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BBEJAEHHUE

B coBpeMeHHBIX 3IaHUAX CBeTONpO3pa4yHble OrpaxcJAeHHsl OKa3blBa-
IOT CYHIECTBEHHOE BJHSIHME HA (OpMHUPOBaHHE MHKPOKJIHMATAa IOMelile-
nui. IloaToMy npuH uX pacuete HeoOXOOMMO HCXOAHTbL H3 CaHHTapHO-
rHrHeHUYecKHX TpeOoBaHui, npeABABAAECMBIX K MUKPOKJIUMATY IOMeEIe-
HUH ¥ KOHCTPYKILUSIM,

CoBepuieHcTBOBaHHe H pa3pafoTKa HOBHIX METOAOB pacieTa CBeTo-
NPO3pavyHKIX KOHCTPYKLMH HMeT 60JblIoe HAapOJAHOXO3AHCTBEHHOE 3Ha-
yeHue, TaK KaK TenJonoTepd uepe3 oKHA H (PoHAPH B HEKOTOPHX Cay-
yasgx gocturaior 80% obwux Tenjonorepb 34aHHH, a HX CPOK CAYMKOH
3HAYUTEJIbHO MEHblIe CPOKa CAYXObl 31aHus B LEJIOM.

3afaua PexomMenpanuii — jgath MeTOAbl pacueTa H BBIOOpa CBETO-
MpO3paydblXx KOHCTPYKUHUH, ¢ TeM uToOb! ¢ HAHMMEHbIIUMU SHepreTHUe-
CKHMHM H MaTepHaJbHBIMH 3aTpaTaMu o0ecnedvTb 3afaHHBLIH MUKPOKAUMAT
B pafouell 30He NMOMELIEHHUS.

Pexkomennauunn paspaboraunt HUUCP Toccerpos CCCP (n-p Texu.
Hayk B. A. dpo3nos, kauauaath Texn. Hayk B. K. Casun, I'. Il. Bon-
Aapenko, wHX. B, H. [dBopuos, npn yuactuu unuxenepos A. U. [Hemn-
Ha, — pas3a. 6 u H. C, JaBuxosoit — pasn. 3).

3ameuaHHsl N npeAJoXeHHs npocb6a HanpasAsTb no aapecy: Mo-
cKkBa, JlokomoTuBHHA mp., 21.



1. OBIIHKE NOJIOKEHHUSA

1.1. Hactosamue PexkoMeHIanuu pacnpoCTPaHAIOTCS Ha IPOEKTHPO-
BaHHWE OKOH H 3eHHTHBIX (OHApeH BHOBb CTPOSILUHXCHA U PEKOHCTPYHpYe-

MBIX 3[aHHH.
1.2. Marepuaant PexoMeHpanui no3BOJISIOT NPH NPOEKTHPOBAHUU

ONpefeasiTh ONTHMAaJbHble Pa3Mephl CBETOBbIX NPOEeMOB OKOH H (boHa-
pell C Y4eTOM HX CBETO- U TeNMJOTeXHHYECKMX XapaKTEePUCTHK, MapaMerT-

DOB 3BYKOH3OJAUHH W 3KOHOMHUECKHX NOKa3aTeseH.

1.3. BuGop cpeTonpo3payHHx orpaxieHHi cjaelyeT MPOM3BOIAHTH C
yyerom obecneueHusi TpeOOBaHHA CAHMTAPHO-TUTHEHMYECKHX, CBETOTEX-
HHYECKHX, TelNJOTeXHHUECKHX, aKyCTHYECKHX H NMDPOYHOCTHBIX HODM, 3KO-

HOMHYHOCTH.H AOJArOBEYHOCTH.

1.4. TIpn npoeKTHPOBAHUU OKOH M (¢OHApeH cJaeAyeT PYKOBOACTBO-
BaTbcs raaBamMu CHull no npoekTHpoBanHIO NPOH3BOACTBEHHLIX H BCIO-
MOTaTeJbHbIX 34aHHA NPOMBILIVIEHHBIX MpeANpUATHHA, 0O6IIEeCTBEHHBIX, XH-
JBIX 3MAaHKHH, 3MaHUi ynpaBJaeHHH, a TaxkxXe ykasaHuamu raas CHull
10 CTPOMTEJIbHOH TEeNJIOTEXHUKE, eCTeCTBEeHHOMY H HMCKYCCTBEHHOMY OCBe-
IIeHHIO0, OTOIJVIEHHIO, BEHTHJSIMY ¥ KOHAHIHOHHPOBAHHIO BO3AYXa,
CTPOUTEJNbHON KJAMMAaTOJIOMMHM H reodH3uKe, 3alluTe OT ULIyMa M yKasa-

HUSIMH HacTosiiux PexoMmeHnaauu.
1.5. CBeTonpo3spaunbie OrpaxkAeHUs JOJKHEL:

ob6ecneynBaTh HOpPMHUpYeMOe 3HaueHHe K02D(DHUIUEHTA eCcTeCTBEHHOM

ocBettiennocTH (KEQO) B noMemenuu;
OTFpAHUYUBATL HHOMUIALTPALUIO HAPYKHOI0O BO3JyXa B MNOMeLleHHe

H crnocoOcTBoBaTh ofecneueHul0 HOPMHPYEMOro 3HAYEHUS TeMNepaTyphl,
BJAXHOCTH H CKOPOCTH JABHIKEHHSI BO3JyXa B NOMEIIEHHH;

O6bITb YIOOHEIMH U Oe30MacHbIMH B SKCHJIYaTallyH,;

3alllHIaTb TOMEIEHH OT BpeaHOro AeHCTBHA COJHEYHOH pajaua-
IHH;

obecnieunBaTh XYJOMXXECTBEHHYIO BLIPA3HUTEJbHOCTE HHTEPbEPOB:

ObITh 3KOHOMHYECKH 3(PPeKTHBHLIMY;
UMETb JN0JroBeyHocTb He meHee 20 Jer.

1.6. Ilpn npoexktupoBahHun OKOH W (oOHapeH 3a pacueTHYIO 3UMHIOWO
TeMNEepaTypy HAPYKHOrO BO3JAyXa cAeAyeT NPHHUMATh:

CPEeJdHIOI0 TeMIepaTypy HauboJee XOJIOAHOH NATHAHEBKH MpPHU oOnpe-
AeJieHUH MaKCHMaJIbHHBIX TelJIONOTePb M pacyeTe TeMIEpaTYpPHBIX MoJiel

CBeTONPO3pauHbIX OrpaxIacHuH;
CPeAHIOI0 TeMNepaTypy AJA XOJOAHOrO INepHoxa IpH ONpeacTeHHH

TENAONOTEPb 32 OTONMHTEJbHBI NMePHOL.
1.7. Ilpn npoexkTnpoBaHuM OKOH U ¢oHapel MOMKHBI NpeaycMaTpH-

BATbCA BO3MOXHOCTH HX HHIAYCTPHAJBHOTO H3roTOBJICHHSA, }'I[OﬁCTBa
I[IPON3BOACTBA paﬁo'r NpH MOHTAXKE, OYHCTKEC OCTEeKJ/IEeHHA H 3aMeHe CTe-

KOJI, OKpacKe rmepemjieToB M YyxoJe 3a npubopaMH OTKPHBaHHUA.

