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1. OBUIHE NOJAOXENHA

1.1. Hacrosiliee PyKOBOACTBO PaCHPOCTPAHAETCA HA TENJAOTEXHHYE-
CKO€ NpOeKTHPOBAaHHE OKOH H 3€HHTHHIX (OHApeH BHOBb CTPOSALIHXCS H
PEKOHCTpYHPYEMBIX NPOMBIIVIEHHBIX 3JaHHH Pas3JIMYHOrO Ha3HAYeHHs.

1.2, PyxoBoACTBO COAEPXKHT MaTepHANBl MO TEMJOTEXHUYECKOMY
pacueTy CBETONPO3PAYHBIX ONPaXKAEHHH, ONpPEAeJIEHHIO Pa3MepOB CBETO-

NMpOEeMOB, KOJHYECTBA CJIOEB OCTEKJEHHS H BBIOODY KOHCTPYKTHBHBIX pe-
IIeHUH,

1.3. BeiGop cBeTONpO3payHbIX ONpazKAeHHH cJeAyeT NDOH3BOAUTL C
yueToM ofecneyeHds TPeOOBAHMH CAHUTADPHO-THIHEHHUECKUX, CBETOTEXHH-
YECKHX, AKyCTHYEOKHX M IPOYHOCTHBIX HOPM, a TaKKe 3KOHOMHYHOCTH
H JOJITOBEUHOCTH.

1.4. Ilpn NpoeKTHPOBAHUM OKOH M 3€HHTHBIX ¢oHapei cjaenyer py-
KoBogCcTBOBaThbCA IMaBaMu CHull mo npoeKTHpOBaHHIO NPOMBIIIIEHHBIX
PEANPHATHH, TPOH3BOACTBEHHHX 3JaHHH, €CTeCTBEHHOMY H HCKyCCT-
BEHHOMY OCBEUIEHHIO, CTPOUTEJIBHOH TEINIOTEXHHKe, OTOIJEHHIO, BeHTH-
JSIIHH H KOHJAHWIMOHUDOBAHHIO BO3AYXa, CTPOHTEJbHOM KJIHMATOJOLHH H
reopusvke, a Takxke yKa3aHHsIMH HacTosllero PyKoBoacCTBA.

1.5. OxkHa U (QOHADH AOJXKHH:

ofecneunBaTh HOPMHpYeMOE€ 3HaueHHe KO3ddHUHEHTa eCTeCTBEHHON
OCBEILeHHOCTH (K.e.0) B NOMEIeHHH,

criocoO6CTBOBATL O0€CleYeHHI0 HOPMHPYeMOro 3HayeHUsl TeMIeparty-
Pbl, BJAXKHOCTH H CKOPOCTH JBHIKEHHUS BO3AyXa B MOMEIIEHHH;

UMeTb AOJI'OBEUHOCTh He MeHee 20 Jer;

ObiTb yAOOHBIMH, KOHOMHYHBIMH H 0€30IaCHBIMH B 3KCILTYaTallUH.

1.6. Ilpn npoekTupoBaHUK OKOH H ¢oHapeH 3a PACUETHYIO 3UMHIOIO
TeMIlepaTypy HapyKHOro BO3Jyxa CJIeRAyeT NPHHHMATb:

a) CpeAHIO0 TeMnepaTypy HauboJiee XOJMOAHOM INATHAHEBKH :MpH
ONpeAeJIOHHH MAKCHMAaJbHBIX TEINJIONOTEPh H pacyeTe TeMOepaTypHBIX
[10JIell CBETONPO3PAUYHBLIX OrpaxKJeHHH,

6) CpedHIOIO TeMIepaTypy AJad XOJOLHOrc Inepuoja rojxa NpH ompe-
AeJIEHHH TeNJIoNnoTeph 3a OTOMHTEJbHBIH NEPHOL.

1.7. Ilpy npoeKTHPOBAHUH 3AAHHH, CTPOMTEJNLCTBO KOTOPLIX HMJIAHH-
pyeTcsi B paMoOHaX C€O CpefHeMeCAYHOH TeMIiepaTypoH Hapy>KHOro BO3-
AyXxa 3a Hioab Bhie 21°C, caeayer HpedyCMaTPUBATb COJIHLE3ALUHUTY
CBETOBBIX IIPOEMOB OKOH M 3€HMTHLIX (POHapeH.

2. TPEBOBAHUSA, NPEADABIAAEMBIE K MUKPOKJIHMATY
NOMEILEHUMHA M CBETONPO3PAYHBIM KOHCTPYKLLHAM

2.1. TIpn npoeKTHpOBaHHH OKOH NMPOH3BOACTBEHHHIX 3MaHHH HOpMa-
THBHbIE 3HaUeHHUSI TEMIepaTyp, BJAKHOCTH H CKOPOCTH [ABHIKEHHA BO3-
AyXa B NMOMeUEHHAX ciaelyeT NMPHHHMATh B COOTBETCTBHH C TpeOGOBaHHEM
CAHHTAPHO-THTHEHUUYECKHX HOPM C Y4e€TOM OCOOeHHOCTEH TEXHOJIOTHH
npouspoAcTBa (Taba. 1).

2.2. Pacuernble nmapaMerps BHYTPEHHEro BO3JyXa yCTaHABJIHBAIOTCA
Ans pabouyed 30HBI NMOMELIEHHH.

2.3. PabGouasi 30Ha B npoOH3BOACTBEHHBIX IIOMEUIEHHSX OIpeaesser-
CA4 B COOTBETCTBHUH C YKa3aHUAMH CAHHTAPHO-THTHEHHYECKHX HOPM N
raasel CHull no npoexktunposanui OTONJEHHS, BEHTHJAAUHH H KOHIH-
LHOHHPOBaHHA BOsAyxa. Pabouedl 30HOH B NMOMEILECHHAX TPOH3BOACTBEH-
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Tabaunona 1

HopMaTABHEE SHAYEHHS HA NOCTOAHHHWX paboyuX MecTax

ONTHMAaAbELIE AONYCTHMBIR HonycTumas
. — |TeMnepaTy-
a
[IpOU3BOACTBEHELIC NOMEU]CHNS Ka;;ggg:ﬂ Iu-rnocwrenh- CKOpOCTh | CKOPOCTH gﬁeﬂr?ggi
TeMNepatry- | pejpmag | ABHXKeRHA |TeMnepaty- [OTHOCHTeNb-! NBHMEHMA | AHHHIX pa-
pa BO3KY- |praskmocth, | BOSAYXa, pa BO3xYy- [ Had Baax- | BosAyXa, |[6oyux MecT,
xa, °C o "1 m/cex, He | xa, °C HOCTB, % | M/C, He °C
Ooaee He Ooaee bonee
|
C HesHayurTenpHBIMH H30bBITKaMH | Jlerkas | 20—22 | 30—60 0,2 1722 75 0,3 [5—-22
siBHOTO Tenga (o 20 kkas/(M3-u)) | 1
Cpeaneii 17—19 | 30—60 0,3 15—20 75 0,5 13—20
TSIKECTH | |
Tamenas 16—18 | 30—60 | 0,3 13—18 75 0,5 12—18
| i}
C 3HauuTeNbHBIMH H3OBITKAMI AB-| Jlernasd | 10—22 I 30—60 0,2 | 17—24 75 0,0 | 15-—26
Horo remya (xo 20 xkaju/(M*-u)) |
{ Cpenneir 17—19 | 30—60 0,3 | 16—22 75 0,5 | 15—24
TAXKECTH |
! l |
Taxonaa ' 16—18 30—60 0,3 13—70 70 0,0 12-—19




HhIX NPeANPHSATHH CUHTAETCS NPOCTPAHCTBO BHICOTOH B 2 M Hajx ypos-
HeM 11013, a B NOMELIEHHAX, TAe JIOAH paboTaloT, rJaBHBIM 00pa3oM CH-
A, — 1,6 M Hap yposHeMm mnonla. Paloyas soHa no LImpuHe ONPaAHHYH-
BaeTCs paccTosiHHeM OT pabouux MeCT J0 OKOH H HapyxXHbX creH. Ila-
paMeTphl BO3AyXa B NPOU3BOJMCTBEHHBIX NMOMELIEHUAX BHe pabouedl 30HHI
He HOPMHPYIOTCH.

2.4. Ina ycrpaHenuss o0pa3oBaHud HHed W HaJjefel Ha BHYTPeHHEH
IOBEPXHOCTH OCTeKJAeHHSI COINPOTHBJEHHE TelJonepesaye OKOH M ¢OoHa-
pefi ¢ BepTHKaJbHHIM OCTOKJEHHEeM J0JXKHO OhiThb He MeHee HOMNYCTH-

MbIX 3Hayenuit conportuienni Temnonepenase R P (m2u °C/kxan),

yKa3aHHbIX B TabJ. 2 H onpenesieHHbIX H3 YCJ0BHS ofecneyeHus cpen-
HeH TeMNepaTypbl Ha BHYTPeHHEeH MOBEPXHOCTH CBETONPO3PAYHBIX OIpaxK-
neunit 6oqee 0° C.

Tadbauma 2

TemnepaTypa BHYTpPEHHeEro Bosayxa, °C

Temneparypa
HaPYXHOI'0 BO3-
ayxa, °C
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2.5. Jug orpaHuueHHs] HHTEHOUBHOCTH JYUHUCTOrO TEMJI006MEHa MeX-
Ay TEJOM 4eJoBexa M OorpaxieHUAMH B 3UMHUM NepUOA roja Temiie-
paTypa BHYTPE&HHHX MNOBEPXHOCTEH CBETONPO3PAYHLIX OrpakAeHHH XOJ-
’Ha OblTb HE MeHee AONYCTHUMBIX 3HaueHHH (Tg>> Tg.gom). JLONYyCTHMAS
TeMIepaTypa BHYTPeHHeH IMOBEPXHOCTH OCTEKJEHHA OnpegenseTcsa Cco-
rJIacHO YKasaHMAM I, 3.3 HacTofAulena PyKOBOACTBA € YyYeTOM OQ00eH-
HOCTEH TEeXHOJIOTHYECKOTO IIpolecca, pacuosoKeHust paboyux MeCT H J0-
NyCTHMBIX IOTEePh TenjJa ¢ NOBEPXHOCTH TeJa 4e/loBeKa, KOTOphie M0JI-
XHBl ObITh He Ooviee 60—80 KKag/(M?-u).

2.6. Cperonpo3pauHbie OrpaxKAeHHs JOJXKHB OHITH AOCTAaTOYHO rep-
METHYHLIMH H OrpaHHuYNBaTb HHPHUJLTPALNI0 HAPYXHOTO BO3ZyXa B IO-
MelleHne. BO3AyXonpoHHUaeMOCTE CBETOIPO3PAYHBLIX OrpaxKJACHHH He
JOJIXKHa TpeBbiLIaTh, YKa3aHHLIX B Taba. J.

2.7. Ha BHyTpeHHHX INOBEpPXHOCTAX OCTEeKJieHHd OKOH H (oHapeH C
BePTHKAJbHbIM OCTeKJIeHHEeM B 3HMHHH IIepHOJA roja JAONYyCKAaeTcsl Bbl-
najende xKonjeHcara. Kongencanusa Bjard Ha BHYTPEHHHX IOBEPXHOCTAX
3eHUTHbIX (poHapeH He AONYCKaeTcH.

2.8. Ilpu srenayarauuu CBeTOMPO3pauYHbIX ODPAXKJAEHHH TeMmeparypa
BHYTPEHHHX TNOBEPXHOCTEH MepelljieTOB OKOH H (GoHapeil, a Tak¥Ke CThi-
KOBBIX coelnHeHHH poskia ObiTh Bhie OF C.



Tabnuua 3

| Bosayxonpousuaemoctb U, Kr/(M2.4)

IIpCHSBOACTBEHHbIE 37aHUS OKHAa M CBETOBhHIE 3e- CBET0a3Pa L HOKHHE
HHTHbE B II-00pasubie | [y gpasune donapu
dbonapu
—— —— Jr-— ———— ———— —— -~
2 2

ICO 3HaAYKTeNAbHBIMY H30LITKA- |10 (Ap) /a 50 (Ap) /s
MU sIBHOro Tensia (06oJiee
120 kkaj/M3-4))

C HesHaUHTeJbHLME M306KTKA- [ 4 (Ap) /* 40 (Ap) s
MH  SIBHODO  enda (A0
20 kxan/m3-y})

2
C KOHIHLHOHMPOBaHHLIM pe- | 2 (Ap) /8 —
HHMOM

Ilpumeuvanne. Ap-— pa3HoCTb J[ABJEHHH, paoccuyTLIBaeMag
no gopmyde (32).

2.9. ITogokouHble YacTH CTEH JOJIXKHH 3alHUIATBCA OT YBJAXKHEHHA
KOHAEHCATOM.

3. OKHA

3.1, Pasamepbl OKOHHBIX NpPOEMOB IPOH3BOACTBEHHBIX 3AaHHIA cJe-
AyeT NPHHHUMATH B COOTBETCTBHH C TpeboBaHusMH rJuasbl CHull no mpo-
eKTHUPOBaHHIO €eCTEeCTBEHHOT0 M HCKYCCTBEHHOrO OCBeIeHHWs, He INpeBbLI-
uiasi OTKJOHEHHS 3THX pPa3MepOB OT pacueTHbx Oosee ueM Ha 109%.

3.2. Koanuectso CJ0eB OCTeKJeHUS AOJKHO BbHIOHpATbCA B 3aBHUCH-

%
MOCTH OT TpeOyeMOro CONpOTHBJEHHS Temnoneperaue okHa R’ ¢ yue-

0
TOM yKasaHuil I, 2.4 u 2.5 HacTosmero PyKoBojcTBa.
3.3. lIpH NMONOXHUTENbHBIX 3HAYEHHAX Ty, gy AONYCTHMOE CONPOTHB-

JeHue Tenjaonepesaye OKHa R:p paccyuThiBACTCS IO hopMmyie

] te— Ly

R: —

vl

B> (1)

tB — Tﬂ.}ton

rie Ry~ cpellHee TEePMHUYECKOE CONPOTHBJEHHE Y BHYTDEHHEH IOBEpX-
HOCTH OCTEKJICHHUS.,

donyckaeMble TeMIlepaTypPhl HA BHYTPEHHHX MNOBEPXHOCTHAX OKOH
ONpeAeaAAoTea no hopmyde

3,2

Tg. on = 14 — 0 !
y—OK

’ (2)

rie Qy—ox —— KO3QpuuueHT oOMyueHHOCTH ¢ IOBEPXHOCTH TeJa ueJoBe-
Ka Ha NOBEPXHOCTb OKHA.
[Ipu ycrpoiictBe B OKHax KOMOHHHPOBAHHOrO 110 BLICOTE OCTeKJie-

HUA aonyckaeMast TemMmeparypa Ha BHYTpeHHER MOBEPXHOCTH OKHA BepX-
Hero ydacTKa noJia HaxoAuTes Mo GopMyJe

Ap—— i h——

* EM. 1464, 9 raaswt CHull 11-3-79.




R
o =14 30 ek g gty (3)

Pu—ok Py—ok

# * &

THE @ y_ox> Py_ox— COOTBETCTBEHHO KO3(pOHUHEHTH  06Jyd4eHHOCTH

MECXKIAY NOBCPXHOCTBIO OKHA H NOBEPXHOCTBIO 4e-

JIOBCKA,
% ®

T, — CpelHsAsA TeMnepaTypa BHYTPeHHEH MNOBEPXHOCTH
OCTEKJIEHHSI HHIKHEro yvacrka.

¢ /F,
4;;"./5%/&

{ |

4- } ! dFH
or 02 04 060871 2 4 6 810 B

Puc. 1. Ppaduxu nna onpenenennus xoapoduumenTa obIyUYeHHOCTH ¢ IIO-
BEDXHOCTH Tesla 4YesoBeKa Ha MOBEPXHOCTb OKHAa HMM mpubapa

KoapdguuuenTs 061yueHHOCTH € NOBEPXHOCTH TeJa YeJaoBeKa Ha IOo-

BEDXHOCTL OKHa ONpeAeqdAIORCA € NOMOLIBID rpaduka, H306pazxKeHHOTO
Ha puc. 1

[TpubanikeHHO 3HaYeHHE QPu—ox MOXKET OHITh TaKXKe ONPEAEsEHO
mo ¢opMmyJe

[
Py—oKg = 1'—‘0:8___, (4)
Fax
v



rae [— paccrosinde oT oxHa A0 paboueli 30HLI;
Fox— nyomanb OKHa.

b §
Eci Tg.non NPHHHMAET OTPHUIATE/bHblE 3HAYeHHA, TO Ry NPHHHMA-
eTcsl B Taba. 2 HacToAulero PYKOBOACTBA.