2. KOHCTPYKUHUHU CBETONNPO3PAYHbBIX OIrPAKXAEHHA
U TPEBOBAHHA, NPENADABJSEMBIE K HUM
U BHYTPEHHEMY MUKPOKJHUMATY NMOMEILLEHHUHA

2.1. KOHCTpYKUMH OKOH NOAPa3lesIAIOTCA Ha nepernjeTHhle H Oec-
nepemnsieTHhle. K nepenjieTHHIM OTHOCATCS OKHa C JEPEeBSHHBIMH, CTalb-
HbIMY, aJIOMHHHEBBIMM H KOMOHHHDOBAHHBIMH (HepeBOAJIOMHHHEBRIMH,
METaJJIONJaCTMACCOBLIMH) TMepelvieTaMi, OCTeKJeHHbie JIMCTOBEIM CTeK-
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JIOM WJH cTekjaomnakeramu. K OecnepensieTHbIM OTHOCATCA OKHA H3 IpPO-
GHIABHOTO CTEKJA H NMYCTOTENbIX CTEKAAHHLIX OJIOKOB.
B 3aBHCHMOCTH OT Ha3HadeHusl 3JaHHH, apXHTEKTYDPHO-TJIAaHHPCGBOY-

HIAX, OOBEMHO-NPOCTPAHCTBEHHBIX W KOHCTPYKTHBHHMX pelIEHUH OKHA
MOTYT 3aMOJIHATh OTAeJbHbIE HJM JIEHTOYWbE CBETOBble MpOEMbl B CTe-
HaX, a Take H3roTaBJuBaTbCs B BHJAe OOMbIIUX OCTEKJEHHbIX IOBEpPX-
HOCTEH — BHTpPaxen.

2.2. Eausas HOMeHKJaTypa OKOH JJIig BCAX BHAOB 31aHuil (npuJi. 1)
npeAycMaTpuBaeT chaeAylollHe pHAAH KOOPAHHAIHOHHO-MOAYJbLHHX pas-
MepOB, M:

IJIT OKOH C JepPeBAHHHIMHU NepemeTaMHu:

no wupune — 0,6; 0,75; 0,9; 1,2; 1,35; 1,5; 1,8; 2,1;

no Beicore — 0,9; 1,2; 1,35; 1,5; 1,8; 2,1,

OkHa ¢ KOOpPJAHHAUMOHHO-MOAYJbHBLIMH pasmepaMu no mmupune 0,6
u 0,75 M npenycMOTpeHh B KauecTBe AOOOPHHIX TIPH 32MOJHEHHH OKOH-
HbIX TNPOEMOB B cOYeTaHUH ¢ OANKOHHHIMH JABEPAMH B XHJHX 3JAaHHUSAX,
c pa3mepam# 1,30 M — ANA 3aNOJHEHHS OKOHHBIX NMPOEMOB B KHUJBIX
n ofbmecTBeHHBIX 3ZaHHAX, a C pasMepamMd 2,7 M — IAAd 3aN0JHEHUS

OKOHHHIX NpOoeMOB B8 OOIECTBEHHHNX 31AHHUAX;

AJS OKOH CO CT2JibHLIMHY NEpenjeTaMu:

no wupre — 1,8; 2,4; 3; 4.8; 6;

no Bucote — 0,6; 1,2; 1,8; 2.4.

HOag aganuil co creHamMy, M3 NaHeNedl THNA «C3HABHY» TNPHHSATH
OKHAa ¢ pa3MepaMu no wipuHe 2 M u Bhicote — 0,6; 1,2; 1,8 u 2,4 M;

AJA OKOH C aAIOMHHUECBLIMH NEpenJiecTaMH:

nmo mupune — 0,9; 1,2; 1,5; 1,8; 2,4; 3; 4,8;
o suicote — 0,6: 1.2;: 1,5; 1.8; 2,1: 24,

Visnenns ¢ XOOpAMHALHOHHO-MOAYJAbHBIMZ  pa3mepamu 15X 1,8,
1,5X2,1 n 1,8X1,8 M Ges umnoctoB u ¢pamMyr npeaHasHaqyawTCA AN
Orp2HMYCHHOI'0 NPUMeHeHUsA B OOMIeCTBEHHLIX 3 aHHAX.

2.3. OKHa ¢ JepeBAHHLIMH NepenjeTaMy NPUMEHAIOT B KHJHX, 00-
IeCTBEHNHKX H INPOHU3BOACTBEHHHIX 3JaHUAX NPOMBILIJICHHLIX IpeaAnpus-
THU.

B Xuanix u oOmecTBEHHBIX 3JaHHAX IMPHMEHSAIOT THNOBLIE KOHCT-
PYKIHH OKOH C JABOHHHIM MHJH TPOHHBLIM OCTEeKJE€HHEM, KOTOpbieé MOTYT
OLITh pelleHb! CO CNapeHHHIMH HJAH pasjie/bHBIMH JIEpPeBSHHLIMU nNepe-
naeramu (IFOCT 11214--78).

Ha puc. 1 1 2 npupefeHa HOMEHKJAaTypa OKOH AJA XHJAKIX H 00-
[IeCTBEHHRIX 31aHUM.

HepeBsiiHble OKHa MPOHU3BOJACTBEHHLIX 3XaHMH H 3JaHHH CeJbCKO-
X03AHCTBEHHEIX IIPeANPHATHH PEKOMEHAyeTCA NPHMEHSITb B NOMeELeHHAX
C CYXHM H HOpPMaJbHHIM BJaxHoCTHHIM pexumoM (IOCT 12506—81).
Ony noapaszesiorcss Ha TJYyXHe H  OTKPHBAKIHHECH HAPYXKY HJIH
BHYTPb NOMelleHUA. OTKPHIBAOIAECHA OKHA BHINOAHEHH ¢ OAUHAPDHBIMH
MJIH CHNapeHHBIMH JepenyeTaMH, a IJIyXHe — TOJbKO C ONHHADHBLIMH.
[nyxye OKHa M OKHA C HAPDYXHHIM OTKPbIBAHMEM NpejHasHaueHHl AJ4
NPpUMEHEHUs] B OJHOITAXKHBLIX IIPOM3BOJACTBEHHRIX 3MAaHHAX, a OKHA C
BHYTPEHHUM OTKPHIBAHHEM — B OAHO- M MHOrO3TaXHbIX NPOU3BOACTBEH-
HEIX 3XaHUAX M 3AaHHAX CeJLCKOXO3AHCTBEHHRX NpeAnpHATHH.

24. OkHa ¢ nepenjieTaMu M3 CHaPEHHHIX NPAMOYTOJbHHIX CTANbHBIX
Tpy6 (cepus 1.436.2-15) npuMeHsloT B 3MaHHAX NPOMBILLIEHHBIX Npel-
NPHATHA C HOPMAaJbHHIM TeMIEepaTYpHO-BJAAXHOCTHEIM pexumoM. Ho-
MEHKJIaTypa OKOH BKJIIOY2eT HU3JAEJHUA C TAYXHMMH ¥ OTKPHIBAIOIIMMHCSH
nepenJyieTaMH. 3anoJjiHeHHe OKOHHHIX TepenseToB MOXKeT ObITh BBINOJIHE-
HO OAMHADHBLIM JIMCTOBLIM CTEKJOM HJH CTEXJONAKeTaMH.
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Pac. {. TAno m rabapuTHele pasMephl OKOH M OaJIKOHHLIX jaBepeli cepmit C
U P KAADBIX 30aHHN

2.5. OxkHa ¢ nepenieTaMH M3 OXUHAPHBIX NPAMOYrOJbHHBIX CTAJbHBIX
Tpy0o (cepusi 1.436.2-17) npenHasHayeHo! A48 nNpuMeHeHHS B OTalJIu-
BaeMbIX NPOH3BOJCTBEHHLIX M BCMOMOTraTesbHBIX 3JaHHAX C CYXHM H
HOPDMAJIbHBIM BJIAXKHOCTHBIM peXXHMoM. HoMeHK/JIaTypa OKOH BKJOYaeT
M3ACJUA C TAYXUMH U OTKDLIBAIOUMIMMHUCH, OAUHAPHLBIMH W Pa3febHLIMH
nepemteramMu. B pasgenpHuix nependerax (cepusa 1.436-2) Hapyxuas u
BHYTPEHHAA paMbl COeAMHEHHI MeXAY CcO00OH CTaJdbHRIMH MOJOCAMH.
Octek/ieHHe NMepenyeTOB BBLIMOJHAETCH JHCTOBHIM OKOHHLIM CTEKJIOM HJIH
CTEKJIONaKETaMH.

2.6. OKkHa cTallbHBe M3 THYTBIX TOHKOCTEHHREIX Npoduieil ¢ Mexa-
HU3MaMu OTKphiBaHuA (cepus 1.436.3-16) npeaHasHaueHH I/ TIPHMeHe-
HHA B OTAIVIMBAeMBIX IIPOM3BOACTBEHHHIX 3MaHHAX. 3anoJHeHHEe OKOHHBIX
epenyieToB MOXKET ObITb BBLINOJHEHO OXMHAPHBIM JHCTOBHIM CTEKJIOM,
CTEKJIONAaKeTaMd M JIBOHHBLIM pa3/iefbHbIM JHCTOBLIM CTEKJOM.

2.7. OkHa cTajbHBHE C 3aNOJHEHHEM YPOPHUILHBIM CTEKJOM KOpOG-
YaToro M wiBeaJiepHoro Tunos (cepuu 1.436-5 n 1.436-8) npuMensor B
3NAHUAX C CYXHM H HOPMAaJIbHbIM BJAaXKHOCTHHIM pPEXHMOM NOMelleHHi,
IlpodpuabHoe CTekNAO NPUMEHSIOT IJIA 3aNOJHEHUS [JIYXHX YYaCTKOR
cseTonpoeMoB. OHO o0O0JlaflaeT CBeTOpacCeMBAIONIMMH CBONCTBAMH H He
oflecneyHBaeT CKBO3HYI0O BHAMMOCTb 4epe3 octekJsenue. [as obecneuenus
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Pnc. 2. TUO ® rafapuTHEIE pa3MePH OKOH M OATKOHHEIY nBepelt cepuu C
H P oburecTBeHHBIX 3gaHMii

3PHTE/IbHOH CBSAI3H C HAPYXKHOH CPelofl M IAsl eCTeCTBEHHON BEeHTHJISLIUY
rAyXue KOHCTDPYKIIHH ll“[?nmeﬂmofr B COYETaHHH C OTKPHBAIOLIHMUCS Ne-
pPenJeTHbIMH OKHamHu. llpu ycTpoHcTBe ONMHAPHOTO OCTEKJCHHS HCIIONDL-
3yIOT LIBEJJIepHOEe NPOQHJIbHOEe CTeKAO, AJMA ABOMHOTO — KopobuyaToe
HAH IIBe/NVIepHOE, pas3MellleHHOe B JBa pPALA. 3anoJHEHHE CBeTOBLIX
[TPOEMOB OCYIIECTBJAAECTCHA B OAHMH MJIM HECKOJbKO spycoB. OpuosApycHoe
3anoJHeHHe KOPOOYaTBIM NPOPHILHBIM CTEKJAOM NPHMeHSAeTCH IIDH BhbI-
coTe npoeMa He OoJiee 4,2 M.

28. OkHa C aMIOMMHHEBHIMHM NepelJleTAMH TNPUMEHAIOT B OGILIECT-
BEHHBIX H DNDOMBINJNECHHBIX 3NaHHAX B MNOMEL(CHHAX ¢ HODPMAJbHHIM |
BJ2XHOCTHBIM DEXHMOM 3Kcnuyatauun (cepus 1.436-10). Ounu  moryr
6LITb BBINOJHEHH C OAHHADHKIM, ABOHHBIM HJM CHapeHHBIMH nepenJera-
MH. 3anoJHeHHEe NPOEMOB MO BHCOTE MOMKeET GbiTh BHINOAHEHO B ONHUH
HJIH HECKOJLKO fApYCOB. 3anojHeHHe MEpPenJeToOB BHIOJHACTCH H3 JIH-
CTOBOro CTE€KJa H crekygonaketoB. [lpy naxerHoM ocTekJeHuy nas ne-
PEIVIETOB HCNOJbL3YIOT ANIOMHHHEBHE NPODQHAH C TePMOBKJAaAbIIIAMHY.

2.9. 3anonHenye OKOHHLIX NPOEMOB B CTeHAX 3AaHuil NPOMbILILJIeH-
HBIX NPEANPUATHA LIBEJJIEDHLIM H KOPOGUYaTHIM NPOQHIBHBIM CTEXJIOM
B lepeBAHHOM 00Bs3ke (cepusi 2.436-10) oramuaercs or cepuit 1.436-5
H 1.436-8 oTcyTcTBHEM «MOCTHKOB X0JI0Ma» MO CEYEHUMIO OBBSI3KH.

2.10. Qonapu kaaccuuUIUpPYIOTCA O CAeAYIOUIUM TpH3HAKAM: Ha-
3HaYEHHIo (cBETOBEIE, CBETOAIPAIHOHHLIE M a3PAIMOHHEE), PaclOJOMKe-
HHIO (NIPOJOJIBHOE, NOMepevHoe, TaHeJIbHOE), KOHCTPYKTHBHOH cCXeMe
(HaICTPOHKH, CKAanXH, COBMEIEHHBlE C MOKPLITHEM CBOALI, KynoJa), Ha-
[IPABJICHHIO CBETA (OAHOCTOPOHHMH, TpamenHeBHAHLIA, M-06pasHmil, nu-
JI000Pa3HBiH, cBOAYATEIA, TPEYFOMBLHEII).

2.11. CpeTtoaspanuoHntie GoHAPH C OXHHM HJIH ABYMSI fApycaMHu
nepenjietos (cepun 1.464-11 u 1.464-13) npesHasHayeHH nas1 OCBeMIe-
HHA H BEHTHIALHH NPOMBILIJIEHHBIX 3naHud, B Takux npaMoyrospumix
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boHapAX-HAACTPOHKAX C BepXHenoABeCHHBIMH OTKPHIBAIOIIMMUCH Iepe-
NJASTAMH OCTEKJeHHe BLHIOJHACTCH ¢ ABYX CTOPOH, a NEpenaeThH yCTa-
HaBJHBAIOTCA B OJAHH MAM ABa sApyca. B 3aaHuax ¢ npogeramMu 12 u
18 M npumensiior ¢oHapu IWHPHHOH 6 M, npu OOJLWIHX NpoJeTax —

IWHPHHOA 12 M.
2.12. CBeToBHle (3eHUTHBIE) (POHADHM M3 JIETKHX METAJJIHYECKHUX KOH-

cTpVYRuun (cepus 1.464.2-17) npenHasHayeHs! 1Js1 OCBellleHH§sE NPOHU3BOIL-
CTBEHHLIX 3JaHHH., B KaveCTBe CBeTONPONYCKAIOLIUX 3JeMEHTOB INpuMe-
HSIOT ABYXCJOHHBIE CTEKJONAaKeThl ¥ NpopHIbHOe CTeKJ0, HMEIOLIHe YIoJl

HAKJOHA OCTEKJIeHHS MO OTHOIUEeHHK K Xposae 12°.