3.4. Cpennee 3sHaueHHe COMPOTHBJICHHS TelJoNepefaye OKOH R
NOJKHO OBITh He MeHee TpeOyeMbiX ero 3HauyeHHI.
3.5. KoJsinuecTBo ciioes OCTekJeHHs B OKHaX CJAedyeT OIpPeAessTh

Mo CpeRHEeMYy 3Ha4YeHHIO COTPOTUBJEHHS Temgonepenade. Ilpu fé:"(
<< 0,2 M?.u-°C/kKan npuHHMaeTcad OAHOCJOHHOE OCTeKJeHHEe;* IpH
RP=02—045 m?.u.°C/kkan — pgByxciofinoe; npu R °= 0,45—
0,6 M2.9.° C/kkam — Tpexc/onHoe.

B ma6s. 4 mpuBENEHE CpAHME SHAUGHHS R, DU PASIUUHOM KOJH-
YeCTBE CJOE6B QCTEKJEHHA H pasHOX WIHPHHe BO3AYLWIHOH NpPOCIOHKH.

Taébanuna 4

Cpeaune 3HAYERUS CONPOC-
THBACHHSA Telionepenavye,
(M2.4.2C)/KkKan

Onun l — | 0,2

IHIupHra Bo3AYILUHON
NPOCAOHAKH, MM

KonuyecTBo cioes
OCTeKNCHHA

12 0,36
15—20 0,37
IIBa 50 0,4
100 0,44
200 u GoJee 0,45
949 0,9
12412 0,51
Tpu 15415 0,52
1004100 0,6

3.6. Cpeanee 3HauUeHUE CONPOTHBJIEHHS TeIJolepenaye OKOH onpeje-

JseTcsa no dopMyJe

ﬁ'i'}"‘:' ﬁn + E-R_B-H -+ ZTQ. + EH!

(9)

rae Ry, Ry— CpellHHe 3HAYEHUS CONPOTHBJEHHS TEIIONEpenadun y
BHYTPEHHEH YU HAPYIKHOU MOBEPXHOCTH OCTEKJEHH;
Ron— CpellHee TOPMHYECKOE COMPOTHBJEHHE BO3AYIIHOH IpO-
_ CJIOHKE;
R — cpenHee TepMHYeCKoe COINPOTHBJEHHE CJAOST OCTEKJEeHHUS.
CpelHee 3HaueHHEe CONPOTHBJEHHS TelJoNepe]aun y BHYTPEHHEH I10-
BEPXHOCTH OCTEKJIeHHs onpeAensercs Mo gopmyJe

_ 1
RB: T om0 (6’
U+ Ox



TAe Oy — CPpefHHH KO3((PHUUHEHT TENJOOTAAYH KOHBEKUUeH, onpexnense-
MBI 1O ¢opmyae

ax = 1,45 (¢, — 1,)"/%; (7

Ca— Opexauil KO3pdHLHeHT TENVIOOTAAYH H3JYyueHHeM, olpexense-
MBIA TI0 QopmyJae

[( 273 + £, )4 ( 273 4 T, )4]
T —4,3 100 100
[x— Tg

(8)

CpeaHee TepMHYECKOe COMPOTHBJEGHHE BO3AYIIHOH MNPOCJOHKH HaXOJHT-
cA Mo gopmyJe

— 1

RH.H= — — (9)
aB.H + GB.H
rAe &'Lf_“ — cpeHhHH Ko3b@HULUHEHT TEenJOOTAayd KOHBEKIlMeH B BO3AYIL-
HOH MpOCJOHKe, ONpelesieMblH 0 (OopMyJe
7. 10,25
HH— 12\
ng——-: 0,41 ( ) ’ (]0)
B.II

rae £;, {p— cpeliHHe TeMNepaTyps Ha MMOBEPXHOCTSAX OCTEKJECHHA B
BO3AYLUIHOH mpocaoiike, °C;

hy,n— UIHPUHA BO3AVIIHOH INPOCJOHKH, M;
o ,— CPelHuil KO3(D(HILUEHT TEMIOOTAAUH H3JyuYeHHEM B BO3-

AYIIHOH NPOCJIOHKe, ONpeAeliieMblH o (popmye

273 + £ \4 (273 + £ 4]
_ [( 100 ) L 100 )
5 L\ S A VLo S |

—— 11
% (11)

TepMuueckoe CONPOTHBJIEHHE CJIOSI OCTEKJEHH HAaXOAUTCH MO ¢op-
MyJe

—~ 3
= —— 12
R=—, (12)

rae § — TOJUIWHA CTeKJa, M,
A=0,7 kkaa/(m-u4-° C) — K03bdUNHEHT TENJONPOBOTHOCTH CTEK-
Ja.

CpelnHee CONPOTHBJCHHE TEIJIOOTAAYH Yy HAPYKHOH NOBEPXHOCTH CO-
raacwo raase CHull 11-3-79 «CrpoutesbHas TenaoTexHHKa» MPHHMMAIOT
paBHBIM: Ry = 0,00 M2.4.° C/xkxad.

3.7. Cpennne TeMnepaTypbl Ha NOBEPXHOCTAX TPEXCAOHHOro oCTeK-
JEHHA OKOH ONpeAeasdioT no bopMyaam:



Ug = lg — — EB;
Ry
— fp—tly — —
flz tB_ —_— (RB"“RI);
Ry |
— tﬂ—_tH - —y — |
tg =tg— —— (Rg + Ry + Rip.n);
Ry
o (13)
E= B~ "'B_..-':J' (R—B_["F\)-I—I_-ﬁlﬂ.ﬂ "1"}_?-2);
Ry
_ bty — -  — |
fy =ty — —E—E—“— (Rs + Ry + Rig.n + Ry + Rog.u); |
0
tﬂ_fﬂ et s— it — Aottt s—
Ty = fg— T (RB + Rl + Rla.n + R2 -+ R?ﬂ.n +- RB)
0 )

[lpu 3TOM AJIS OXHOCJOMHOIO OCTEKJEHHS IPHHI MRIOT, UTO Ry=Rs=—
=Rig.a =Rzpn=0, a aaa asyxcnofiHoro Rg=Rys =0 (puc. 2).

3.8. MakcuMaJbHasi CKOPOCTb CTPYH BO3AYXa u,,, OGYCJOBJEHHAS

JeHCTBUEM HHCHAJAIONIEr0 NOTOKA, HE AOMKHA NPeBLILHATH HOPMATUB-
HBEIX 3HaueHu# Uy, TpHBeleHHBIX B Taba. 1.
3.9, MaxkcuMmanbHoe 3HAaueHWE CKODOCTH CTPYH BO3AyXa (puc. 3)

onpenensercs no gopmyne

; (14)

rae o — OpeAHAs MO IVIOMAAH CKOPOCTh B HAYAJbHOM CeYeHHH CTPVYH;
bo — ULMipHWHA CTPYH B HauaJlbHOM CeYEeHHH.
Cpenxsia no naomaid CKOpPOCTH B HAYaJbHOM CeYeHHH CTPyH Ha-
XOJUTCHA MO hopmyde

bo \1/2
u;:: 2, 78H0f('_q“) ’

g = 0,14 (£, — ) 2H 3, (15)
rae 1 — BpICOTA OKHa.
[IIupuHa CTPpYH B HAYaJbHOM CEUEHHH OnNpejensercs no cdopmyae
by == 0,021 (t5 — t5) PH2. (16)

3.10. Ilpyn npoekTHPOBaHHH ECTECTBEHHOT'0 OCBSIUISHHS TOMelleHHH
MPOU3BOACTBEHHBIX 3MaHHUK CJeAyeT, KaK NPaBHUJO, NPHUMEHATHL THIIOBHIE
KOHCTPYKUMH OKOH, PYKOBOACTBYACH MNpPHU 2TOM HeOOXOAWMBIMH pasme-
paMH CBETOBHIX NPOEMOB, KOJHUECTBOM CJ0eB OCTeKJeHHA H ap. OkHa,
MpuMeHseMble JJS OCBCUICHUA NMOMEUICHUH NPOMBIULJICHUBIX 34aHUi, HpH-
BelleHbl B NpuJ. l.

3.11. Insa seifopa HauboJee PalHOHAJNBHOrO PELISHHUS KOHCTPYKLHU
OKHa HeOOXOAHMMO BBINOJIHHUTL TeNJAOTEXHHUYECKHE pacyeThl MO ONpeieJie-
HIHO TeMIepaTypHHIX NOJIeH, MPUBEAEHHOrO COMPOTHUBJIEHHS Teljonepexa-

&



4e, TenaonoTeps ¢ yueToM OHJIbLTPAUMH BO3AYyXa, CKOPOCTH HUCMAZAN0-
INHX ITOTOKOB.

3.12. Ilpu pacueTe OKOH HEOOXOAMMO YYHTHIBATH, UYTO OHH HMEIOT
YYaCTKH C pPas/IMYHBIMU TENJO3AIHUTHBIMH KQuyeCTBaMH — CpeAHeH 30HHI

a Y
207

Y Z

/o

Puc. 2. Cxema TenJjomnepenauy yepes ‘
TPEXCJONHOE OKHO ¢y Z

Puc. 3. CxeMa TNpOHHKAHHA HHU-
cmajaloilero noToKa BO3AyXa B pa- 2
Gouyio 30Hy NOMEUCHHA F

A(“ NN

IIIIII!IIIIIIIIIII/III/I!II/ (Ll L Ll Ll L L i 7

J

'm*.

OCTEKNGHHS, B KOTOPOH TeMDEpaTypHBIH Tepenag B BO3AYLIHOH IIpO-
CAoiKe MeXAY IIOBeDXHOCTAMH OCTEKJIeHHA He H3MEHSEeTCA; KpaeBhbliX
30H OCTEKJIeHHSl — YYaCTKOB IIPUMbBIKAHHA K MepenieTaM; INepemieToB H
YUaCTKOB HX NPHMBIKAHHSA K HapyXKHBLIM CTEHaM.

C uenpio mpefoTBpalleHksi 06pa3sOBaHHs HAa OCTEKJEHHH H Nepere-
TaX HHed M HaJeXeH U BLIFABJIEHHA YYACTKOB KOHUEHTPAUMH TeMIlepa-

2—1028 9



TYPHHIX Hanpsxkenut HeoOXOAMMO MPOH3IBOAHTL PACUET TeMIepatTypHHX
noJieil 110 JIOKAJbHBIM XapaKTepHUCTHKaM TellJjoobMeHa.

KOHCTPYKIIMA OKHa CuyuTaeTcs BLIGDAHHOM NPABHABHO, €CAM TeMmne-
PaTypel Ha BHYTpEHHeH IIOBEPXHOCTH OCTeKJeHHs, Nepenjera OyAyT
phime (° C.

3.13. JIokasbliple 3HAUYEHHS TeMIepaTypsl Ha Pas3/JHUHBLIX IIOBEPXHO-
CTSIX OCTeKJeHHs CpellHeH 30HH (pHcC. 4) omnpenensloTcss no GopMmyaam:

tﬂ""-f[{ ]
= lg— 7 Ry, !
Tp R R
tn— 1
t].:‘tﬂ__— = H(RB""RI);
Ry
T (17)
{o = {g— = (RB+R1+RB.H);
Ry
tﬂ—'—fﬂ
ty =tp— ——— (Rg + IR + JRyun), |
R, )

rpe Ry — JIOKaJbHbie 3HAYEHHSI COMPOTHBJIEHHA Temjonepenaue B CeUEHHH
X oKkHa (cM. puc. 4), onpepenseMule no dopmyne

Ry= Ry + JRe.n + IR + Ry, (18)

JlokaqbHble 3HAUEHHS TEPMHYECKHX CONpPOTHUBJeHHH R, Ry, paBHHE HX
CPeIHHM BeJHudHaM , ompeAeasioTcs mo dopmynam (6), (12).

Ilh$

Puc. 4. K pacuery JoxaAbHHX

3HaYeHHH TeMIepaTyphl Ha pas-

JIHYHBIX MOBEPXHOCTAX OCTEKJe-
HUSA

JIokasbHbEIE TEDMHUECKHE COMPOTHBACHHS BO3AYIIHLIX NPOCTOEK CJie-
AyeT paccMaTpPUBATh KaK COCTOSIIME H3 JBYX TEPMHHECKMX CONPOTHB-
JI€HWH NOTPAHHYHLIX CI0€B (CM. PHC. 4) M ONpefesNATh M3 BLIPAKEHHS

RH.H — R,H.H + R B.IT *

Jloka/bHOe TepPMHUECKOe CONPOTHBJEHHe BO3AYIIHOM MPOCJIOHKH Olpe-
AeJSAI0T Mo GopMyJe

I0



[1=— Lo
G?B.II (tl T tm) + {I'IQ{B.H (fm o fz) + d:_u (tl o f?)

RB.H - ’ (19)

rA€ Ofy ;— JOKAJBHBIA KO3(GHIHEHT KOHBEKTHBHON TIIOOTAAYH Y

TenJIOl NOBEPXHOCTH 'OCTeKJEHHA MPOCJOHKH !;, onpeneJse-
Mui no dopmyae

o= 1,3 (t1— tm)"*/x"%; (20)

Oioy — JOKAMbHBIN KOZ(DOHUIHENT TENNOOTAAUM Y XOJIOXHOH TOBEDX-

HOCTH OCTeKJIeHHA NPOCNONKH fo, ompegensieMHi 1o ¢op-
MyJie

Ay = 1,3 (Em — t2)"3/(H — x)°*%; (21)

O p ; — JIOKAJBHBIH KO3DMHLUHEHT TENIOOTAAUH H3JIyueHHEM, ompe/ie-

JsseMbll o Gopmyse (8);
{m; — TeMmMOoepaTypa B fApe BO3AYIUIHON NPOCJAOHKH, ollpeaesasieMas
no ¢opmyae

tm = 1 — ({1 — £2) [0,83———0,6(—3‘)]. (22)

3.14. Tlpu onpeneneHuH TeMOepaTypHbIX TOJeld B CpeAlel soue
OCTEKJEHHS CJedyeT IPHMEHATb CACAYIOILYID CXeMy pacyeTa, OCHOBaH-
HYI0 HA MeTOAE TOCHAeAOBaTeNbHLIX NPHOJIHKEHHN:

a) mo ¢opmyse (12) onpesensiloT TEPMHUYESCKHE CONPOTHBJCHHS OT-
AeJIbHBIX CJI0€B OCTEKJEHHS;

6) B KauecTBe nepBoro NpHOAMKeHHA NpuHUMalOT 0o raase CHull

I1-3-79 «CrpouresbHast TeNJOTEXHHKa» CpeJuHe 3HAaueHHa Ry =
= 0,133 M?.4.° C/xxan, R,=0,050 M2.4.°C/xkaj, a Rymo npun 4 31of
)e riaaset CHull. [To ¢opmyne (5) Haxoasar cpendliee 3HaueHHe Ro;

B) ONpeAesSsilOT CpeAHHe 3HAYeHHH TeMIepaTyp Ha pa3JIMYHBIX TO-
BEPXHOCTAX OCTeKJeHHd no ¢opmyiaam (13);

r) CpeJHIOK 30HY OCTEK/JeHHs pa30HBAIOT MO BHICOTE OKHA HA PAX
CEUCHHUH — Xy, Xg,.., X, H 1O QopMytae (22) onpeleqasiioT HJAsI HUX TEMs
nepaTypol B sApe BO3AYIUHOM IIPOCHONKHY;

1) onpeiedsdoT JokaNdbHble KO3QDUUHEOHTH TeMIOOTHAYH KOHBEK-
nued u uanyueduem no dopmyaam (11), (20) u (21);

€) HaXOAAT NOKaNbHLIE TePMRUECKHe conpotusienusi Ry, no dop-
myJae (19);

X) no popmyae (6) onpeaensitoT TEPMUUECKOE CONPOTUBJCHHE VY
BHYTPEeHHeH MOBEPXHOCTH OCTEKJIEHHS;

3) nmo dpopmyne (18) onpenensior JoKajdbHble 3HAUYCHHA CONPOTHB-
JIEHHS TenJjonepegaue;

H) no ¢opmynam (17) HaXOAAT HOBBIE YTOYHCHHBIE 3HAUECHUS TEM-
epaTyp Ha PA3NUUYHLIX MOBEPXHOCTAX OCTEKJCHUS;

K) IOBTOPSIOT pacyeT H YTOUHAT l,, Rp MU R O Tex nop,
NMOKa B JABYX [MOCHACAHUX NPHGMHKEHHUAX 3TH 3HAUeHUA OYAYT OTAUYATR-
ca ApPYr OT Apyra He foJsee ueM Ha 15%.

3.15. TemmnepaTypHbie NOJA NEpPENJeTOB, KPAaeBbiX 30H OCTeKJeHud,
YYaCTKOB NPUMBIKaHHSA MepeNJeTOB K HapyXKHbIM CTEHAM PEKOMEHAYETCH

paccanTHEaTh Ha DBM. llpu 3ToM B TEN/OTEXHHYECKHX PAcueTax cuae-
3’ [l



LYET TMOJb30BATHCA MpPOrpaMMOH H  PYKOBOACTBOM, pa3paboTaHHBIMH
HHUW crpourennnoft ¢usukul. B pacuerax KosdpduuueHT TemI0OTIAYHU
Y BHYDPEHHEH H HaDYXHOH IOBEPXHOCTEH OCTEeRJCHHS pEKOMEHIYyeTes
npuHuMmate o rJjgase CHull II-3-79 «CrponrtensHas TenJoOTEXHHUKa»
(0 ==7,5, oty =20 xxan/(M2-4.°C). Tepenoc Tena B BO3AYWIHBIX MPO-
CJIOIKax PEeKOMEHAYeTCA pacCMaTpHBaTh TaK¥Ke, KaK M B TBEPABIX Te-

JAax, IlpH 3TOM 3KBHBAJEHTHHIH KOIPPUHUHEHT TEMONPOBOXHOCTH A g«p
HaxoJHTCA 10 (popMyJie

lal{ﬂ — BIRH.H'

3.16. TenjomoTepu uepe3 OKHa PacCYHTLIBAIT MO (opmyJe
Q:QO_I"QJJ;I (23)

rae o — OCHOBHHE ITOTEPH TeNJa Yepe3 OKHa, oO6yC/IOBJEHHBIE pPa3HO-
CTbIO TEMIIEPATYpP HapYKHOrO M BHYTPEHHEro BO3J1yXa;

Qi — 106aBoYHbIE NOTEPH TemJa Ha HarpeBaHue HAPYKHOrO BO3-

AyXxa, NOCTynaioulero B IOMellleHHe 3a CcYeT HHPHIALTPaLHH

yepes OKHa.
d.17. OcHoBHLIe MOTEPH TENJA PaCCUUTHIBAIOTA IO (opMyJie
Fox
QO = '—f:p (fB—' fH)r (24)
0

rae RyP — cpellHee TNpHBeleHHOE CONDOTHBJEHHE TeIIONEpefaye OKHA.

CpenHee npHBeJeHHOE CONPOTHBJACHHE TeIJIONepefaye OKHa omnpene-
jaaerca no ¢gopmyae

F

FcP 3. FI{P + Fnelﬁ’
RY ~ R® T OREP

Ry? = (25)

rie  RoP — compoTuBiieHHe Telonepefaue cpeaHeil 30HHI;
REP — cpennee compoTuBJeHHe TenAoNepefaue KPaeBHIX 3OH;
R, — cpennee compoTHBIeHHe TemsONepeRaye Meperera;

F=FCD+FKP+FHEP! (26)

rie Fepy Fyp, Fiuep — COOTBETCTBEHHO HJIOIAAH CPeIHEHd 30HBI, Kpae-
BEIX 30H H Neperuiera.

CompoTURJIEHHE Teljionepefaue cpefHed 30HH HaXOfUTCA NO (op-
MyJse (5). CpenHue COMPOTUBJIEHHS TelJonepeaaye KpaeBbiXx 30H H Ie-
pEMJieTa ONPEAENAIOTCS H3 YPaBHEHHH:

I ToaoBko M. J1., Marpocos 10. A. IlporpamMa pacyera reMmmepa-
TYDHBIX TNOJEH OrpaKJalolluX KOHCTPYKHHH B YC/IOBHAX CTAllHOHAPHOH
rennonepesayn. M., BHTWuenrp I1001914, 1977, c. 104. PykoBoAcTBO
no wcnosb3opanuio Ha IBM c¢ cucremoit komana M-20 nporpaMmsl
pacueTa ABYMEDHbIX CTAMOHAPHBIX MOJeH Orpax<AAlOLINX KOHCTPYKUHH
afanuit. B kH.: Crpoureabnas rtennodpusuxa, M., tp. HUHCO, 1976,
shil. 17, c. 102—125,

12



Ry = ; (27)

tH e tﬂ
U (tg— ToP)

Ry = (28)

Kp nep
A€ Ty » Tg — COOTBETCTBEHHO CpeJHHE TeMIlepaTypbl Ha BHYTpPEH-

HHUX NMOBEPXHOCTAX KPaeBHIX 30H M Mepensera
O g— KOI(PPHLHEHT TEMJI0OTAAYH Y BHYTPEHHEH NOBEPXHO-

CTH OTrpaKJeHHS.

3.18. donoaunutesbHble MOTEPH Termsa HA HarpeBaHHE HAPYKHOTO
BO3AYXa, MOCTymaero npu UHGHABTPAUHU Yepe3 oKHa, Clleayer onpe-
JeJATh N0 PopMyJe

QJ[ — 0124GDF(}1{ (tﬂ ~— tu), (29)

rae Go— KOJHYECTBO BO3J4yXa, Kr, npoxojswero 3a 1 u yepes 1 M2
nJoulau OKHa.
3.19. KoaunyectBo BO3ayxa (o, MOCTYHAKOIlero B HOMElleHHe, He
NOJIXKHO MNpPEeBLILIATb HOPMATHBHBIX BeJHUYUH, YKa3aHHBIX B Taba. 3, U
onpeaesseTcs no (popmyJe

rae j — k03bdHIHEHT  BO3LYXONPOHUIAEMOCTH,  Kr/(M2-4-MM
BOX. CT.);

Ap — pa3HOCTHh MABJEHHH BO3AYXa Y HADYKHOHA H BHYTPeHHEH

MOBEPXHOCTEH HAPYXKHLIX OrpaxKAalIIUX KOHCTPYKLUHH

3J]aHHH, MM BOJA. CT.
3.20. KoadduuueHT BO3AYXOMPOHUILAEMOCTH omnpenenasierca no ¢op-

My ¢
: I
j= B/Ap'”, (31)
rae B — kostdduuueHT, onpeaenseMblii AJsi OKOH ¢ AepPEeBAHHBIMH TNepe-
naetTaMu no tabJja. b, a ¢ MetraaaHuYeCKUMH — Mo Taba. 6.

3.21, PasHocTh naBiieHH# BO3AYyXa MEXIY HapyXKHOH H BHYTpPEH-
Heil MOBEPXHOCTAMH OTPaKAAOUIUX KOHCTPYKUHH onpenensor AJaA mep-
BOTO 3Ta)a 37aHHsg C HABeTPeHHONH CTOPCHH # BHYHCIAAIT 1o $op-

MyJe
Ap = 0,55L (Yyu — ys) + 0,03y,02, (32)

rnpe L — BricoTa 38aHUS, M;
Vu , Vs~ OOBEMHBle BeCa COOTBETCTBEHHO HApYKHOIO U BHYTpEH-
Hero Bo3ayxa, Kr/M3, ompeaensemble mo dopMyJe

Y = 23 (33)
273 + t 0

U — CKOpPOCTb Be€Tpa 3a SHBApb, paBHAf MAakKCUMAaJbHOH U3 Cpel-
HHX ckopocTeH mo pyMbGaM, HNOBTOPSAEMOCTb KOTOPHIX COCTAB-
aser 16% u Gonee, onperenseMas no rynape CHull II-A.6-72

«CTPOUTENbHAS KJIHMATOMOTHS H reOPHIUKA».
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Tabauna 5

YrnnoTHerus NPOKAAIKAMK U3

KosnyecTsac
Bux nepenneros paloB yr- | MOAYWED- | ryfyarolf | neHONOAH-
JOTHEHUA CTHHOT'O DeBHEKL ypeTana
IUHYpa
Oau"apHMil MJIH TBONHON Ciia- 1 ‘ 9 ‘ 6,1 i 3,6
PEHHBIH
I BoliHON pasienbHbIl I 7,3 5,0 3,5
9 5,2 3,9 2.7
Tponno#n 1 6,7 5,2 3,3
9 4,7 3,8 2,3
3 3,6 2,7 1,8
Ta6auuga 6
X Marepuan ynrorHawomen
apaKTepHCTHKA OKOH npoKAa KKK B

L. i i sl — - i _— T — e ey ey S S —

Co craapHbiMH nepenyeramy, | [Ipoknanka us rybuatoil pesunbi| 2,7
IBYXCTBODPYATOE pasMepoM
1,5 2,2 M .
TpoKAaAKa u3 MOpPHCTON pe3uubl| 2
ipvouaToro npohuad

R

el e —— L —

2,6

L T e

To xe, paamepoMm 1,9X2,2, m |ITpoknamka u3 ry6uaToii pesHHL!

TR . e e’ i

i, rramt _—

C amoMHHHEBBIMH TNeperuieta- | [Tpoknagka us mopucrofi pesunnl| 1,0
MH, nBYXcTBObuaToe, ¢ &pa-| rpybuartoro mpoduass B NPUTBO-
MyToH, pasMmepoMm 1,5X2,4 M | pax oboHX TepenseToB

. e ey ey e ety S

- N . R e

C amomuHHesbIMH nepemseTa- | Ilpoknaaka us mopucrofi pesunni| 1,8
MH, IBYXCTBOpuatToe, pasMe-| Tpybuatoro mpodpuad
poMm 1,3X 1,3 M [Tpoknagka H3 MOpHCTON pe3uHbl| 2

— T ——— ——— . T P A N e S e S— - _—

3.22. HarpesarenbHele npubOpbl NOX OKHAMH CJEAYET YCTaHAaBJIH-
BaTb B TeX CJy4asx, Korjda B pabouyeld 30He MOMEILIEHHH CKOpPOCTb HHC-
najaillero NOTOKA BO3AYXa Yy OKOH MPEBLIIAET AONYCTHMble 3HAUEHHUS
WJIH CPEeAHAA TeMmlepaTypa Ha BHYTDEHHEH IIOBEPXHOCTH OCTEKJIEHHS
GoJbllie HYJAS TpaAyCcoB, HO MeHble JONYCKaeMhIX 3HAYeHHH Tg_pon

3.23. Bui6op B®Aa RarpeBaTeNbHLIX NPUOOPOB, a TaKKe napaMeTpoB

TEIVIOHOCHTEAA H TeMNepaTyphl Ha NOBEPXHOCTH NPHOOPOB CaAEAyeT MpQ-

I4



HapoAuTh no mn. 3.33, 3.41, 3.77, 3.81 raasm CHull no npoekrupopa-
HHIO OTOMJIeHHS, BEHTHJSALHH H KOHAHUWHOHHPOBAHUA BO3JyXa.

3.24. Pacuer OKOH IIpH YCTaHOBKE IIOJ, HAMH HarpeBaTeJbHBIX MPH-
COpOB NPOM3BOASAT B TaKOH XKe NOCJAeJOBaTeNLHOCTH, KaK U 6e3 Harpe-
BaTeJbHLIX HPHOOPOB.

3.25. KosnuyecTBO CJ0EB OCTEKJIEHHS] OKOH IPH YCTAaHOBKE HarpeBa-
TeJBHBIX NPpHOOPOB NPHHHMAETCA B 3aBHCHMOCTH OT TpebyeMoro 3Haue-
HHSl CONpPOTHUBJEHHA TeIJIoNepejave, ONpeAedseMoro mno m., 2.4 HacTodA-
mero PyKOBOIACTBA.

3.26. Ilpu ycranoBke noj OKHaMH HarpeBaTeJbHBIX NPHOOPOB HHU-
CnajalollMdH KOHBEKTHBHBIH IHOTOK INOAABJASETCS BOCXOASUIEH TelJoH

cTpyeli BO3Ayxa OT HarpeBateas (u,, = 0), a JAOmycTuMas TeMIepary-

pa Ha BHYTpPeHHEH NOBEPXHOCTH OCTeKJeHHs onpefensercas no ¢op-
MYyJi€

3,9 4 Pu—np

Tp.on = 14 —
Pu—ox Pu—ox

(23,2 — 1,34,), (34)

rpe fo— TeMIepaTypa MOBEPXHOCTH HarpeBaTeJbHOro mnpubéopa,
o .

’
@ y—np —— KOIPPHLHEHT OO/SY4eHHOCTH MeXKAY MOBEPXHOCTBIO TeJa
yeJIOBEKA H IOBEPXHOCTBIO llarpeBaTe LbHOIO Npubopa.

3.27. PacueT OKOH Ipu YCTPOHCTBE IOA HHMH HarpeBaTeJbHBIX NpPH-
00poB BKJOYaeT BHIOOP MOLUHOCTH NpUOOPOB, ONpejeseHHe Mecta BCTpe-
YH TENJOH BOCXOASILEH H XOJOAHOH HHCNagawulell CcTpyd BO3AyXxa, OIl-
pellesieHHe CpejHeH TeMHepaTyphl Ha BHYTpeHHEH NOBEPXHOCTH OCTeKJe-
HUA B 30He JEHCTBHA TEIJIOH CTPYH H CpeJHeH TeMIepatypsl Ha OCH
TEILJION CTPYH, ONpeleseHle TelJoNoTePb H OTONHUTEJBbHOrO 3ddpekra, no-
Ka3bIBAIOUWIEro YBEJHYEHHE TeIVIONOTePb NPH INpPUMEHEHHHU HarpeBaTellb-
HBlX npubopos.

3.28. Ko/HyecTBO KOHBEKTHBHOrQ TelJa, BblAENAEMOro HarpeBaTedlb-
HEIM npubopoM Qy AOMKHO OBITb HE MeHee KOJIMYeCTBA TellJa, Tepse-

K
MOr0 OKHOM NyTeM KOHBEHUHH @  x T. €.