3eHuTHhle (OHAPU M3 CTEKJAOHNAKETOB HNPHMEHAIOTCA M 3anoJiHe-
HHSA CBETOBBIX npoeMoB 3X3 M, a H3 npoduabHoro crexaa — 1,5X6,
1,6X3 n 1,6X1,5 m.

2.13. 3enuTHHle ¢oHapu ¢ npHMeHeHHeM KynoJsoB (cepua 1.464-1)
npeAHasHayenb! AJS OCBELlEHHS NPOU3BOACTBEHHBLIX 3JaHUH, B KOTOPHIX
pasMellaloT NPOU3BOJACTBA, OTHOCHMble NO NOXAPHOH ONACHOCTH K
kateropusiMm I' u Jl. B kauecTBe cBeTOmponyckawuUux 3J€eMEHTOB NPH-
MEHAIOT ABYXCJOWHBIE KYMNOJia, BLINOJHEHHbBE M3 OPraHUyecKoro CTekJa.

PasMepnl cBeTOBBIX npoemoB coctaBiasior 1,2X1,4 M.

2.14. Ilpn npoekTHpoBaHMM CBeTONMPO3PayYHLIX Orpa)KJeHHWH TPOHU3-
BOJICTBEHHBLIX 31aHHA HOPMUpYyeMble 3HAYEHHUA TeMNepaTyphl, BJAXKHO-
CTH H CKOPOCTH JABHXKEHMA BO3AYyXa AJAA pas3/HyHLIX NepuoaOB Troja
(ponycTuMble 3HadeHuss — Taba. 1, onTumanabHble 3HaueHHss — TabJa. 2)
B NOMELIeHUSX cJeAyeT INPHHUMATb B COOTBETCTBHMH C TpefoBaHueM ca-
HUTAPHO-THTHEHHYECKHX HOPM C Y4YeTOM OCOOEHHOCTeH TEeXHOJOTHM Tpo-
H3BOACTBA.

2.15. PacuetHhle mapaMeTphl BHYTPEHHEro BO3lyXa YCTaHaBJINBAIOT-
cad nast paboueil 30HK mnoMellleHuit, Pabouass 30Ha B NPOH3BOACTBEHHBIX
NOMenIeHUSIX ONpefe/saeTcss B COOTBETCTBHMH € YKAa3aHUAMHM CaHHTapHO-
ruruenyyeckux HopMm u CHull no nmpoexTupoBaHuio oTONJEHHS, BEHTHJIA-
UM ¥ KOHAHLWOHHPOBaHuMA BO3AyXa. Pabouell 30HOH B mNoMeLIeHHUAX
NPOU3BOACTBEHHRIX NPEANPUATHH CUUTAETCA NPOCTPAHCTBO BHICOTOH 2 M
HaJl ypoBHemM noJsa. Palouas 30Ha no WHpHHE OrpaHUYHBAeTCHA pac-
CTOSIHMEM OT paloumx MeCT A0 OKOH H HapyXHhX cTeH. [lapaMerpnl
BO3lyXa B MPOU3BOACTBEHHEIX NOMEUIEHUAX BHe paboueill 30HL! He HOP-

MHP YIOTCH.
2.16. Ilpn npoexTHpoBaHHM CBETONPO3pauHbLIX Orpa’KJAeHHH BO BCHO-

MOraTeJbHBIX MOMelleHUAX NPOU3BOACTBEHHLIX 3JAaHHH, a TaKXe noMe-
IIeHUAX XHUJBIX H O0O0leCTBEeHHbIX 3AaHMH HeoOXOoaAuMMO NpPHHUMATb 3Ha-
YeHHUS DPacCyEeTHOH TeMIlepaTypbl, BJAXKHOCTH K CKODPOCTH [BHXEHHS BO3-
AyXa B COOTBETCTBHU C HOPMaMH METeOpPOJIOTHYeCKHUX YCJOBHH B 00-
CAYXHBaeMOH 30He 3THX noMeuieHud (cM. TabJ, 1 u 2) U TpeGOBAHUAMMU
cootBetcTByrow X rmae CHull nmo npoekrnpoBannio 3THX 3aaHUM.

2.17. Pa3Mephl CBETOBLIX NPOeMOB OKOH M ¢oHapell B noMelleHUAX
C MOCTOAHHBIM npebGbiBaHHEM JIIOAEH caenyeT NPUHHMAaTb B COOTBETCTBHH
c TpebGoBanusamMu raass! CHuIl no npoekTupoBanuio eCTeCTBEHHOrO H HC-
KYCCTBEHHOr0 OCBEIUEHHS,

2.18. Hopmupyemoe 3HaueHHWe YpPOBHS €CTECTBEHHOH OCBeEIeHHOCTH
(KEOQ) B nomemenusix n0/KHO NMPHUHHMATLCR B 3aBHCUMOCTM OT 3aAay

3pUTeabHO! paboThH, NPOH3BOAUMONH B HHUX.

2.19. IIpn npoekTHpoBaHMM BepxXHero HJH BepXHeOOKOBOI'O €CTecCT-
BEHHOI'O OCBelleHHA B IOMeENleHHAX o0umecTBeHHbIX 3JaHHA M TIPOHU3BOJ-
CTBEHHBIX 3JAaHHH, B XOTOpbIX BhHNoaHsoTcH paboret I—VI paspsanos,

HeoOXoAuMo olecneuydTb TpeOyeMyl0 pPaBHOMEPHOCTb €ro, OrpaHU4YHUTL
caensimiee NeHCTBHe NPSAMOro COJIHEYHOro CBETA H CO3[4aTh OMNTUMAJALHOE

COOTHOIIeHHe SAPKOCcTeH HAa paboynx MeCcTax M B NOMeELUeHHH.
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2.20. Ilpy sxcnayaralluy CBETONpPO3pavHbBIX OrpaxJaeHHR Temmepa-
Typa BHYTPEHHHX TOBEepXHOCTeR fepelnjieToR OKOH M ¢oHapeh, a Takxe
CTBIKOBHIX CUOeNHHEHHH RoJXHA OblTh Bhilne 0° C.

2.21. Ha BHyTpeHHUX NOBEPXHOCTHAX OCTEKJECHHT OKOH H (OHApeH
C BEPTUKAJbHLIM OCTEKJeHHEM B 3HMHHH MepHoR roga AONYCKAETCH Bhi-
nafeHue Koujencara. KoHAeHcallus BJark Ha BHYTPeHHHX IOBEPXHO-
CTAX 3€HHTHHIX (QOHapeH He JOonyckaeTcd.