Qu > Q.. (35)

KonuuecTBO KOHBEKTHBHOIO TEII4, OTAABAa€MOr0 HarPeBaTENbHLIM HpH-
GopoM, omnpegeserci no QopmyJe

Q;: =FH (fo — fa) Fnr (36)

rae ag = 1,40 ({g— fﬂ)lf3 — CpeOHUH KO3(pIUUMEHT TemJOOTAAYH Ha-
rpeBaTeJIbHOro npubopa KOHBEKIHEH;
F ,— nnomwane HarpesaTeJbHOro npubopa.
KOHBEKTHBHEIE TeNJIONOTEPH UYepe3 OKHa onpenensrorcs 0o ¢op-
MyJe

ox = O (fa — Ta) Fox, (37)

rae Og == 1,45 (£, — T5) /2 — cpenuuit KO3QOUUHEHT TENJIOOTAAuUd OKHA

KOHBEKIHEH.
3.29. B cayvae ecau npu NpHMeHeHHH HarpeBaTeJbHOro MpHOOpa

yAoBJeTBOpAeTc ycaoshe Qp, << Qy, HEOOXOAMMO BHUHCAHTL KO3(-
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(DHUHEHTB! OONYUEHHOCTH QPy_—ox H QPyg_qp # BHNOMHHTL TENNOTEXHUYE-
CKHA pacyer AJs OHpejesneHHs CcpegHed TeMmnepaTypnl Ha BHYTpeHHeH
MOBEPXHOCTH OKHAa B 30He AEHCTBHS TeNJIOH TI'PAaBUTALlHOHHOH CTPYH.
[Ipu aToMm pacuer cAeayeT NPOU3BOAUThL B CJASAYIOIIEH ITOCJEL0BA-
T€IbHOCTH!
a) HaxOAWUM HKBHUBAJIEHTHBLIH AuaMmerp ds A/ BLIOPAHHOrO Harpe-
BaTeJibHOro npubopa no rtabda. 7,

Tab6bauuma 7
DKBHUBAACHTHLIA] XapaxTeoHbIf}
Bua marpemaTenrnorc npubopa nuamerp d pasvep
3
Hunuaap do Huamerp
[Inockaa maacTuHA ¢ OMIOCTOPOHHHM BbI- lin Houna
NeJicHHEM TeMJa
[Inockaa nJacruHa ¢ ABYXCTOPOHHHM Bbl- 21/
nejJeHHeM Temia
[IpsiMOyTOJIbHAS TIPH3MA 2 (a + b)/n| Buricora,
LI pUNa

0) onpenessieM MeCTO BCTpPeYH TeMJIOH H XOJOAHOH CTPYH Mo Pop-

MyJie
\) 1,2 Vi 1,25n
x'= 0,24, | ——m—} [— 38
’ a(tﬂ_"TB ) (’\Jm) ’ ( )
v_ 10
rje =§ | — V_ ==fq—Ltn, Vi =~F)— Ty,
A (vw ’ o 0 B W 0 B

3HaueHue T, onpejnensercss no copmydae (13);
B) BuluucaseM uucao I'pacroda — Gry:

g8 (fo— ta) d?
Gry == -——(-9-—-—3, (39)

V2

rae f§ — ko3 PuuHeHT JHHEHHOro paclitupeHus;
g -~ yCKOpeHHe cBOGOAHOrO MajeHHs;
V — KHHeMaTHUYeCKasi BA3KOCTb BO3AYyXa;

r) onpepensem cpeidHee uucao Hyccenbra:

Nug=0,33 Grg/* (x2 —0,27) %}, rae xp=-—; (40)

ds

) HaxomuM CpeRHHH KO3p({HUHEHT TeIIOOTAAYH TPaBHTaULHOHHOH
CTpyH 110 popMyne

Nugh
ds

d —

: (41)
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e) cpellunit TemmnepaTypHbH Hanop (f{,—7Tp)cp BLIUUCJAAEM IO
bopmye

0,64vy, Ldv, [ v \B_
(bp —Tp)ep = ————— + ——— [ — | (x?~—1); (42
Xp X v

o0

X) onpefenseM CPEAHIOID TeMIepaTypy Ha OCH TrPaBHTALHORHOH
CTPYH 0O (opmye

tmep = ((m— Tg)ep + Ta (43)
3) onpelesasieM BHOBb TeMNepaTypy Ha BHYTDeHHeH IOBePXHOCTH
OKH4a B 30He JeHCTBUS TPaBHTALMOHHOH CTPYH
’ tm cp— tH
T.—={ —_———— 44
B mcp {IBRO ’ ( )
, 1 - —
rae Ry=Rop— {Rpg— s A = &€ + Ay (45)
B

H) Jast JaJibHeHIIUX pacyeToB MNMPUHUMAeM CPELHIOI0 TeMnepaTypy
BHYTPEHHEN NOBEPXHOCTH OCTEKJCHHSH

" Ty -+ T,
T, = ——5—'——; (46)

K) JaJiee pacyeT TNoBTOPdAeM, HayMHass ¢ 1. 6, noxacrasisisg B dop-
MyJse (38) BMECTO T, 3HAYEeHHE T 3

|

J) B pe3yabTare TperThbero NpubMHKEHHA NoJyyaeM HOBOE 3Haue-
HHE TeMIepaTypbl Ha BHYTpeHHEH NMOBEPXHOCTH OCTEKJEHHS

F n
- T S -

’EB-—

M) AJs OKOHYaTeNbHOro BBHIGOpa Ty B 30HE HAECHCTBHA TeNJOH rpa-
BHUTAUHMOHHOI CTPYH HEOOXOAHMO BBLINOJHHTL 3—-D NPUOAMKEHUH, npH

3TOM TeMIlepaTypa Ty B NOC/AeAHeM NpUOIUKEHUH AOJXKHA OTAHYATh-
¢l OT npeabiayiiero He GoJjee wem Ha 0,01° C.

3.30. [Isis BbisiBJIeHHUA OTOIHUTEJibHOrO 3dderTa HarpeBaTeNbHBIX

Qr+0Qx
npuGopoB, ONpeAessieMOro H3 BHIpaXKeHHS JFy== '—'—é——', HEODXOAUMO
OK

ONMpefeNUTL IMoJadble (KOHBEKTHBHbiE H JAYYHCThIE) TEMIONOTepd MPH

NeHCTBUM XOJoAHOH (x ¥ Tenmjoun Qp CTPYH M CONOCTABUTL UX C TEI-
JONOTePAMH OKHa Q o« 0e3 ycrpolicTBa HarpeBaredbHOro npubopa, ofn-

pelesisieMLMH N0 popMyJe
Uox = @a (£s — Ta) Foxk: (47)

rae oy = 7,0 kKan/(mM?.4-°C) -— Ko3pdHIIHEHT TENNOOTHAUH;

Qx =—(1-B (fn - 1:13) FX! (48)
rie g = 7,5 KKaa/(M2-4-°C) — epexswii KodhDHUHEHT TENJo0T-

AA4YH XOJIOMHOTO IOTOKA;
Fy— naoutagb HHCHAZA0LIE 0 MOTOKA;
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Qr =t (tm— Ta)ep Fer + s (fs— T;) Fer, (49)

TAe Ox— KOG (PHUHEHT TeNJOOTHAUH KOHBEKIHEH, onpeneaseMslii mo
_ dopmyne (41);
& g — KOS(PHIHEHT TeNJOoOTHAYH H3JYYEHHEM, OlpelelsieMblt Mo

dhopmye
4.3 [(—-—273_ I,fﬂ_ )4 (r_.__.___.273 i T; )4]
. ‘ 100 100

"
THE T, -— CPeAHsd TeMnepatypa Ha BHYTpeHHeH NOBEPXHOCTH OCTeKJe:

HHfl B 30HE [EHUCTBUA TENJIOH CTPYH, onperensiercd no ¢op-
Myne (46);
F ¢qp — nnoniajgb TENJIOH CTPYH.

3.31. IlpuMephl pacyeToB OKOH IPOMHIUJIEHHBIX 3JaHHA NPHBELEHH
B IpHJA. 3 U 4

4, SEHUTHLIE ®OHAPH

4.1. Tlnomazu npoeMoB 3eHUTHBIX (OHapeH CJeAyeT NPHHHMATh B
cooTBeTCTBUH ¢ TpeboBaHusMu CHull no npoexTupoBaHHIO eCcTeCTBeH-
HOrO0 M HCKYCCTBEHHOrO OCREILeHHUA.

4.2. KosuuecTBO CJioeB OCTEKJeHHS BHIOUpAaeTcs B 3aBHCHMOCTH OT
TpeSyeMoro CONpoTHBJEHHS Temjolepexaue 3eHUTHOTO PoHaps ¢ yue-
TOM YCTpaHEHHUS BHINAZeHHsI KOHJEHCaTa Ha €ro BHYTPeHHeH I[OBepx-
HOCTH.

IIpy TOM jpomyckaemMoe CONDPOTHBJEHHE TeILJIONEPeIaUYe SeHUTHOro
donapsa oupeaensercs no dopmyne

fe—th —
A__B T PR 51
Ry= o R, (51)
rie {n.4— TeMIlepaTypa B noA¢oHapHOM NPOCTPaHCTBE;

_Tp~—— TEeMNEpaTypa TOUKHU POCH BHYTPEHHEro BO3AYXa;

R 3 — cpelinee TepMHUeCKOe CONPOTHBJEHHE Y BHYTPEHHEH MO-
BEPXHOCTH 3€HUTHOro ¢doraps.

TemnepatTypy Bo3ayxa B nozdoHapHOM NPOCTPaHCTBE CJaeayer OI-
penesaTh, PYKOBOJACTBYSICh OTpPacCJeBbIMH HOPDMATHBHBIMH JOKYMEHTAMH
HJIH AAHHBIMH HaTYPHEIX HCCIegoBaHHMH. IIpu OTCYTCTBUM 3THX JAHHBIX
TeMaeparypa B IoAdOHAapHOM NpPOCTpPaHCTBe olpefensercda no ¢op-

MyJie
tng = {a + AL (L —2), (02)
rRe Af — TeMIlepaTypHHA TrpafdeHT [0 BuiCOTe nomeuienus [nns
MPOU3BOJACTE C TEXHOJOTHYECKHMH TeNJIOBHIe/IeHUAMH
o 20 rkaa/(M2.4.-°C) npunumaercas or 0,2 7no

0,5° C/m];
L — BHICOTA NOMellleHHud, M,

TemnepaTypa TOYKH POCH BHYTPEHHEro BO3JYyXa onpejensercs MQ
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Ta6baunuma 8

SRR e 2 SRR e 2 S — el L —— e
OTHOCHTENBbHAR BAAMN HOCTh BHYTPEHHEroO B(3ayxa, %

Temneparypa

— FEEE R R T TSR s p——

o

B paboyell 3one
IO 30 40 I 50 60 70
[6 _— 2,4 5,6 | 8,2 10,5
17 — 3,3 6,0 9,2 11,5
18 0,2 4.9 7°4 | 102 12.5
19 11 51 8. 4 11,1 13.4
20 1,9 O 9,3 12 14,4
21 2,7 6,9 10,2 12,9 15,3
22 3,4 7,8 11,1 13,9 16,3
24 5,4 9,6 13 15,8 18,2

e
.

_

Taba. 8 B 3aBHCHMOCTH OT OTHOCHTEJBbHOM BJIAXHOCTH ¢ H TeMIepaTy-
ppl B paboyed 30He NOMelleHHA !,

OTHOCHTeqbHAS BJAXKHOCTb B NMOMELIEKHH @y, U, Onperensercs Mo
Tabja. 9 B 3aBHCHMOCTH OT TeMHOepaTypbl HAPYKHOro BO3JYyXxa, BJAro-
BBIAEJICHHH W KPaTHOCTH BO3Ayxo0oOMeHa (fz = 18° C).

BaaroBbigesieHUd B IOMEIIEHHH ONPeAeNsIOTCA pacyeTOM, a TaKxKe
N0 OTpacCJeBbIM HOPMaM MJH JaHHBIM HATYPHBIX HaOJIOAEHHI,

KpaTHOCTh BO3AyXooOMeHa B NOMENLEHHH OnNpejesseTca MO rJjaBe
CHull no npoekTHPOBaHHIO OTOIJIEHHS,, BEHTHJSILIHM H KOHZHLUHOHHPO-
BaHUA BO3LYyXa.

4.3. CpejHee 3HAYE€HHE COMNPOTUBJGHHA TeMJonepenade SeHUTHLIX
¢onapeit R, ROMKHO ObITh He MeHee ACTYCTHMBIX ero 3HaueHufi, onpe-
HejasgeMblX 1o ¢opmydse (5l1).

4.4. Cpenee conmpoTHBJEHHE TElJoNepenaye onpejensieTcs 1o op-

Myae (D), B kKotopoii Ry ¥ R HaxojaTcs COTJMacHO yKa3aHuaM 1. 3.6
Hacrosulero PykosoacrBa. CpejHee 3HaueHHe COMPOTHBJEHHS TENJOOT-
Ja4d Yy BHYTPeHHeil NMOBEPXHOCTH OCTEKJEHHS 3eHUTHOro (GoHaps ompe-
nenserca no ¢dopmyne (6). Ilpu stom cpeanuii KO3(pQHULHEHT TenNJOOT-
Iau¥ KOHBEKUHeH cJaefyeT OIpelesaTh Nno gopmyde

ax = 1,9 (tug — Ta)'/> (53)

CpenHee TepMHUECKOe COIPOTHBJIEHHE BO3AYHIIHOH NPOCJHOHKM HAaXO-
— /
asat no ¢opmyse (9), 3HaueHHs G, B KOTOPOH ONPENEJAIOT H3 BBHIPA-
KEHUS

— — 0,25
¥ = 0,56 (—f—‘—:?-) (54)
B.

l TTpn oTpULATENBbHBIX 3HAYEHHAX TeMIlepaTyphl TOUKH POCH BHYTPEH-
Hero BO3JAyXa JONYCTHMOE CONPOTHBJIEHHE Teljonepeaade IIPHHHMAETCH
corsacHo 1. 2.4 no tabJa. 2.
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Tabawvna 9

-
-
TemMneparypa HapyXHoro sozayxa, °C
- —10 | —20 | —25 T_ —30 | —40 [ —50
B;%Eﬁ?:: n na)ﬁgg:i::gmﬁ KpaTrocTh BO3XYX000MeHa, 1/4
y/M3 - : N
1 2 5’ \ 1 2 o 1 2 S 1 2 5] 1 2 0 1 2 5
0 BiarosniaeneHus l 15 \ 7,2 \ 9,2 \ 3,3 ‘ 1,3 l 0,7
_OTCYTCTBYIOT - —
l HesnauuTeabHEe 22 18 16 12 10 8,5 |12 8,4 6,5/9,8 6,5 4,6(7,9 4,6 2,6/7,2 3,9 2
2 28 22 18 20 14 9,8 {18 12 7.,8|16 19,8 5,914 7,9 3,9ll4 7,2 3,3
5 Maunsie I 48 31 22 ‘ 40 24 14 l 38 22 12 l 36 20 9,8| 34 18 7,9| 3 17 7,2
10 33a4uTeNbHble 80 48 28 73 40 20 {70 38 18169 36 16|67 34 14| 66 33 14
20 100 80 4] 100 73 33 {100 70 31 |100 69 29 {100 66 27 | 100 65 26]
30 00 100 o4 100 100 46 |[100 100 44 (100 100 42 100 99 40 | 100 98 38
40 boJabuine 100 100 67 100 100 59 [100 100 57{100 100 55{100 100 53[100 100 &l

o0 100 100 80 100 100 72 |100 100 704100 100 68{100 100 66[100 100 64



4.5. KonuuecTso c/l0EB OCTEKJAEHHA CJaelyeT ONpeleasdTh N0 Cpel-
HEMY 3HAQUEHHIO CONPOTHBJEHHA Temronepefave. ITpu R} <<0,17 m2-uX

X °C/KKaj TpHHHMAeTCA ONHOCAOHROEe ocTekJenue, npH R =0,18—0,4

M?-u-°C/kkan — AByXcioisoe, npu R% =041 — 0,55 M2-u-°C/rkan —
TpexcIoHHae.

4.6 Ilpu INpPOEKTHUPOBAHUHM €CTECTBEHHOrO OCBellleHUs] NOMELIeHUH
MHOTOIIPOJIETHRIX 3JaHUM CJAEeAYeT, KaK TNpPaBUNO, MPUMEHSTb THIIOBHIE
pemieHusl 3eHUTHbIX ¢oHaped, OCHOBHBle XAPAKTEPHCTHKH KOTOPHLIX NpHU-
BeleHl B Npua. 2. llpu BLIOOpe KOHCTPYKUHH 3€HUTHBIX (OHapeH He-
o0xonuMo yuutreBaTh TpeGoBaHus ni. 4.1 u 4.2 Hacrodumero PykoBoj-
CTBa. JHAUE€HHA CONPOTHBJIEHHA TellJonepeaaye CBETONPONYCKHOIO 3a-

NOJHEHUA 3€HUTHBIX ¢doHaped pas3/MYHLIX KOHCTPYKILMH TNpHBeJeHb B
1aba. 10.

Tadbauwpma 10

KoanuecTRo Ro»
Buj CBEeTOUDONYCKALIEro 3a0HEHH caoen oc- | (m3.4.°C/

TeK/IeHud /RKKan

JIHCTOBOE CHIIMKAaTHOE CTOKJU 1 0,16
2 0,4

3 0,54

CTex/JI0naKeThl 2 0,34
3 0,5

Kynona ¥ nanesd u3 OpraHuyeckoro CTeKJa 1 0,17
2 0,38

[Ipoduashoe cTexJI0 WBENIEPHOTO CEYeHHS 1 0,16
[Ipodunbioe cTexJo KOpoHUATOrO CEUSHHS 2 0,4
[IpodunupoBadiLle JUCTH U3 NOJMMEPHBIX MaTe- 2 0,36

PHAJIOB ) 1 0,17

KoHcTpykuHio 3eHutTHoro ¢hoHaps cjaeAyeT CYUTATb BbIOPaHHON mpa-
BHJIbHO, €CJH TeMIepaTypbrl Ha BHYTPEHHHX IIOBEPXHOCTSAX CPEAHEH 30-
Hbl OCTEKJIEHHSI B 3MMHee BpeMsA OYRYT Bbillie TOYKH POCH, a B KPaeBhIX
30Hax H Ha nepenJerax Bbime 0°C.

4.7. Has BeiOpaHHOH KOHCTPYKUHMH 3€HHTHOro (poHaps HeoOXOZHMO
BRINIOJIHUTL TENJOTEXHHYECKHE pacUeThl II0 OINpeJesieHHI0 TeMIlepaTyp-

HbIX I10JIeH, NPHBEAEHHOTO COIPOTHBJIEHHMA TeIJoNepejaue, TenjonoTephb
C y4eTOM (pHALTpallid BO3AYyXA.

4.8. TeMnepaTypHble NOJA NepenyieTOB M KpaeBblX 30H 3€HUTHBIX
doHapeillt pekOMeHAyeTCs paccuuThiBaTh Ha IBM coraacuo n, 3.15 Ha-
crosamiero PykosoAcrBa. TemmepaTypel Ha pas3juyHbIX MOBEPXHOCTAX
CpedHel 30HBI OCTekJeHUs onpejeastorca no gopmynam (17) c yuderom
pacueTHHIX 3aBHCHMOCTeH, YKa3aHHBIX B II. 4.4 Hacrosuero PykosoX-
CTBA.

4.9. Tennonorepu uepe3 3eHUTHBle QOHAPH ONpeJeNAlTCA IO aHa-
JOTHYHBIM ¢OpMyJaM, NpUMeHsAeMbIM IIpH pacyere OKOH COIVIACHO
m. 3.18—3.22 "acrosuero PyKoBOACTBA.

[Ipumeuanusa: 1. B dopmynax (24), (27), (28), (29) u (33)
BMECTO TeMIlepatypul f; CJAeAyeT INPHHUMATh TEMIEPATYPY In.¢-

2. Tlpu pacuere seHuTHBHIXx doHaped kosdduuuedtr B B dopMmyJe

(31) B nepBoM DnpuOJHIKeHHH caedyeT NPUHUMATL B 3aBUCHMOCTH OT
BuAa YIJOTHeHHA no taba. b u 6.
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Koanuectso BO3Ayxa, NOCTYNAIOMIEro B NOMEEHHe uYepe3 3eHUTHLIE
¢dotapH, cacayer pacCHUTHIBATL N0 QopMmyJe

GD = G:{:ll! (55)

rre G ,— KOJHUYECTBO BO3AYyXa, NPOXOAsUIEro 4epe3 ! M NPUTBOPA;
[} — NPOTAKEHHOCTh IPHUTBOPA.

Benuuuna (G 3aBHCHT OT CKOPOCTH BeTpa 3a SIHBapb M NpH U, paB-
Heix 1; 2; 3; 4 1 5 M/¢, COOTBETCTBEHHO HMeeT 3HaueHus 3,8; 6; 7;
3,4 1 11,8 kr/{4-M).

4.10. B tex cayuasix, Korza TeMmmepaTypa Ha BHYTDeHHell IOBepX-
HOCTH OCTEKJE€HHsI MEHbIlle TOYKH POChl, CJeldyeT MPHMEHATb MAOINOJIHH-
TeJbHbi oborpes noadonapHoro npocrpaucrsa. Has oborpeBa I10A-
(pOHAPHOrO0 NPOCTPaHCTBA PEKOMeHAYeTC INPHMeHsATh TpyduaThie Ha-
TDEBATENHN, pacnoJjaraeMuie BAOJbL HHXKHErO TepUMeTpa 3eHUTHOTO (PO-
Haps.

4.11. HeoOxoauMoe KOJAXUYECTBO ZONOJHUTENbHOrO Telljia AJs YyCTpa-
HeEMs O0Opa30BAHHA KOHAEHCATA C BHYTPEHHEH NOBEPXHOCTH 3EHHUTHOroO
douapa onpeneador no GopMysie

Qron = ¢ xonf ¢ (36)

TAe Ggon — YVAGJbHHIH pacxoj JOTOJHHTENLHOrO Temna Ha 1 M? nosepx-
HOCTH CBETONPONYCKAIOUIEr0 3anoJHEeHHs, OlpefeasieMbii 1o

rpacdhukaM, NPUBEIEHHEIM Ha puc. H u O;

F@ — naomaip cBeToBOro mpoema doHaps, M2

412, TpebyeMyl0 NOBEpPXHOCT, M JAuaMerp TpyOsaTbiXx Harpesare-
Jed HaxOoNAT IO CJaeAyIWHM (popMyaaM:

Sp=—"=—= .._.Qm ——; (57)
(Gx + an) (o — tpg)
S

roe Og, OLy— COOTBETCTBEHHO CpelHHe 3HAYeHHS K03Gh(HIHUEHTOB Tel-
JIOOTAAYH KOHBEKIIHEH H H3JyYeHHEM;
r

L~ TeMnepartypa BO3AyXa B noAQOHAPHOM HNPOCTPAHCTBE C
YYETOM JONOJHUTENLEOre oforpema, onpefensiemas na

dopMyne;
{o — TeMiepatypa NOBEPXHOCTH HarpepatesbHoro npubopa;
by =te+AL(L—2)+0,33V g, (59)

l; — ofiias AJAMHA HarpeBaTeNbHHX NPHOOPOB.
Kospdruuuent TemnooTHayd HSJyyeHHeM onpegeasercs mno ¢op-

MYyJIe
[( 273 + £, )4 ( 273 + £,) )4]
_ 100 o 100
a; =43 ~—mm—m—o—tf——— = (60)
to_"" tn

4.13. [IpumepH TeNJIOTEXHHYECKOr0 pacueTa 3eHUTHoro ¢hoHaps NpH-
BeleHl B IPHI. O.
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Puc, 5. TI'paduxu
INA  olipefeieHUS
pacxoxa  JONOJHH-
TeJbHOTO Temj1a B
3eHUTHOM (oHape ¢
OAHOCJONHLIM  CBe-

TOMPONYCKAOUHM

sanoJiHeHueM  JJs
yCTpaHeHNns 06-
pPa30BaAHHA KOH-

JAeHcaTa Ha BHYT-
DeHHeH MOBEPXHOCTH
OCTEKJIEHUS

Puc. 6. Tpaduxu
IJIA  OlpellesIeHUd
pacxoxa JOHOJHU-
TeJBHOI'0 TeNNa A
YCTPAHEHHA  KOH-
JeHcarta Ha BHYT-
pPeHHell IOBepPXHO-
CTH 3€HHUTHOro o-
HapsA ¢ JABYXCJIOH-
HEIM  CBETOIPONY-
CKAOUIHM 3amnoJHe-
HUeM

Qaon]

@704

200 |

400

:
%aon 7= 00%
r |
¢=170%
’L
= |60%
500 4
¢= |50%
P=140%
300
100 |
L Ll ]
(/] ~27 1/



ITPHJTO)KEHHE 1
OKHA CO CTAJIbHBIMHY INEPEITIVIETAMHU

Bec mepensera,
Kr

Cxema iuepeunera Cepuda
obwxmfi | 1 m2
=7
N
N gﬂ% [1P-05-50/73] 618 | 21,4
AR |

1.436—2 | 510,4] 27,8

1436—4 | 454,1} 15,8
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ITpodomrenue npua. I

Bec mepenJera,
Kr

Cxema lnepenjera Cepus

obmui| 1 m?

S

1.436—6 | 332,1| 11,6

1.436—9 | 343,2| 11,9




IHPH/IOJKEHHE 2

SEHHUTHbBIE ®OHAPH,
[IPUMEHAEMBIE [OJIs1 ECTECTBEHHOI'O OCBEIIEHHSI
ITOMEIIEHHUHA TIPOU3BOACTBEHHDBIX 3JAHUHN

Marepuan ceeronpoimy- HaumeroBanue npoexTHoh Oprauusanus-

PasMepn CBeTO-
CKaIIero sanoJHeHHd AOKY MEHTAIHH paspaboTuHK

Cxema onaps BOro npoema, M

|

doHapH 3eHUTHHIE [JJIf
IPOH3BOJCTBEHHBIX 3JaHHN

%%;,Kg??gﬁ%gh{_m) u3 aerkux wmerasnnaeckux| HHMHIpoM3ganni
KOHCTDVKIIHH (cepus
1.464-10)

ﬁ 3%¢3

KOHCTPYKIHH KPOBEJbHBIX
jﬁ\\i 3X0; 3X12|CreknonakeTs ggaﬁbogg)B (cepus  3160,[TIpomcTpofinpoekT
3.



LG

Cxema ¢oraps

Pa3Meph cBeTO-
BOTO NpoeMa, M

j‘“’/( F 1,2}1,4
Do | 9

|

MaTepuasn cBetonpony-
CKAIOWEro 8anoJHeHud

1 podossenue npuns. 7

HauMenosaHHe npoeKTHCH
NOKYMEHTAL K

Kyno.a u naHeqay

H3 OPradHrHydcCKoOrQ L@OH&DH 3CHHTHBIE AJA €C-j
TECTBEHHOTO

CTeK/J1a

(TY 6-05-1486-72, |npomblliIeHHBIX

TY 400-1-477-73,
| TY 6-05-1487-71)

(cepua 1.464-1)

\

OCBeIlleHUA
3/1aHHN

Oprapusanud-
pa3paborunk

IHWnpom3naunuis



IIPHJIO)KEHHE 3

PACUET OKHA MHOTO3TAXHOTO 3IAHUS,
OPEAHA3HAUEHHOTO [JIS1 3KCHIVATALIUU
[P PACUETHO! TEMITEPATYPE
HAPYKHOTO BO3IYXA f; = —15°C (TAIUKEHT)

Tpebyerca onpelenuTb pasMepnl CBETOBOro IHpoeMa, KOJHUECTBO
CJJOEB OCTEKJIEHHS] W BLIOPATH KOHCTPVKIIHIO OKHA JJIS MHOTO3TAXKHOTO
IPOH3BOJACTBEHHOr0 3/1aHUSl NpY pacnoioxeHuH pabouux MecT OT OKHa
Ha paccTossHud 4 ¥ 1 M. [lomemenue umeer B niane aiuuy 36 M H
wHpHHy 18 M. CpeToBhie NPOEMHl € JEHTOUHBIM OCTEKJEeHHWEM OpHeHTH-
pOBaHbl Ha Mro-zanaj. B NoMelleHHH BBHIMOJHAITCA 3pUTeNbHble palo-
Thl, oTHOcAUHeca K V pa3paay (mo CHull mo npoekTHpoBaHHIO ecTe-
CTBEHHOI'O W HCKYCCTBEHHOTO OCBellleHHMs). Hopmupyemoe 3HauyeHHe KO-
sppunneHTa eCTECTBEHHOH OCBEILEHHOCTH cocraBasgeT ey ==0,06Y%. Tewm-
nmepatypa BHYTpeHHero Bo3ayxa fp=20°C.

Pacuer paas ciayuas pacnojoxenuss pabouux Mect
HA PaccTOsIHHM 4 M M OoJee OT OKHaA

1. B kKauectBe nepBoro npubjauKeHHS [IDHHUMAaeM 3anoJiHeHHe CBe-
TOBLIX TPOEeMOB ABYXCJOHHBIMH cTekJonakeraMu. Ilo taba, 4 naxolum
NpH  UIMPHHE  BO3AYLWIHOH  MNPOCAOHKH  Ag =10 MM —Ry=
=(,37 M2.4. °C/kkan.

2. OnpenensieM KO3(pPHUUHEHT CBETONPONYCKaHHA 3aMOJIHEHUS Ty CO-
raacHo ykasauusM raasbsl CHull 1mo mpoekTHpOBaHHIO eCTECTBEHHOrO W
MCKYCCTBEHHOTO OCBELEHMS:

Ty = 1:? T9T3 == 0,842.0,8.0,8 = 0,45,

rae T, — KO3(P(PHUHEHT CBETONPONYCKAHHA ORHOro CJofl OCTEeKJEHUS;
To — KO3 (PHIHEHT 3aTEHEHUA CBETOBOro npoema;
T3 — KO3((HIIHEHT 3arpA3HeHHs 3aNoJiHeHus,

3. Haxoaum pasMepsl CBeTOBOro IpoeMa 1O MeTOJHKE, H3MOKEH-
noi B raase CHull no npoektupopannio eCTeCTBEHHOrO W HCKYCCTBEH-
HOTO ocBeuleHHs. [IpunuMaeM JEHTOYHOe OCTeKJEeHHe ¢ BLICOTOH CBe-
TOBOIO NpoeMa 3 M.

4, C nomouipio rpacuka, H300paxKeHHOro Ha puc. 1, onpenpessieM

KO3ppyuiiHeHT OOJYYEHHOCTH Qq—ok I@PH PacHoNOXKeHHH pabouyux MecCT
Ha pacCTOAHHMH 4 M OT OKHa:

Py—ox = 0,36.

5. OnpenensieM AONYCKAEMYIO TeMOepaTypy Ha BHYTPeHHeH ToBepx-
HOCTH OKHa no dopmydae (2):

3,5 3,5
To oy = 14 — —— = 14 — —— — 4,3°C.
o ‘Pq-—-og 0136

6. Boiuncasiem TpebyeMoe 3HaueHHE CONPOTHBJEHHS TemJoNepesaye
no ¢opmyae (1):
RIP tp— Ly B 20 4+ 15

T om0 ()1332:0,29 (a2 u.°C)/kKan.
- — To rom 20— 4,3 (-1 7C)acan
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7. HaxoauMm cpejihee 3HAadyeHHe CONPOTHBJIEHHS Terjonepefaye OK-
Ha no ¢opmyae (5), npeasapuresbHe BhMHCAHB R no dopmyae (12)
AJS TOJIUMHBI CTeKna 86=4 MM:

0,004

§0=ﬁB+ER—H.H+ZR—+ §H=R:+ﬁn.n+2 ~+ 0,05 =

’

—_— -‘R_B + f\’-ﬂ_n + 0,06144:

OnpefensieM CONPOTHBJEHHS Telonepenade Ry H R g.q IO GopMy-
aaM (6, 9):

_ 1
RB: . — )
g 1 O
a == 1,45 (¢, — 1) V3 =1,45 (20 — 7,4)1/% = 3,36 xxan/(m2-u.°C);
— 4y
Tﬂztﬂ_ tﬂ fH == 2() — 2 "+-']E'_'=7:4ﬂci
aniy 7,5.0,37
273 + £, \4 (273+TH )4]
= [( 100 )"' 00/
Oy =4, fﬂ—-—TB T
(273+20 4 (273+7,4 )4}
[ 100 )_ 100

43— —— = 4,04 kkan/(m2-y-°C);

20— 7.4

g e

= e = 0,135 (w24 ° ;
R, 336 1 4 .04 35 (v2.4.°C)/kxan

RH'"— Ky T ’
ali.ll ' GH.II
— = 0.95
f1— fo \""
aE_H:O,ﬁll( 1 2) ;
B.1I
K 273 + #; \4 (273 ‘E;)‘*]
a£'H:4,3 100 — 10N
1 + @9

TlpuskMaeM B KauecTBe  TNepBOro  Npubaummenns Rpp =
= 0,16 M2.y. °C/kxan no npua. 4 rnassl CHull I1-3-79 «CrpounTenpuas

TENJIOTEXHHKa»,

BruucaseM TeMIneparypbl Ha NOBEPXHOCTSX OCTeKJeHMs £, H [z MO
bopmysaam (13):

— — — —_ 20 4+ 15
= ty— 2B (R, 4 Ry) = 20— (0,135 +0,0057) =
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--‘=2O"“—""___0:[ l=61 ° ’
037 4 6°C
_ te—ty — =
tg=tp— ————(Rs + R1 + Ripn) =20 —
Ry
20 4 15
_ -—ai’?-’-?——(o,135+o,0057 0,16) = — 8,6°C.

[ToncraBnseM 3HaueHua f; u I, B QopMyam JJada onpejeneHusn
~K —a
@ gnH Qg -

— f1—2% \"* (6,648,602
oo =0,4] =] =2 2.4.°C);
an ( — ) ( 5015 ) 2,31 kxan/(m2-4.°C);
[( 273 4- 6,6 )4 ( 2713 — 8,6 )4]
— 100 100
.‘ _____4’ e el TR et ’ 21 iﬂ .
1+ g 3 6.6 1 8.6 3,46 kxamn/(M2.4.°C);
— ] i
R &==——=———"=———"———=0,173 (M2.49.°C)/kkax,

8. OnpenensieM R’y
Ry= 0,135 4+ 0,173 + 0,0614 = 0,372 (M2-u-°C)/kxan.

Moayuennoe R’y >RP,
0. BrluncasieM 'r; no ¢opmyae (13):
20 415

2= 20— —————— = 7,5°C;
GBT‘)B 7, 5'0,372

, tp— ¢
v =ty — B H

T, > Tg xon-
10. HaxoxzuM ckopOCTh HHCHAZAIOWIEro IIOTOKAa BO3AyxXa BOJIH3H OK-
Ha mo ¢opmyaaM (14), (15) u (16):
bo

1/2 b \1/2
u';"==2,78u0 (T) = 2,78.0, 14 ({3 — TB)I/2H1/2(_Z_0) _

: (0,021 /(tg— v )13 H1/3]1/2
=2,78.0,14 (b — 7P HVP ————— =

———
——

g 10,021 Q=757 1RGP

= 2,78.0,14 (20"'—'715) 1/2
4

= 0,22 ,Mfc;
u' < 0,3 mjc.