2.22. Ian ycrpadenusi oO6pa3soBaHHA vHed H Hajeld Ha BHYTPEHHEH
NOBEPXHOCTH OCTEK/JEHHA CONpOTUBJEHHEe TeIllonepefaye OKOH U (hoHa-
peit ¢ BEepPTUKAJbHBIM OCTEKJECHHEM JOJXKHO ORITb He MeHee JONYCTHMBIX
3HauYeHH CcONpoOTHBJACHHS TenJjonepeaaue Ro® , NpuUBeljeHHBIX B TabJ. 3
H ONPEASNEHHBIX M3 Yyca0Bug ofecneyenusi cpeanel TemnepatTypul Ea
BHYTPEHHEN NOBEDPXHOCTH CBETONpO3paunuX orpaxacHuii Gonee 0°C.

Tadoaunna 3
TeMIepaTypa R oA, M2.°CG/BT, npa TeMOepaTtType BHYTDEEHEro
HADYXHOTO Boanyxa, °C
Boaggxa,
16 18 20 22
—5 0,16 0,15 0,14 0,13
—10 0,19 0,18 0,17 0,16
—15 0,22 0,21 0,20 0,19
—20 0,26 0,24 0,22 0,21
—25 0,29 0,27 0,26 0,24
—30 0,33 0,30 0.28 0,27
—35 0,36 0,34 0,32 0,29
—40 0,40 0,37 0,34 0,32
—45 0,43 0,40 0,37 0,35
—50 0,47 0,43 0,40 0,37

2.23. [1aa orpaHuyeHHs HHTEHCHBHOCTH JYYHCTOrO Temicobmena
MEXAY TEJOM YeJOBeKa M OrpaxJeHHsMH B 3HMHHI NEPpHOR roja TeM-
nepatTypa BHYTPEHHHUX IIOBEpPXHOCTEH CBETONPO3PAYHBLIX Orpax»KJIeHUM
NOJXKHA ORITh He MeHee AONYCTHMBIX 3HAYEHHH Tp >Tp gon. JLONYCTUMAS
TEMIIEPATYPa BHYTPEHHeH! NOBEPXHOCTH OCTEKJACHUS onpeaeifdercd Co-
raacHo I, 3.11 nacrosamux PekoMeHpauuMi ¢ y4eTOM pacroJioxeHus pa-
Goueld HJAU OOCJAYIKHBAEeMOH 30HK OT CBETONPO3PAYHON KOHCTPYKUUM H
AONYCTUMBIX NOTEPh TEIVIa ¢ MNOBEePXHOCTH TeJa uYeJJoBeKa, KOTophle
H0JxKHB! ObITh He Oogee 70—90 Br/m2.

2.24. CpeTonpospaunble OrpaxaeHus AOJMKHBI OITh HOCTaTCYHO rep-
METHYHEIMM K OTrpPaHHYMBATL HHOUALTPALMIO HADYXKHOrO BO3AyXa B 1O-
Menienue. BosayxonponunaemocTh CBeTONPO3PAUHBIX  OTPAMACHUH He
JONXHAa NpeBHIIUATH 3HaueHHH, yxaszauuex B raase CHull mo crpon-
TeJbHOH TemoTeXHuKe (TabJ. 4).

2.2b. llogokonuble wacTH CTeH IOMKHB! 3aI0HHIATHCA OT YBJAXKHE-
HHA KOHJCHCATOM.

2.26, KoHcTpykiuy oKOH U dioHapelt AOJKHE 00JajxaTh ILOCTATOY-
HOM NPOYHOCTbIO M IKECTKOCTbIO, HeOOXOAMMEIMH IS BOCHPHUATHSA 3KC-
NMAYaTalliOHHBIX M TPaHCHOPTHO-MOHTAXKHBIX HArpy3ok. PacuetHasf Be-
JUYHHA HATPY30K JJIR CBETONPO3pPadHLIX OrpPaxKIeHHH AOJKHA ONpeje-
JATbCA B COOTBeTCTBHMU ¢ ykazaHuamu rjgasekl CHull no narpyskam n
BO3JeACTBUAM.

2.27. Cperonpo3spadnble OrpamaeHHs JOJXKHB OnITh HanboJee pa-
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Tabauua 4
HopMaTuBHAA BO3-

ODYyXOIpOHRNOae-
Orpaskganoione KOHCTDYKIUA MocTh G,
KP/(M2-1)
OxHa U OajKOHHLIe [BEepH IKMAABIX M OOMIeCTBEeHHLIX 10
SAGHHMY, 8 TAaKMHe BCOOMOraTeJbHBIX 3OaHWU H MOMenie-
HAYM UOPOMRIIIJIEHHLIX HReNuprRATH; OKHA IIPON3BONCT-
BeHHLIX J3MaHNII ¢ HOHIZMIUOHHPOBAHUEM BO3NXYXa. OBe-
Pz 1 BOpOTa IPOM3BOACTBEHHHIX 3NaHUI — B paiionax
CO CpeaHein TBMHED&TYPOﬁ HauOoIee XOJMOAHOU NIATH-
AHeBKE BrIIe MBAHYC 40° G, ¢ obecredeHHOCTHLIO (0,92
To e, ¢ TeMueparypoit MmuHye 40° C » HMxKe 8
JeHMTHBle (OHApM NPOM3BONCTBEHHBIX 3HAHUI, a4 TaHKe 15
OKHA NPON3BONACTBEeHHALIX 3MAHNA ¢ He3HAYUTEJLHEIMH W3-
OnITKaMM ABHOro Temnaa He Gomee 23 BT/M® — B paiioHax
f0 CpeOHell TeMiepaTypoii Haubojlee XoJIQMBOU IIATH-
IHEeBKY Bhile MUHYC 40° C, obeciledeHHOCTRIO (0,92
To ke, ¢ TeMnepaTypoii muAYC 40° C U HUKe 10
OKHa OPOH3BONCTREHHLIX 3JaHN ¢ U3I0OLITHKAMU SABHOIO 30
Tentna Oojsee 23 Br/M* — B i})ai‘ionax CO cpenaHeill TeMie-
paTypoii HamGoJiee XOQJAORHON NATHAHEBKH BbIlIe MUHYC
40° G, obecieueHHOCTHIO (.92
To e, ¢ Temnepartypoli mpaye 40° C 1 HnxKe 20

IIMOHAJIbHE 110 KOHCTPYKTHBHOMY peELUeHUIO, YAOOHLI B 3KCIVIyaTallUd H
IKOHOMHUYECKH 3 (PEeKTHBHHI,

2.28. IlpuBenennle 3aTpaTel Ha MOHTAaX U 3KCIJIyaTalMio CBETO-
MPO3PAYHBIX OrpaKAeHHH JNOMMKHH OLITh MHHMMAaJbHHIMH, DKOHOMHYECKH
ONTUMAJIbHAS KOHCTPYKUUSI CBETOIPO3padyHOro OrpaKAeHUA ROJKHA
ofecrneunBaTh COKpallleHHe pacXoxa 3HepreTHUYeCKHX pecypcoB H MeTas-
Jia, CHHXKeHMe 3aTpaT TPpyAa NPH MOHTaXKe,

2.29, OkHa u GoHapH HAOJXKHB HMeTb BLICOKHH KO3((]HLHEHT CBe-
TONPONYCKaHHUA.

2.30. las 3amuTH noMelleHu# OT neperpeBa M CHAENUMOCTH CJeAy-
eT NpeAycCMaTpPHMBaTb COJHIE3alllMTy CBETOBBIX IPOEMOB OKOH ¥ ¢oOHa-
pedl NpH CTPOUTeNbLCTBE NpoMEIIeHHBIX npeanpuatudl B III n IV xan-
MATHYECKUX paHoHaX, o0uecTBeHHLIX 3naHuii — B IV kaumMaTHueCKoM
pafioHe u XKuaux — B III u IV xaumarnyecKux panoHax.