Hna pacyera JOCTAaTOYHO OAHOro NpubAMIKEHHA, TaK Kak YHOBJe-
TBOPAIOTCA YCJIOBHA:

R,> R}, 1. e. 0,372 > 0,29 (M2-9.°C) kxan;
'ﬂ; > 'UB mous Is €. 7,5 > 4,3°C;

u; < 0,3 M.

[IpunsiTas BEICOTA OKHA M KOJHYECTBO CJIOEB OCTEKJEHHS NO3BOJAIOT
co3fath TpebyeMbli MHKPOKJIMMAT Ha pabounx MecTax.

11. BLi6op KOHCTPYKIHH OKHA.

[Io nmpun. 1 BbIGMpaeM THIIOBYIO KOHCTPYKIIMIO OKHa € HAKETHBHIM
ocTekJaeHueM no cepun 1.436-6. Illupuna BO3AYIIHOR NPOCAOAKU CTEK-
JIOMAaKeTa B TAaKOH KOHCTPYKUHH cocTrasiasieT: Ap ny=— 18 MMm. Has BHI-
OpaHHOH KOHCTPYKUUH NPOU3BOAUM pacyeT TEMIEPATYPHHIX I[oJei.

12. Pacuer TeMmepaTypHBIX NoJeH IJASA CcpeAHeHd 30HH OCTEKJIEHHUA:

a) ompemensieM TepMHUYECKHEe CONPOTHBJEHUS OTIAEJNLHBIX CJOEB OC-

TékyaeHua no dopmyae (12):
— 3 0,004
— — e ———— e ) 2.4.° .
Ry o . 0.7 , 0057 (M2.4.°C) xxaur;

6) B KauecTBe  TepBOro  NpHGAMIKeHUA  NpuHUMaeM: Ry =

&13[3 MQ"I' ﬂC/lKKa.H; RH= 0.}'0,5 Mz'tl-GCfiKKaJI; RB.II —
0,18 M2.u.° C/kxan u onpegensieM Ry mo dopmyae (5):

R.+R; +Ro+ Ray+ Ry =0,133 4-0,011 + 0,18 + 0,05 =
= 0,374 M2.4.°C/xKan;

B) onpenensieM CpefHHe 3HAYEHUS TeMNepaTypbl Ha PasSJMUYHBIX MO-
BEDXHOCTAX OCTeKJeHHst no dopmynam (13):

R

|

_ b 15
Ty == £ — fﬂﬁtﬂ- RB=20-~—2—2%4—-0,133=7.5“C;
0 ’
- bo— 1ty — = 20 + 15
h=ta— == (Ry+ R) = 20__6;;'75"(0’133+0'°°57)=7°C
— o by = = =
to=1ty— —— (Rg + R1 - Rpn) =20 —
Ry
20 4 15
— ———— (0,133 4- 0,0057 4 0,18) = —9,9°C;
0,374 ( +- + 0,18)
— tB'—t[{ gy — ——y
Ty=1ftg— —— (Ra +2R1 + Rg.n) =20 —
Ry
— -—2—3-:-3"1,}{-5— (0,133 + 2.0,0057 + 0,18) = — 10,4°C;

r) pa3GHBaeM CPEXHIOI0 30HY OCTEKJeHHA Ha 4 ceyeHnd (1o BHICO-
Te): x;==100 MM; x;=1000 mM; x3=2000 mMm; x,=2900 mm;
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1) onpeneaseM TeMnepaTyphl B fApe BO3AYIUHOR NPOCIOHKH JUJIR
STHX ceueHui mo dopmyae (22):

0 _ 7 (7T x

)1
—— 7""" (7 'I" 919) [0:83—-— 016 (_0’3_")] — 6:7ﬂc;

1
1900 — 7. (749,9) [0,83 —0,6 (—3-)] = —3,7°C;
2
200 — 7 (74 9,9) [0,83 — 0,6(—3— ]= 0,3°C;
2

9
20— 7__(7+9,9) [0,83 —0,6 (-——-—-—)] =2,8°C;

e) omnpenenseM no gopmyne (20, 21) JokanbHble KOIPPUUHCHTHI
TENJOOT/AAYN KOHBEKIHHK npH x=100 Mm:

ofy 0= 1,3t — 1) /x" = 1,3(7 + 6,7)%%0,1%! =
= 3,94 xxan/(M2-4.°C);
@y = 1,3 (1 — tm) " J(H — )1 =1,3(7 +6,7)"°/2,9%' =

= 2,8 kkan/(M2.4.°C);

npy  x == 1000 mmM:

g = 1,3(7 + 3,7%3/1%1 = 2,85 kxaa/(m2-4-°C);
af = 1,3(7 + 3,7)*3/2%! = 2,66 xkkan/(M2-u.°C);
npu  x = 2000 mm:
af = 1,8(7 4 0,3)%%/2% ! = 2,36 xkan/(m2-u-°C);
a¥ =1,3(740,3)%3/1% = 2,52 xkan/(m2-4.°C);

npu x = 2900 mMm:
a'fﬂ_n = [,3(7— 2,.8)'3*"3/2,,99"1 = 1,89 kkan/(m2.4.°C);

af, . =1,3(7—2,8)"%0,1%! = 2,66 kxan/(m2-u.°C);

X) ompepeaseM no ¢opmyae (11) noxaabheie KO3hOUUHEHTH TEN-
NOOTAAYH H3JIYYEHHEM:

[( 273 + £y )4__( 273 4 o )4]

00 0

ol —4.3 L l__ 2 100 o
{1 — £
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A3 + 7 4__( 213 — 9,9 4]
[( 100 ) €0 )
7+9,9

3) HAaXOAMM JIOKaJbHble TEpPMHYECKHE CONPOTHBJIEHHS 110 GOpPMYy-
ae (19):

e 4,3 == 3,7 kkaa/(M2-49.°C)s

RIOD___ i1 — 2 .
B, T K — —— K — . — —_ =
@1 5.0 (£ — tJ’R) + LOTRY (tm - t2) + Ga.n (tl '_t2)
7-+9,9 B
T 3,94(7T4T7,6)+-2,8(—6,7+9,9)+3,71(7+9,9
= 0,139 (M2.4.°C)/kkan,

7+9,9

900 __ ===
Rom = 5 85(7T +8,7) +2,66(— 3,7 +9,9) + 3,71 (1 +.9,9)
= 0,124 (M2.y4.°C)/xkan;
7+9,9
Ron =

2,36 (7 +0,3) + 2,52 (— 0,3+ 9,9) + 3,71 (7 +9,9)
= 0,163 (M2.-4.°C)/kxan;
R2%00 _ 7+9,9 , _
Bl 1,89 (7—2,8) + 2,66 (2,8 + 9,9) + 3,71 (7 +9,9)
= 0,162 (M2-4-°C)/Kxans

1) onpelensieM mo (opmyne (6) TepMHUECKOe CONPOTHBJIEHHE VY
BHYTPEHHEH IOBEPXHOCTH OCTEKJEHHS, MpeABapHTENbHO BBIUHCAMB KO03(-
¢HMUHEHTH JYYHCTOH H KOHBEKTHBHOH TeMJIOOTHAAUH:

Uy = 1,45 (tﬂ '—'-'Eu)lla == ] 147 (20""" 7:5)1/3 — 3!4‘2 I{I{HJI/(MQ"!' UC);

4.3 273 4 £, \4 273 + 1, \4
’ [( 100 )"( 100 ”

fﬂ"‘"‘" Tn
4.3 [( 273 + 20 )4_ ( 2713 4+ 7,5 )4}
100 100 0
— =75 = 4 Kxanj(m2.4.°C);
—_ [ 1
Ry = —— = ———— =2, 135 (M2.4.°C)/kKas;

K) BbiuhcaseM no dopmyse (18) joxanbpHble 3HaueHHS CONPOTHBJE-
HHA TeIonepeaaye:

Ry" = Ry + Ryn + 2R + Ry = 0,135 + 0,135 4- 0,011 -+ 0,05 =
== (0,331 (M2.4.°C)/KKan;
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RI°%® — 0,135 + 0,154 4- 0,11 + 0,05 = 0,350 (M2-4-°C)/KKax;
RZ0 — 0,135 4- 0,163 4 6,011 4- 0,05 = 0,359 (M2-4- °C)/KKan;
Ry =0,135 40,162 4 0,011 + 0,05 = 0,353 (m2-u- °C)/Kxau

J) HaXOZUM HOBLIE YTOUHEHHLIC 3HAUCHUA Ts, Tu, f1, [z, KOTOpLIE
npusesennl B Taba. 11:

Tabaunwma 11

_— — ol -— -

Temueparypa, °C

X, MM l ’
B tq t’ Tu
100 5,7 5,1 —9,2 9,7
1000 6,5 5,9 —93,5 —10,1
2000 6,8 6,2 —9,6 —10,2
2900 0,8 6,2 —3,6 -—10,2

[IoBTOpATE pacuer HeT HECOOXOAMMOCTH, TaK KakK NPHHSTbHIE B nep-
BOM MNpUHOJHKEeHHH 3Hauenusa Ry = 0,133 (M2 C)/kkan # Repp ==
== 0,18 (M*-4.°C)/KKan 0TAMYAIOTCA OT BTOPOro NpHOAMKEHHS He 00-
Jee ueM Ha 159%:;

M) ofnpejessieM ¢ noMouipio IBM (puc. 7) TeMmmepaTypHbie NOJAA
NnepensieToOB, KPaeBblX 30H OCTEKJEHHs M YYaCTKOB NPHMBIKAHHA K TIepe-
JieTaM.

13. Pacyer norepr Temsa vyepes OKHO:!

a) olipefesisieM OCHOBHhe IOTepH TeIiaa {Jy, BHIUUCAMB NpeiBapH-
TeJBHO IIPHBEJAECHHOE CONPOTHBJIEHHE TeIonepejaye OKHa MNo Hop-
myJae (25).

HaxonaM Fep, Fyp, Fuep, TiF, T'n? mo pHC. 7

Fl{p —_— O|I .M2;
Fﬂep —~ 0,07 Mg; ng == (3 '—"0,17) == 2,83 M2;

P =3°C; P =1,8°C.

OnpenedasieM cpefnee 3HaueHHe CONPOTHBJACHHS TenJoNnepesauyH Kpae-
BOH 30HH OCTEKJeHHA H nepensaera no ¢opmyaam (27, 28):

20 + 15

T e i 2.q.° .
0 = 7 520_18) , 207 (M2.4.°C)/KKan
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Puc. 7. HsorepMmHueckoe TeMmnepaTypHoe moJe (a) «# pacnpejiejeHHE TeMOepatyp Ha
Da3JIHYHBIX MOBEPXHOCTAX OCTEKJEHHS H METaJ/IHYecKoro nepemsiera (6



[Toncrasasem noayuennbie 3Havenus Rg', RoP. Fepy Fyps Fuep B
bopmyay (25):

o 2,83 + 0,1 + 0,07
O‘ —————

2,83 0, ] 0,07

0372 T 0912 T 0.7

= 0,366 (M2-4.°C)/xkai.

BriuncasieM OCHOBHBIE TEIJIONMOTEPH uepe3 OKHO no ¢opmynae (24):

Fox 3
== — (g —ty) = 2 5) = 288 .
Qo D (fs i) 0,366( 0+ 19) Kkan/y

6) onpejessieM AONOJHUTENLHbIE ITOTEPH TEIJa HA HarpeBaHue Ha-
PYXKHOr0 BO3AyXa, MOCTYNAIOUIEro NpH ero HHPUAbTPALHH dYepe3 OKHO.

Haxoxum no dopmyne (30) KosaudecTBo Bo3ayxa (o, MocTynaouie-
ro B NOMELIEHHE Yepe3 OKHO:

[Ipn atoM Ap=0,50L (yx—ys) + 0,03 yqv? =

IR (273—-15) 273 + 20 ’ (273—-15) S

~ (0,68 MM BoOJI. CT.

It OKOH ¢ MeTalJH4eCKUMH MepersieTaMH H YIJOTHEHHEM H3 ry0-
YaTOH pe3HHbl no tabs. 6 Haxoaum B=27

j = B/Ap'3 = 2,7/'0,681/3 = 3,07 Kr/(M2.-u-MM BOA. CT.);
Gy = 3,07.0,68 = 2,08 kr/(m2.4).

BoiuucasieM AONOJHHTENbHbIE TemjonotepH Q, mo dopmynae (29):
Q1= 0,24 Gy Fox (fa—tuy) = 0,24-2,08-3 (20+15) = 52,5 kxan/u. O
pejeJisieM CyMMapible TEIVIONOTEPH 4Yepe3 OKHO:

Q= Qo+ Q== 288 + 52,6 = 340,5 kkaa/u.

Pacuer pjs cayuyasa pacnojoxeHHA paboyux Mecr
Ha paccTOssHUH 1 M H GoJee OT OKHA

1. IloBTOopsiem meiictBuA no mm. 1, 2 ¥ 3 BHINOJHEHHOIrO BLIIIE pac-
yeta. [Ipy stoM npuuumaeM R,=0,37 (M?-u-° C)/kKam¥;, To=0,45; BH-
COTY JICHTOYHOIr'O OCTEKJeHHd H=3 M.

2. OnpenensieM KoapoduuueHt OOMYUYEHHOCTH Qy—ox NPH PACHONO-
XKEeHHH pabouHxX MeCT Ha pPacCTOAHHM | M OT OKHa C MNOMOIUBIO TIpa-

¢uka (puc. 1):
Py—ok = 0,84.

3. HaxoauMm JxomycKaemyio TeMmepaTypy Ha BHYTPEHHEH [IOBEPXHQ-
CTH OCTEKJIeHHS 1Mo popMyne (2):

W0



3,5
I'B 110} ¢ 14'— m- —_ g,gﬂc.

[Ipn stoM umeeM Ty < Ty, xon-

4. OnpenensieM tpeGyemoe CONPOTHBJEHHEe Telaonepefaue Ry 1Mo
gopmyae (1):

20 4- 15
I ______:___________0 — 4 2.58.° .
Ry 20 —9.9 , 133 = 0,46 (M2-4.°C)/kkan;

Ry < RS.

5. Bpwucasem no @op™myine (14) CkopocTh HHCHAAAOUlEro NOTOKA
BO34yXa BOJIM3H OKHA:

0,02081/2
4" = 0,46 (20— 7,5)>/12 3%/ ——1—173——-— = 0,44 m/c;

u,, >0,3m/c.

Takum o6pa3oM YCTaHOBJEHO, UTO TpeGOBAHUA CTPOHTENbHBIX H Ca-
HHTAPHLIX HOPM He BLINOJHAIOTCA, T. €.

Ts < Toomr Ro <Ry wm uj >0,3 M.

B srom cayyae HeoOXOAMMO yCTaHAaBJAKBAThb MOJ OKHOM HarpeBa-
TeJbHbIe NPHOGOPHL,

6. OmnpenensieM MOIIHOCTbL HarpeBaTeJbHOro MpuOOpa, B KauecTse
KOTOPOro NpHHHMaeM OETOHHYIO OTONMHTEJIbHYIO HaHenb NauHod 1000 Mm
C NOBEPXHOCTbIO Harpera 0,57 m?,

TemnepaTypa Ha NMOBepXHOCTH NaHend cocrtasiser fp==80" C. Ompe-

JeJisieM KOHBEKTHBHbIE TEIJIONOTEPH HarpeBaTeJbHOro npubopa no ¢op-
Mynae (36):

Q¥ = ay (¢g— £s) Fu = 1,45 (80 — 20)!/% (80 — 20) 0,57 = 191 kkan /u,

HaxonuMm no ¢opmyde (37) KOHBEKTUBHBLIC TEIVIOMOTEPH OKHA TIPH
OTCYTCTBHH HarpepaTeJbHOro mnpubopa:

I(jK == Uy (fB T TB) FOI{ — I :45 (20 - 7,4)1/3 (20 e 7,4)3 — 128 KK&.H/‘-],
o < Qii;

T. €. MOIIHOCTL BhIOpAaHHOTO HarpeBaTeJbHOro Mpubopa mocraTouHa AJd
JOKaJIM3alMH XOJIOAHOrO HUCHAJAoIEero MnoToKa.
7. Haxoaum Ko3adduuueHT OOJYUEeHHOCTH Qu—pp IO TIpaPuram

(puc. 1):
?'{""‘Hp _— 0,07.

8. BhRIYHCASIEM JIONYyCKaeMYI0 TeMIepaTypy Ha BHYTPEHHEH MOBepX-
HOCTH OCTeKJeHUA 1o Qopmyne (34):

3,5 , 0,07
0,84 = 0,84

(23,2—1,3-80) -- 3,1°C.

Ty, ron = 14 —

&7



0. OnpejenasieM CPEAHIOIO TEMIEpaTypy Ha BHYTpeHHEH MOBEPXHO-
CTH OKHa B 30He MNEeHCTBHS TelVIOH rpaBHTAlHOHHOH CTPYH H TEIJIONO-

TepH oxHa. Pacter BHIoJAHgeM Ha IBM.
Ha ocHoBaHMu pacyeTa NOJYYEHBI CAE€AYIOIHE PE3yJ/JIbTAThI:

xg=1,43 m; ¥, =15,8°C; ax = 6,75 xxan/(M2-4.°C);
(tm— Ta)ep = 12,3°C; Q7 = 118,8 xxan/u; Qy = 66,4 kxan/y;
Q¥ =191,5 xkaa/y, 1. e. 191,5 > 118,8 - 66,4.

10. OnpenensieM mo ¢opmynam (48, 49) noausle MmoTepH Tenja B
3oHe JIeHCTBHSA TEIJION M XOJOJAHOH CTPYH:

Qr = i (b — To)epFer + Qn (fa— T,) Fer = 6,70-12,3-1,43 +

+ 4,38 (20— 15,8) - 1,43 = 144,8 kkan/u;
Q, = g (tsa— 7s) (Fox — Fer) = 7,5(20 — 7,4) (3 — 1,43) = 148 xxan/u

11. OnpenensieM NOJIHLIE NOTEPH TelJa Yepe3 OKHO HPH OTCYTCTBUH
HarpesaTeabhoro nputopa no dopmyne (47):

Qox == g (fg— V) Fox = 7,5 (20 — 7,4) 3 = 284 xxan/u.

12. OtonurensHbiit 3pPekT paBeH:

_9+Q 1448+ 148
T Qo 284 o

Takum o6Gpa3oM, ycTpolicTBO HOJ OKHOM HarpeBaTesJbHOro mpubopa
yBeJIHMHBAET TellIONoTepH yepe3 OKHa Ha 3%.

I

INPHJTO)KEHHE 4

PACUET OKHA 3JIAHMUY,
[MTPEJHA3HAYEHHOTO OJISI AKCIIYATAUUHU
[IPY PACYETHOM TEMIIEPATYPE
HAPYSKHOI'O BO3YXA #, = —25° C (MOCKBA)

TpeGyercs onpenedanuThb pasMephl CBETOBBLIX ITIPOEMOB, KOJHYECTBO
C/IOEB QCTEKJEHHSA H BbIGPATE KOHCTPYKUHIO OKHA JJA MHOTO3TAXKHOTO
IPOH3BOACTBEHHOTO 3JAHUA NPH PACHONOXKEHHH pabouHX MECT OT OKHA
Ha paccTosHHH &6 u 2 M.

PaccmarpuBaemMoe nomeuieHde uMeeT pasmep B naane 36X18 M.
B moMelleHHH BHIIOJNHAKTCA 3pUTENbHble paloThl, OTHOCALLHEeCA K V paas-
paRy, corsnacHo ryaBe CHull no npoekTHpoBaHHIO €CTECTBEHHOTO H HC-
KyCCTBEHHOro ocBelienusi. HopMupyemoe snauenue Kosddunnenra ecre-
CTBEHHOH OCBEIEHHOCTH cocTaBiser ey = 1%. TeMmeparypa BHYTpeEH-
Hero Bo3ayxa fg = 20%.

Pacuer nas caydas pacnodoxeHuss paloyux mect
Ha PacCToAHHH 6 M u 6oJgee OT OKHa

1. B kauecTBe nepBoro NpHONHKEHHS NPHHHMaeM 3aNOJIHEHHE CBe-
TOBLIX NPOEMOB ABYXCVIOHHLIMH crekaonakeTamu. [lo TaGa. 4 BuiGupacm
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MUPUHY BO3AYHIHOK MHpocaoRku hg, = 20 Mm. Ilpu atom conporTusie.
HHe TeIJlonepefaye CTekJonaketa cocraBiaseT Ro=0,37 (M2-4-° C)/kkaa.
2. OnpenensieM K03QGHIHEHT CBETONPONYCKAHHS 3aMOJHEHHS

o = 0,842.0,8.0,3 = 0, 45.

3. HaxomuM maomanb CBETOBBHIX NPOEMOB OKOH.II0 METOLY, H3JIO0-
xenHoMy B raase CHull no mpoeKTHPOBaHHIO €CTECTBEHHOIO H HCKYC-
cTBeHHOro ocseuleHusi. Heobxoaumas nyomanb CBETOBHIX IIPOEMOB CO-
crasasier 129,6 m2. IlpuHuMaeM JIEHTOUHOE OCTEKJEHHE CBETOBLIX NPO-
eMOB C BhICOTOH NpoeMa 3,6 M.

4, OnpepensieM no puc. 1 Ko3Q@dHUHEHT OOJYYEHHOCTH IPH pacno-
JOXKEHHH pab0uyMX MECT Ha PacCTOAHHH 6 M OT OKHa:

Py—~ox = 0:286-
5. BruiumenseM AoNnyckaeMylo TeMNepaTypy Ha BHYTPEHHeEH IOBepXx-
HOCTH OKHa No ¢opmyae (2):
3,5
0,286

6. OnpemensieM TpebyeMOe 3HAUE€HHE CONPOTHBJEHHS TENJIONEpEaa-
ye no ¢opmynae (1):
20 4- 25

A 2 0.133 = 2.q.° _
Ry 20— 1.8 0,133 = 0,33 (M2-9.°C)/xkan

= [,8°C.

Ta.on = 14 —

7. Haxoaum cpejpnee 3naueHHUe CONPOTHBJIEHHS TeNMJolNepejaye OKHA
no ébopmyae (5):
ﬁg — ﬁn +TQB.H + 01614;

— I
a) Rp= ———;

iy ’

dx -+ a,
ax = 1,45 (20 — 1,)!/3;
20 4+ 25

Q0 e —— 22 __ 3 8oC:
Us 75037 o8¢

o = 1,45 (20— 3,8)" = 3,61 xxan/(m2-4.°C);

273 4+ 20 \4 ( 273 43,8 \4
_ [( 100 )_' 100 )]
=43 ——-_r

20— 3,8
== 3,98 kkan/(m2.4.°C);

1

R — ————eme— o ) 2.y.° :
Ry 361 +3.98 , 132 (M2.4.°C)/kkan;

— [
0) Rgn=—"T"""T"3

~K g |
aﬂ[l + aﬂﬂ
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L

T 0,25
— t—ty \
GX 0,41 (__1____2_) .

hp.n

[(273 % (273+£‘{4
- [00 )"‘ 100 ”

B.Il =4’3 ~— —_—
11— 19

J

— I — lu

= tg— —2—P (R, + Ry) = 20 — 2212 0,132 4 0,00715) =

Ry 0,37
= 3, 1°C;
to— 1 — — —
~—2 2 (Ry + Ry + Ron) =
Ry

;;:‘_‘tﬂ_

45
== 20 — —'“g%- (0,132 4+ 0,00715 + 0,16) = — 16,4°C;
s

_ 3,1 1 16.4
K 0,41 —
* ( 0,015

[( 273 4+ 3,1 \4 (273—-16,4 )4
-, 100 ) o 100 ]

a, =4,j—————-—-- =
B 3,1 + 16,4

= 3,25 kxan/(m2-u.°C);

0,25
) = 2,46 kkan/(M2.4.°C);

J1

Ry=0,132 40,175 + 0,0643 = 0,371 (M2.4.°C)/kxan.

PesynbTaThl pacyeTa MOKaswBaoT, 410 Ry > RpP u T > Ta.ons

A pacdeTa AQCTATOUHO OAHOrO NPHOMHIKEHHS.
8. BrluncnsieM CKOPOCTH HHCNAAAIOHiEro MNOTOKAa BO3Ayxa BOJIH3H
OKHa o ¢opmydse (14):

ut’ = 0,46 (20 — 3,8)°/1* 3,

[Tpu sToM Bmmoaxsercs yciaosue M. 3.9 47, << 0,3 Mm/c.

BribpaeM OKHO ¢ OCTCKJeHHeM MABYXCJAOHHBLIMH CTEKJIONaKeTaMH,
HMEIOIMMH IUHPHHY BO3AYIHHOH MPOCAOHKH Ag .u= 18 MM.

9. Pacuer TeMllepaTypHLIX IoJeH:

a) onpejesseM TePMHUECKOe CONPOTHUBJEHHE OTACJBHBIX CJIOEB

OCTexkJeHHs no dropmyae (12):
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6) B KayecTBe HePBOro NPHOJIHIKeHUS MPHHHMAEM:
Ry = 0,133 (M2-9-°C)/xKan; Ry = 0,05 (M2-4.°C)/xxan

n Ryp =0,18 (M2.u.°C)/kxan u ompemeaseM R

Ro—- B+R1+R2+RBH+RH-—0 133 4+ 0,011 40,18 4
+ 0,050 =0,374 (M2-u.°C)/kkan;

B) onpejensieM CpeAHee 3HAUGHHEe TeMNEpPATyp Ha pas3jHYHLIX MO-
BEPXHOCTAX OCTEKJeHHA no ¢opmynaaMm (13):

tB'-_tH — 20+25

Ty = fy— —— B R 90 — —— 0,133 = 4°C;
T = fp z Ry =20 0,374 33 =4
— tg— Iy 20 4- 25
= fpy e ————— = 20 — —— (0,133 ,0057) =
t=tlx Ro (RB+R1) 20 0,374 ( 33+ 0 )
= 3,2°C;
5=t3““%lfﬁn+ﬁl+ﬁﬂ.n):20“
Ro
20 4 25
— — (0,1 0,0057 + 0,18) = — 18,4°C;
0,374 (0,133 40,0057 + 0, 18)
T_H=tﬂ""'" B: - (E"l‘?ﬁl +7‘?B.n)=
Ry
20 4 25
= 20 — ——— (0,1 , 011 , 18) = — 19°C;
20 — =72 (0,133 40,011 +0,18) 9°C

I') pasfuBaeM CPEAHIOID 30HY OCTEeKJEHHUS Ha 4 CeYeHHus
x1 = 100 MM; x92=1000 mM; x3= 3000 mMM; x4 =3500 mm;

J) onpenenaseM TeMIepaTypbl B AApPe BO3AYIINHOH NPOCTOHKH HJN
VKa3aHHbIX Ce4YeHHH:

0 X
100 — ¢ (4 — to) [0,83—-0,6 (—f}-)]=
0,1
=3,2— (3,2 + 18,4) [0,83 0 6( )]= — 14,3°C;
z}30°=3,2_(3,2+13,4)[ 83 — 0 6( )]
o524 180 [o.m—0.6(-)| = s

390 = 3,2 — (3,2 + 18, 4)[0 83— 0 6( )]*.—_-;-2,2**(:;
4]



X, MM
il
84q
7y,
70
60 L] ITERNEE .
!
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30 BERS 1 ' |
\ |. Ca
=
20 H1¥ Ty i H41 Ce .
0 AT T T .
] | i 0
=24 -18 —12 -8 0 6 12 t°C
Ha

H pacClpPCACHCHHE TeMaepaTtyp

Puc. 8 MHM3otepmuueckoe TteMieparypHoe nosae (a)
PA3JIMYHBIX IIOBEPXHOCTSX OCTEKJEHHA H JAepPeBAHHOro mnepemiera (6)



e) onpeaeaseM JIOKaJbHbie KO3DDULHEHTH TeNJAOOTAAYH KOHBEK-
LLHEH:

npu x == 100 Mm:
af = 1,3(t;— tm)"3/x%1 =1,3(3,2 + 14,3)%/0,101 =
= 4,28 kkan/(m2-4.°C);
af =1,3(t; — tm)"3(H — x) = 1,3(3,2 + 14,3)%%/3,50! =
= 2,99 kkan/(m2.4.°C);

npy x = 1000 mm:

a¥ =1,3(8,2 + 11,3)%3/1% = 3,17 xxan/(m2-u.°C);

as, = 1,3(3,2 + 11 ,,3)0"'3’/2,.601'I = 2,88 kkan/(M2.4.°C);
npu x = 3000 mm:
0o =1,3(3,2 +3,9)%3/3%! = 2,8 kxan/(m2.4.°C);

af . =1,3(3,2 +3,9)3/0,6%! = 2,63 xkan/(mM2-4.°C);
npu x = 3500 mm:
af . =1,3(3 242,2)>%/3,5%! = 2,02 xkan/(m2-1.°C);

agﬂ.ﬂ — 1r3(3#2 + 212)0’3/(): 10’1 == 2:91 KKaJI/(MQ"I- °C);

X) onpeaenseM JOKaJdbHble KO3QO(HIHEHTH TENJOOTAAUYM H3Jyue-

HUEM:
( 273 4- ¢4 )4 273 4- £ 4]
[ 00 / \ 100 )

a’ilﬂ.n — 4,3 T_ ==

( 273 4- 3,2 )4 (273-——18,4 4
[ 100 o 107 )]

= 4,3
3,2 4 18,4

=3, kxaa/(m2-4.-°C);

3} HaxOAuUM JOKaJbHbBlE TEPMHYECKHE CONPOTHBJIECHUS — Ry, IO
¢popmyse (19):
ty— 19

R100= __ ——— . —————————————————
8.1 ol L (t1—tm) + ab,  (Em— 1) + al L (f1 + £2)

3,2 + 18,4
4.28 (3,2 + 14,3) + 2,99 ( — 14,3 -+ 18,4) 4+ 3, 1(3,2 + 18,4)

== 0,141 (m2.4.°C)/xxan;

T— g
Ayep— ——
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RO 3:2+184 -
"1T3,17 (3,2 + 118) + 288 (— 11,3 + 18,4) + 3,1(3,2 + 18,4)

= 0,161 (M2.4.°C)/xxaun,

3,2 4 18,4 o
2,8(3,2 + 3,9) + 2,63( — 36,9 + 18,4) 4 3,1(3,2 4- 18,4)

= 0,172 (m2.4.°C)/¥kan,

o 324184
B.} 2,02(3’2 -}- 2’2) -+ 2,91( -— 2,2 -+ 18,4) -+- 3, 1(312 + 18 ,4) =

=0,173 (M2-4.°C)/xkKkan;

3000
RB n

H) omnpejenseM 3HaueHHe XK03(p(PHLUEHTOB KOHBEKTHBHOH H JIYYH-
CTOH TEMJIOOTAAYH M TepMHYEeCKOe COIIPOTHBJEHHE Y BHYTPEeHHeH NnoBepx-
HOCTH OCTeKJIeHHsl 1o ¢opmydae (7):

ax = 1,45 (ts — T5)% = 1,47 (20 — 4)1/% = 3,7 xxan/(mM2.u.°C);

( 273 4 20 )4 (273+4 4
[ 100 100 )]

= 4,1 kxan/(m2-4.°C);

K) BBLIUHC/IsieM JIOKaJibHbiE 3HAUYEHHA CONPOTHBJEHHA TENJoNepesaue
no ¢opmyne (18):

Réw: Ry + Ryn + 2R 4 Ry = 0,128 + 0,141 4- 2.0,0057 + 0,05] =
= 0,33 (M2.4.°C)/xkan;
R0 — 0,128 + 0,161 + 0,011 + 0,05 =0,35 (M2-u.°C)/KKan;

R3%0 — 0,128 40,172 40,011 + 0,05 = 0,361 (M2.4.°C)/xxan;
R3% — 0,128 + 0,173 40,011 4+ 0,05 = 0,362 (M2.3.°C)/KKau;

HaxoauM HOBBIE YTOYHEHHbIE 3HAYEHHSA Ty Ty, L1 ¥ f3, KOTOPBHIE Ja-
Hol B Tabua. 12.