3. CBETOTEXHHYECKHHA N TENJAOTEXHHYECKHA
PACYET CBETONPO3PAYHbLIX KOHCTPYKUHUR

3.1. KonnuecTBO c/loeB OCTeKJeHHS, pasMepnl M pacnoiolKeHHe CBe-
TOBHIX NPOEMOB OKOH M (poHapel ounpelensdloTca TPeOOBaHMEMH K €CTe-
CTBEHHOMY OCBEIEHHIO M TEIJIO3alHuTe NMOMEIeHHR, a TaKXe reoOMerpH-
yeCKUMH napamMetrpaMu 3ganus. HopMupoBaHHbe 3HaueHHs Ko3(QQHIM-
8HTA eCTeCTBEHHOM OCBEIEHHOCTH €y 34BHCAT OT XAPaKTepa BHINOJHAE-
MBEIX 3PHTeJbHBEIX paGoT B NMOMELIEHHAX W CBETOKJMMATHYECKMX OCO0eH-
HocTell MecTa pacnojoxenusi 3paHuf u cocrasaswor ot 0,1 mo 3,5%
npu GoxoBoM ocBeiieHuu, ot 0,5 g0 10% npu BepxHem OCBEHIEHHH .

* Cum. Ta6a. 1 u 2 raaswl CHull 11-4-79 «EctecTBeHHOe H HUCKYCCT-
BEHHOE OCBeELLEHHE».
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3.2. bokoBoe ecTecTBEHHOe OCBeLleHHe [POEKTHPYIOT B MHOrO3TAXK-
HBIX TNPON3BOJCTBEHHBIX, OOIMECTBEHHBIX M KHUJLIX 3JAHHAX, OAHO3TANXK"
HbIX JKHJABIX 3AaHHUAX, a TAKXKe B OJHO3TaXHHX OOLUECTBEHHBIX H IPO-
H3BOACTBEHHBIX 3JaHHSX NPHU OTHOWIEHHH rayOHHB! NOMENIEHHH K BBHICOTE
OKOH HaJA YyCJOBHOH pabGoue#l NOBEPXHOCTBHIO, He MNpeBHimawpnieM 8.

3.3. BepxHee ecTeCTBEHHOE OCBelleHHe NPUMEHAIOT NPEeUMYILECTBeH-
HO B TNPOU3BOJACTBEHHBIX OJLHO3TAXHKIX MHOTOMNPOJETHHX 3LaHUAX (TPHU
nposera u Gosiee) NPOMBIIVIEHHBIX W CEJbCKOXO3AIHCTBEHHHIX NpeanpHs-
THH, a TakKXe OJAHO3TaXHbIX OOLIECTBEHHBLIX 34aHHAX OOJbLIOH IJIO-
Lagu.

3.4. HeoGxoaumylo mjoulajgb CBETOBBLIX NpPOeMOB AJs obecleueHust
nopmupyemoro 3Hauenusi KEQO opuentupoBouHo onpeaeasiior no dop-
MyJiaM:

Ipyu OOKOBOM OCBELIEHHH

S e k
100 —2— - SnTl0 %3, . (1)
Sn To Tt
NP BEPXHEM OCBeLleHUH
S R
100 P — 8 Md %3 (2)
Sn To I'2 kcb
rae Sg S¢, Sn — MJoniagb COOTBETCTBEHHO CBETOBhIX IIPOEMOB

OKOH, (oHape#l u noJa MOMelleHus, M?;

e y — HopmupoBaHHoe 3HaueHHe KEO npu GokoBoM Hiu
BepXHeM ocBeuwleHuH, %;

Mo, N — CBETOBasA XapaKTEPUCTHKA COOTBETCTBEHHO OKHA,
doHaps;

r; — KoapduuneHt, vyuuthiBalomuid nosoieHne KEO
npn OOKOBOM oOcBellleHHH Ojaarogapa CcBeTy, OT-
PaXXeHHOMY OT IOBEepPXHOCTEH NOMelleHHA B NOoA-
CTHJAIOLIEro CJOs 3eMJH, NpUJEramwiero K 3aa-
'HHUIO;

ro — ko3p¢punuent, yuuthiBawiuud nosuieHne KEO
Npd BepXHeM ocBellleHHd OJaronapsi CBeTYy, OT-
pPaXXeHHOMY OT NMOBEPXHOCTell NOoMelleHHs;

k3 — ko3thpHIHEHT 3anaca;

fan — KO(DODHUMEHT, VYUUTHIBAOUINA 3aTEHEHHE OKOH
NPOTHBOCTOALLLUM 3AaHHEM;

R g — K03(DOULHEHT, YUHTHIBAWIMA THII QOHAPH,;

To — OOMHA KO3 PHIHEHT CBETONPOIYCKAHUA.

3.6. O6muit Ke3pPHUIHEHT CBETONPONYCKaHUA BBIYHCAAIOT N0 (OPp-
My.Je

To="T) T2 Ta T4 T5, (3)

rae T, — Ko3dduuueHT CBETONDPONYCKaHUNA, 3aBHUCALIHH OT KOJHUECTB&
CJIORB OCTEKJEHMS M CONPOTHUBRJEHUS Tenjonepepaue R, ¥ onpe-
nensembln nmo ta6ba. 28 raasnwl CHull 11-4-79 «EcrtectsenHoe
U UCKYCCTBEHHOE OCBEIUeHHe»;

To — KO HUIMEeHT, YUUTHIBAWOWKI NOTepH CBETA B nepensierax cue-
cBeTONnpoeMa;

T3— KO3 D UUMEHT, YYHUTHIBAIOLLHA I10TEPH CBEeTa B HECYUIMX KOH-
CTPYKIMAX NpKH BePXHEM OcBelleHHM (npu OGOKOBOM OCBEIlEHHU
Ta=1);

T4 — KO3POULHEHT, YUYHTLIBAIOUINA NOTEPH CBETa B COJHIE3alNT-
HBEIX YCTPONCTBAX;
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T ~— KO3 OHIUEHT, YYHTHIBRIOUIHA TOTEpH CBeTa B 3aU(UTHOH CeT-
Ke, YyCTaHaBJMBaeMOH noJ (OHapAMH, INPUHHMAEMbIli paB-
Heim 0,9.

Kospdauuentsr T, T2 # T3 onpenessaiorces no taba 28 u koshdu-
nKeHT T3 — no tada. 29 CHull 11-4-79.
3.6. HopmupoBannoe 3naueHne KEQ aaa 3manufi, pacnojoxenHblx
B 1Il nosace ceerosoro kammatra CCCP, npupeseno B Ta6a. 1 u 2
CHull 11-4-79. Jlaa spanmit I, 11, IV u V noscos cBeToBOoro xjauMarta
ey onpeaeasiict no GopmMy.ac
EIH" I1, IV,V=6;II mc, (4)

rAe 1M — KO3(PPHUIHUEHT CBETOBOTO KJAKWMATa;
C — KO3 PHULUUEHT COMHEYHOCTH KJAMMATA.

3.7. 3uaveHus kKo3dhOduLUEHTOB ™M, C, Fy, Iy, Rep, Ra, Rags Mo, N

onipeaeasiiorca B cootBercTsBuM ¢ raasof CHull no npoextuposanuio

ECTeCTBEHHOr0 ¥ UCKYCCTBEHHOr'O OCBEIEHHA.

3.8. [lna yToyHeHHA nmapaMeTPOB CBETOBBLIX MPOCMOB H OMpeaeseHHS
30H M YYacTKOB NOMELIEHHS, HUMEIOIIHX HeNOCTATOYHOE MO HOPMaM
€CTECTBEHHOE OCBellleHHe, BHINOJHAESTCA NPOBEpPOYHLIA pacuer.

3.9. Ilpu nposepounom pacuere KEO B Toukax XapakTepHoOro pas-
pe3a noMelleHUs onpeaensercs B cooTeercTsuM ¢ raapon CHull 11-4-79:

npun GOKOBOM OCBellleHHU 1o dopMyae

T
eﬁl-":(BﬁQ'l'BanR)rl ; , (5)
i/

NpH BepXHeM ocBelleHun no gopmyae

To
ka
rne g6, g5 — reomerpudeckuii KEQO B pacuerHOll TOUKe COOTBETCTBElHO

npyu OOKOBOM U BEpPXHEM OCBelleHUH, YUHTHIBAIOWMH Hpf-

MOH cBeT Heba;
g — KO3POdHUIHEHT, YUNTLIBAIOMIHHA HEPAaBHOMEPHYI SAPKOCThb

ob6aaunoro ne6a MKO;
R — KospduuuedT, YUYUTHIBAIOWKH, HEpAaBHOMEPHYIO HPKOCTb

NPOTUBOCTONLLETO 3/1aHHA,
£33 — reoMerpuueckuit KEQ B pacueTHoit Touke npu GOKOBOM
OCBEILEHHH, YUUTHIBAIOIUN CBET, OTPa)KeHHbIH OT MNMPOTH-

BOCTOAIUMX 3 aHMWH;
Ecp — Cpelnee 3Hauenue reomerpuyeckoro KEO npm Bepxhem

OCBelLeHHUH.
3.10. KosmuecTBO CJI0EB OCTEK/EHHH BRIOHpaETCA IO CPeJHEMY 3HA-

YeHHIO CONPOTHBJIECHHSA Temjonepenadye Ry, KOTOpoe MOMXKHO OLITE He
MeHee AONYCTUMLIX 3HaueHuH R o1 onpeneneHsoro u3 ycloBsus oOeche-
YeHHfl TEenJoBOro XoMGOpTa B NMOMEILIeHUAX MO CAHUTAPHO-THIHEHHYECKHM
YCJAOBHAM, HO BO BCeX CJy4adAX He MeHee TpeOyeMmMoro CONpOTHBJEHHUS

rensionepenaye RIP cornacHo ykasammam Tabn. 9 rmasw CHull 11-3-79
u o 2.12 nacroamuux Pexomenpanuil.

Oasi oxkoH, umewonmux R, <<0,17 wm2.°C/BT, npunuMaem OJHOCHOM-
HOe OCTeKJeHue, ipH R, o oOT 0,18 1o 0,39 mM2.-°C/Br — aByxchaoitHoe,
nps Ry or 0,4 no 0,52 M2-°C/BT — Tpexcioitnoe. J{Af 3eHUTHHIX {o-
Hapell npu ﬁ; < 0,15 m%2.°C/Br npuHuMaeM oOAHOCIOHHOE OCTEKJEHHE,

ep®=[ea+ecp(rakp—1)] (6)
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npu R, oT 0,16 go 0,34 mM?.°C/Btr — nByxcilofiHoe, npu Ro ot 0,35

po 0,47 m2-°C/BT — TpexciofiHoe.
B Ta6s. 5 npumeseHn! OpUEHTHPOBOUHLIE CpejiHue 3HAYEHHT COMPO-

THBJCHUA Temjonepenave R, OKOH NOPH DPAa3JUIHOM KOJHYECTHE C/AOER
OCTEKJIEHH W DA3HOH WHPHHe BO3AYWHOH INPOCJOHKH M B Taba. 6 —

Ro CBeTONPOIYCKAIOWIEro 3anoJHeHHA 3JeHUTHRIX ¢oHaped.
bosiee TouHble 3HaueHus R, onpegensiioTcs coraacHo n. 3.12.

{lIpumeuanue Ykaszauma n. 3.10 He oTHocATCS K cBeTONpo3pau-
HBIM OFpaXAEHUAM, TOJ KOTOPHIMH YCTaHOBJEHHEI HArpeBaTeJbHbLIE INPH-
Oopr!, OpraHu3OBaHa TENJOBaf 3aINTA BHYTPCHHEH NOBEPXHOCTH OCTEK-
JeHHsl CTPYAMH BO3AyXa uJau oforpeB TOKOMPOBOAAWUMYK IVICHKAMHU.

Tadbauna 5

KonudecTso CI0eB IIApARA BO3MYMHOH Cpennpe 3HAYEHUEA
OCTEeHJIeHHAT NIPOCTIONKN, MM CONPOTUBJICHN TellJIo~
nepenade okoH, M2-°G/BT
Opnuu — 0,17
12 0,31
15—20 0,32
IIpa 50 0,34
100 0,35
200 u 60gce 0,36
949 0,43
12412 0,44
Tpn 15415 0,45
1004100 0,50
TaGauna 6

CpenHine aHade-
HUA COIpOTUBJIE-

Bun cBeTODDORYCHAIINETO Hf’%gggg““ HAA Teljolepe-
JAlOJIHCHAA OCTeKJIeHIA ﬁﬁquoggﬂpﬁeg?ﬂx
M2-°G/BT
JIUCTOBOE CHJMKATHOE CTEKJO | 0,14
2 0,34
3 0,43
CrekJonakeTht 2 0,3
3 0,43
Kynosna u maHesn H3 OpPrasudeckoro | 0,15
CTeKJa 2 0,33
IIpopuracHoe cTeka0 IBEJIJEPHOrO ] 0,14
ceqeHHs
[TpobunpHoe cTekNo KopoGyaTord 2 0,34
CeucHHA
[IpobunupoBanHuble JHUCTHL M3 NOJH- 1 0,15
MepHRIX MaTepHasIoB 2 0,31
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Puc. 3. Tpadhuku IaA onpenesIeHRA Hostbclmuﬁeu'ra 00JIYIeHHOCTY ¢ NOBepx-
ROCTH Tella YeJIOBEeKa HA NIOBEPXHOCTHh OKHA HIM HArpeBaTeJibHOre npujopa

3.11. JonycTuMOe CONUPOTHBJAEHHE Temjonepeliaue oOxHAa Ro%, npu
NOJMOXUTE/bHBEIX 3HAUEHUAX Ty o, BHYHCAACTCA 1O QopMyJe

le—L g
R[)n: RH } (7)
te—Tg o
rie Ry — Ccpelnee TepuMuyecKoe CONPOTHBACHME Yy BHYTPeHHed TORepX-

HOCTH OCTEKJICHHA.
JonycTuMele TeMnepaTypnl Ha BHYTPEHHHX  NOBEPXHOCTAX OKOH

onpenensoTcd no ¢popMyJe

3,9
Pg—ox
rae Qg ., —Ko3dduiueHT 06/yueHHOCTH C NOBEPXHOCTH Teja 4YesJoBeKa

HAa MOBEPXHOCTh OKHA, ONpeleNsieMbli ¢ MOMOLILIO I'pafuka
Ha puc. 3, nau no hopMmyae

1 ( B _ C
= —————arc¢sin —/———— -+

P
T 2m \Y T _pe V 1+B2Ce

C B
4+ —————arcsin '——“—"‘—"__________) . (9)
V 1+c V 14824
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b

rae B=_l— — OTHOLUeHHe WIMPHHBI OKHA K PaccTORHHIO 10 paboueh
30HbI;

6 =

C=_1_ — OTHOLIEHHEe BHICOTH OKHAa K pacCTOAHUI a0 paboueH
30HBI.