IToBTOpHBIH pacyer He IIPOH3BOAHM, TaK KaK NPHHATbHIE B NEPBOM
NpuOMHKEHHH  3HAYEHHUS g = 0,133 (M2-u-°C)/kkann M Ry =
= 0,18 (M2%-u-°C)/kkas OTNHYAIOTCA OT BTOPOro nNpubavKeHus He 60-
Jee yeM Ha 15%:;

M) TeMnepaTypHbie NOJAA NepernyeTros KPaeBbIX 30H CTERJECHUSA, yua-
CTKOB NpHMBIKAaHHA K MepemjietaM pacCcyHTaHsl Ha DBM H nokasanml
Ha puc. 8.

10. PaeyeT motepr TemIa uepe3 OKHO:

a) omnpexaenseM OCHOBHule MoTepH Temna g, BBIYHCJAHB NpeABapy-
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Ta6auma 12

Temneparypa, °C

X, MM l ‘ ‘
Th [, fe Ty

( | r |
100 | 2.5 1,7 —17,5 —18.,4
1000 3,5 2,8 —18 18,7
3000 4 3,3 —18,2 —18,8
3500 4,1 | 3,3 l —18,2 —18,9

l

TeJbHO IIpUBEJCHHOE CONPOTHBJCHHE Teljonepenaue OKHA Mo (opMy-
ae (25).

- K e

H3X0,H.HM Fcp, Fh'p, Fnep, Tﬂp Ty P

FEp=0 04.2 = 0,08 M2

—=(,02.2 = 0,04 M2;

10 pHC. 8:

e

F' _=0,015.2=0,03 m2;

nep

TP =1,3°C n ©"?=2,5°C, 1,"°P=13°C.

OnpenensieM cpeiHee 3HaueHHE CONPOTHBJIEHHS Temjonepejaave Kpae-
BBIX 30H OCTEKJEHHS M MNepemsera

1) fn— 1 20 - 25
Kp —— B H . ———————————————— e 32 2.4. GC -
K s (fn— Ty ) 7,5(20—1,3) 0,32 (m2-4-°C)/xkan;
oy tg— ¢ 20 + 25
Rue'p_ B H, = ————— — (0,344 (M2.4.°C {
ap(lp— .EBIIEp) 7,5 (20 — 2;5) 344 (m2-u )/KKAT
g {n— Ly 20 +25
nep — g == - et e 0 6 9 GC
% Gp(fe— Ty V) 7,5 (20 — 13) 86 (m2-4-°C)/Kkkau.

HaxoauMm npuBeAeHHOE CONPOTHUBJEHHE Temaolepenaue OKHa E’g’ 1o
popmyne (27):
3,45 40,08 + 0,07

— B
Ko 3,45 N 0,08 N 0,04 N 0,03
0,371 0,32 0,344 0,86

= 0,374 (M2.4.°C)/kkan.

BrruncisieM OCHOBHBIE TEIJIONOTEPH 4epe3 OKHO Mo ¢opmyne (24):

Qo = ({p — fn)“*'—-

(20 + 25) = 434,4 KkKan/u;

R"p 0,374



6) onpenenseM HofioNHHTeNbHBle HOTepH Temsa Ha HarpeBatue Ha-
PYXKHOrG BO3AyXa, nocrynamouiero npd UuduabTpaludy depe3 OKHO.

HaxoauM KosnnuecTBO Bo3jayxa (o, MOCTYNAIOLIEro B MOMELIEHHUC Ye-
pe3 okHo, no dopmyne (30):

[To dopmyaam (32) u (31) onpemensem:

353
Ap = ’ - ’ . H 2 = ! ' o
p = 0,55L (Yx — Ys) + 0,03y,02 = 0,55-6 [( 273 — 25 )

333 353
—_— = B 4,1 = 1,44 . CT.;
( 373 = 90 )]-{-0 03( 273__25)4 44 MM BOH&. CT

j=B/Ap'® =3,6/1,44/3 = 3,18 kr/(M2.-4.MM BOZ. CT.)

s OKOH ¢ JepeBAHHLIMH INepenJieTaMH M C YIIOTHEHHEM H3 IIe-
HONOJMIMYypeTana 1o taba. 5 Haxonum B=3,6;

Go=3,18-1,44 = 4,58 Kr/(M2-u).

Broiuncasem jponosHuTenabHbie TensonorepH Q; no dopmyne (29):
Qy = 0,24GoF o (f5 — tu) = 0,24-4,58.3,6 (24 4 25) = 178 kxan/u.

BoruncaseM cyMMapHbe TeNJIONOTEPH Yepe3 OKHO mo ¢gopmyse (23):
Q=Qp+ Q,=434,4 4+ 178 — 612,4 xxan/uy.

Pacuer ana cayyas pacnoJiOXeHHs paGovyHX MecCT
Ha PACCTOAHHMH 2 M U §oJiee OT OKHA

l. llosTopsiem pmefictBus mo nn. 1, 2 W,3 BHINOJHEHHOrQ BHILIE pac-
yera. Ilpn 3stomM npuHumaem Ro=0,37 (M2-u-°C)/kkana, 1o=0,45, BHI-
COTY JIEHTOYHOTO OCTEKJeHHS CBETOBLIX HNpoeMoB H=3,0 M.

2. HaxoauM no rpaduxky (puc. 1) xosg¢uuuenT o0OJyUeHHOCTH
@ y—ck [IPH pacnojioXeHuu pabQOUHX MeeT Ha PACCTOAHHH 2 M OT OKHA.

Py—ok — 0166-

3. OnpenensieM poenyckaeMyio TeMOepaTypy Ha BHYTPEHHeH NOBepX-
HOCTH OKHa 1O opMmyae (2):

3,90
1:5 H0ﬂ=14_—-_= ,7DC-

0,66

4., Haxoanm tpebGyemoe CONPOTHBJEHHE TelJolepeAale:

0+ 25
Ry == _,‘i(}j___é?_ 0,133 = 0,53 (M2-4- °C)/KKan.

5. OnpenensieM CKOPOCTb HHUCHAjaloliero NOTOKA BO3ZyXa mo ¢op-
MyJse (14):

. , 0,0208'/2
ut’ — 0,46 (20 — 3,8)°/'4.3,6%2. —iz— =04 m/c.
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TakaM o6pa3oM, HMeeM:  Tp < Tpgons RO <JR5, uSr > 0,3 M/c.

B 3ToM cayyae HeOOXOAMMO YCTPOHCTBO MOJX OKHAMH HOIOJHHTEJIBHLIX
HarpeBaTeJbHBIX NPHOOPOB.

6. OmpenensieM MOUIHOCTh HarpeBaTtebHOro Ipubopa. Bribupaem B
KauecTBe HarpeBaTeJbHBIX NPHOOPOB OeTOHHLIE OTONMTEJMbHLIE NMAHEJH C
NOBEPXHOCTbIO HarpeBa Fy = 0,07 m2 JInuna naHean cocramjser
1000 MM. TeMmepaTypy Ha NOBEePXHOCTH NaHeau npuHuMaeM fo=110° C.
Briunc/asieM KOHBEKTHBHBIE TEHJIONOTEPH HarpemBaresbHOro npubopa:

Q¥ = o (fp — £a) Fu = 1,45 (110 — 20)"/3%(110 — 20) 0,57 =
= 328,4 xkan/u.

HaxopnM KOHBEKTHBHBIE TEIJIONOTEpH 4Yepe3 OKHO IIPH OTCYTCTBHH
HarpeBaTeJbHLIX NpHOOpOB nMo ¢opMyae (37):

K = ax (ta— V) Fox = 1,45 (20 — 3,8)/% (20 — 3,8) 3,6 =
= 214 KKan/d.

lpun stoM Bhinoausercss ycaoBue Q5. << Q, T. €. MOILHOCTb Ha-

rpeBaTeqbHOrO Inpubopa AOCTATOYHA AJS JOKadaH3ailUH XOJ0AHOI'O HH-
Crajaloliero MnoToKa.

7. Ilo HomorpaMMe Ha puc. 1 onpegensieMm ko3¢duuueHtT obaydeH-
HOCTH QPgq—pp §

ch—-—np —_— 0,08.

8. BoluncaseM AONYCKaeMyl0 TeMIepaTypy Ha BHYTpPeHHeH IOBepX-
HOCTH OCTeKJieHHA 1o dopmyne (34):

3,0 Py—np 3,0
Ty oy = 14— ———— - — 23,2—1,3(y) = 4 — — 4-
> Yy—ox Py—ox ( 0) 0,66
0,0%_ (23,2 1,3-110 2,8°C
+ 0,66 g~ 7 1 )"— Y .

Boimosinsiem na 9BM TensioTeXHHueCKH# pacueT WM oOlpefensieM
CPeZHIOK TEeMIIepaTypy Ha BHYTPEHHEH NOBEPXHOCTH OKHAa B 30He AeH-
CTBHS TCIJIOH TPABUTALMOHHOH CTPYH, a TaKxKe TEIJIONOTEePH H OTOIH-
TeJbHLIH 3Pdekt. B pesyabrarte OATH NPUOJHKEHHH HaXOIHM, YTO Me-
CTO BCTpeuyd TeIJIOH W XOJOJHOH CTPYH HAXOJAHUTCA Ha pPaCCTOAHUH

x,= 1,85 M, cpeanss TeMIepaTypa Ha BHYTPEHHCH INOBEPXHOCTH OKHA
B 30He AcHCTBHA TeloH cTpyH ¢, = 16,1°C, a B 30He XOJOZHOTO HH-

cnagawmouero noroka Ty = 3,8° C. CaepoBaresbHO, T, => Ty.gon. KOB-

BEKTHBHLIE TENJIONOTEPHU B 30HE ACHCTBHA TEIJIOR CTPYH COCTABJAIOT
Q 1= 205,4 KkaJa/4, a B 30He¢ XOJIOLHOTO HHCNAjaloOllero IOTOKa —

Qx = 1029 kkanfu. Takum obpasom, Q; > 9, + 0 1. e 3284 >

= (205,4+102,9).

12. OmnpegnensieM noJsHble (KOHBEKTHBHHIE M JIYYHCTHIE) TEMJIONOTE-
PH OKHa OT AEHCTBHA TEIVIOH H XOJIOOHOH CTPYH H COIOCTABJISIEM HX C
TEIVIONIOTePSIMH OKHaA 0e3 yCTpOHCTBa HarpeBaTeJbHOro npubopa:

Qi = tp (fp —Tp) Fox = 7;5(20— 3,8)3,6 = 436 KKaJ /4,
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Qx == aﬂ(tﬂ_Tn)(Fm{_‘ F'r) =7,5(20-—3,8)(3,5——- 1,83) =

== 212 kkana/u;

Qr ==ty (fm — Tp)epFer + G (g — T)Fer =7,3-15,2.1,85 +
4,39 (20 — 25,1)1,85 = 226,5 kxan/u.

Ortonutenbunii 3¢pdekr Iy paben:

226,59 + 212
Bum il _ZOOH2

Qo 436

TensionoTepH OKHa NpPH YCTaHOBKE MOIOMHHTENbHBLIX HarpeBaTelb-
HeiX NPpHOOPOB yBeJHUHUBAIOTCS Ha 19.

ITPHJ/IO)KEHHE o
TEIIVIOTEXHHMYECKHNHW PACYET 3EHUTHOI'O ®OHAPH

TpebGyercss nmpoBepUTL BO3MOXKHOCTb 0O0pa3soBaHMS KOHJAEHcAaTa IIPH
3UMHHX YCJHOBHAX 3KCIJIYyaTallHH Ha BHYTPeHHEH MOBCPXHOCTH 3E€HHTHO-
ro (oHapsi, YCTAHOBJEHHOrQ0 B IOKPLITHH IIPOU3BOACTBEHHOrO 3JaHHS,
pacnojioxkeHHoro B MockBe, H IipH HEOOXOAHMMOCTH MNpEeNyCMOTPETb Me-
Pel AJs1 YCTpaHeHHA KOHJeHcaTa. PasMep c¢BetoBoro mnpoeMma ¢oHaps
12X 1,4 M. Ceetomponyckampuee 3anoJHeHHe BLINOJHEHO U3 JBYXCJOH-
HOrO CTekJollakera. Bricora noMemenus L=6 M; rpagueHT NOBHIHIE-
HUSl TeMIepaTyphl N0 Bhicore Nomewenusa Al = 0,5° C/m., OTHOCHTENDb-
Hasl BJIaXXKHOCTh BHYTPEHHEro BO3JyXa B IOMelleHHH ¢p = 50%, TeM-
nepatrypa B pabouelt 30He noMmemienusa Iz = 18°C, temnonepegaua Y
BHYTpPEHHEH IIOBEPXHOCTH OCTeKJeHHS oy — 8,5 Kxaaf(m?;u-°C).

CoraacHo raaBe II-A.6-72 CH=uIl «CrtpoutenbHasi KAUMATOJIOTHA H
reopu3HKa», cpeHdass TeMIepaTypa HauboJiee XOJOAHOH NSTHAHEBKH AJS
MockBut cocraBasier {,= —25°C. ITlo ¢dopmysne (52) ompezne/aeM TeM-
nepatypy B NOAPOHAPHOM MPOCTPaHCTBE:

t[](b —— 18 + 0,5(6"’"" 2) —_— QOGC-

[To dopmyne (17) ompemensieM TeMneparypy Ha BHYTpPEHHeH [iO-

BEPXHOCTH OCTEKJICHHS 3eHHTHOro ¢oHaps. Ilpu sToM 3Hauenne Ry =
= 0,34 (M2-4-° C)/kKKan npuHuMaem no TH6a. 10.

gt HAD | s
Ts = fng asRo 2 8,5:0,8¢4

Hna £t = 18°C un @z =50% no taba. 8 onpenessdeM TeMnepary-
Py TOUKH pOChl, KOoTOpas cocrasnaseTr tTp = 7,4° C.

TeMmnepatypa Ha BHYTPEHHEH MHOBEPXHOCTH 3€HHTHOro (oHAPA HH-
e TOYKH pOCHl, UTO YKa3biBaeT Ha BO3MOXKHOCTh 00Opa30BaHHsl Ha HeH
KoHgeHcarta. s ero ycrpaHeHus HeoO0XOAUMO YCTPOHCTBO IOIOJIHH-
TeJbHOro o6orpeBa NOA(POHAPHOTO NPOCTPAHCTBA, KOTOPLIA BHLIMOJIHSET-
c ¢ MOMOLUBIO TPYOYaThIX Harpesareseil, pasMelllaeMblX MO HHXHEMY
IepHMETPY ONOPHOrO KOHTYpa ¢oHapA.

O6was piauHa HarpeBatenedt cocraBiasier 5 M. Ilo rpaduky (puc.6)
g @ = 50% u Iy = —25°C omnpenenseM HONOJHHTENbHHIH pacxon
tenja Ha 1 M2 CBeTOBOro Epoema
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g xon = 380 Kkana/(mM2.9),

[le ¢opmyne (56) HaXORHM JHONOJHHTEABHHA Pacxol TeAna Ha
CLHH (DOHapb
Q-!’Iﬂﬂ = 380. 1 2¢1,4 = 638 KKHJII‘L

Ilo dopmyne (59) ompenpeasem temneparypy B noa¢dhOHapHOM Npo-
CTPaHCTBE

tug = 18 + 0,5 (6 — 2) + 0,33 )/ 380 = 26,5°C.

[MpunaMaeM Temnepatypy Harpesatesesr 80°C n no dopmynax (36)
B (60) onpenenseM KOIPPHUHEHTH TENJAOOTAAYH KOHBEKIHeH H H3IY-

HEHHEM:
oy = 1,45 (80 — 18)Y/3 = 5,7 xkan/(M2-u.°C);

[( 273 +- 80 )4 ( 273 + 18 )4]
— _ 0 o
= 4,3 _____}___Q___________I_PO_ - = 5,4 kxanf(M2.y.°C),

$x= 30 — 18

Ilnomanpe TensooTRAalOUleH MOBEPXHOCTH HarpeBaTteneil onpeaesieM
no popmyiae (67):

Sg= _———.—-638—__._....._._...= 1,07 M2,

(3,7 4 9,4) (80 — 26,5)

TpeGyeMuifi ZHaMeTp HarpeBatejiell onpepeasieM no ¢opmyae (58):

1,07
dpg== e = 6,7 .
0 3 14.5 0,067 M =6,7 cM

[IppHuMaem aaMmetp TpyOuartwix HarpeBateseRf do=7 CM.
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