HonycTtumoe conpoTHsieHue Temjonepeiaye OKHa NPH OTPHUIlaTEJib-
HbIX 3HAUEHHAX Ty jon NPUHHMMAeTcs mo tali. 3 Hacroswnx Pexomenpa-

i

Ana seunTHoix ¢oHaped AONYCTHMOE CONPOTHBJEHHE TenJjonepesna-
ue onpemenasercda no gopMyJe

R, = :H'—‘“ R (10)
g TP
rae tmb — TeMnepatypa B NOAPOHAPHOM NPOCTPAHCTBE;
Tp  — TeMnepaTtypa TOUKH pOCHl BHYTPEHHero BO31yXa;
Ry —cpefHee TepMHYECKOe CONPOTHBJECHHAE Yy BHYTPEHHEH NoBepX-

HOCTH 3e€HUTHOro ¢oHapH.

Temnepatrypy Bo3ayxa B noadoHapHOM INPOCTPAHCTBE CAELYET Ofnpe-
JeJiATb, PYKOBOACTBYACH OTpPACAeBbHIMH HOPMATHBHBIMH JOKYMEHTAMH
UAN JAaHHBIMH HATYPHRIX ucchemoBanuit. IIpm OTCYTCTBHH 3THX RaHHBIX
TeMnepatypa B NOA(POHAPHOM IPOCTPAHCTBE onpejensercs no dopmyae

tap =tp+A H{(H-2), (11)

rie Al — teMnepaTypHull rpajgueHT IO BHICOTe NoMelleHuA (AJad npo-
H3BOJACTB C TEXHOJIOTHYECKHMM  TENJAOBLIAGAEHHAMH  JO
23 Br/(M2-°C) npunumaercsa ot 0,2 n0 0,50 °C/m);
H — BricoTa moMelenns, M.

TeMnepatypa TOYKM POCHI BHYTPEHHEro BO3AyXa onpenease~cs no
TaGJg. 7 B 3aBHCUMOCTH OT OTHOCHTEJbHOH BJAaXHOCTH ®g, % H TeM-
nepaTypul B paboueit 30He nMOMeILEHNS,

Taoauna 7

TeMmepaTypa OTHOCHTENbHAA BJIA}KHOCTL BHYTDPeHHero soanyxa, %,
B padoueil opu rTeMmuaeparype, °C
BoHe nepeme-
menna, “C
30 40 of) 60 70
16 — 2,4 0,6 8,2 10,5
17 — 3,3 6,5 9,2 11,5
18 0,2 4,2 7,4 10,2 12,0
19 1,1 5,1 8,4 il,1 13,4
20 1,9 6.9 9,3 12 14,4
21 2.7 6 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

OTHOCHTesnbHAA BAAXHOCT B NOMEIEHHH @p, %, oONpeesasercH
no Tabj. 8 B 32BHCUMOCTM OT TeMNepaTypw Hapy:KHOro BO3AyXa, BJa-
roBuiieJICHH M KpaTHOCTH Bo3nyxooOmeHna (£p =18°C).

BararosbifeNeHuss B NMOMelEHHAN ONpEAENAIOTCR PacdeToM, a TaKxke
0 OTpac/JeBblM HOPMaM HJH JMAHHLIM HATYPHBIX HaOJIOAEHMH.
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Tabanma 8

i
S
] TeMOepaTypa HapyV:XHOr0O BO3ayxa, °C
K2
E ‘: XapaxTep . —140 , —20 ’ —25 I —30 , —4{) l ~—5()
EE BJIATOBBINEJICHAM ________HKparnocTs BozayxoobMena, 1/u
=35,
R = 1 2 5 | i 2 5 l i 2 5 , 1 2 5 , 1 2 5 , 1 2 5
0 |Baarosuigenenus 15 7.2 5.2 3,3 1,3 0,7
OTCYTICTBVIOT

1 |HesHayutenabnnie 22 118 116 {12 110 185|112 1846519816546 79|46(26]172(39] 2
2 28 122 11820114 98|18 |12 | 78116 |108{59|14 7913914 |72] 3,3
5 Maanle 48 131 |22 140 (24 |14 |38 (2212132098134 187933 (17 |72
10 |3HauuTeNRHLIC 80 148 {28 | 73 140 120170 |38 |18 69 |36 |16 |67 | 34 | 14 ' 99 | 33 | 14
20 100 | 80 | 41 {100 | 73 | 33 (100 | 70 | 31 {100 { 69 | 29 {100 | 66 | 27 '100 65 | 26
30 100 {100 | 54 {100 (100 | 46 [100 !100 | 44 {100 {100 | 42 (100 | 99 | 40 100 | 98 | 38

. [ A P AR A NN U TN N M T MR T D M AN M A

TR

40 |boxblume 100 {100 | 67 {100 {100 | 59 [100 {100 | 67 {100 {100 { 55 [100 (100 | 83 ,100 '100 51
50 | l100 '100 64

100 {100 | 80 {100 {100 | 72 {100 {100 | 70 {100 {100 | 68 {100 {100 IGG



KpatHocTh BO3AlyX000MeHA B NOMELUEHHH olNpeAessercd MO TrJaBe
CHull no npoekTupoBaHMIO OTONJEHUS], BEHTHJIALHH M KOHAHIHOHHPO-

BaHHS BO3ayXa.
3.12, CpenHee 3HayeHHe CONPOTHBJCHHA Teljonepegaye OKOH oOlpe-

aedseTcs no gopMyqae

Ro=Rs+2 Rpun +2 R+Ry, (12)
rie Rg, Ry —cpeanse 3HAUYEHHUS COMPOTHUBJAEHHHA TEIVIOOTRAAYH COOT-
BETCTBEHHO Yy BHYTPeHHeH W HapYXHOH NOBEPXHOCTH
OCTEKJICHHS
R sn — cpeaHee TepMHYECKOe COMPOTHBJACHHE BO3AYIIHOH IIPO-
CJOUKY,

R — cpeaHee TEPMHUECKOE CONPOTUBJEHHE CJIOS OCTECKJICHHA.

CpenHee 3HavyeHue CONPOTHBJEHHA TENJOOTAAYM y BHYTPEHHeH INO-
BepXHOCTH OCTEKJIeHUSA onpeneqasercsa no dopmy.ae

]
i
rae Gx — cpeAHHd xoaddunuenT TenNoOTAAYH XOHBEKIHEH, onpexaeJse:
MBIH 10 opMyaaM:

Rs = (13)

AAS OKOH Gy==1,68 (f5—7a)® & } (14)

AAS 3eHHTHHIX (oHapeli ax=22 (110 ;)5 .

Gp — cpeAHMR KO3(P(HUMEHT TEemIOOTAAYH H3JyyeHHeM, onpeJese-
MLIX 10 dopmyJe

5[( 273+t3 )4 ( 273+T3 )4]

— 100

d; = ——""“————————'_—_-“—100 _ (15)
tu-‘—'l’ﬂ

Cpentee TepMuueckoe CONPOTHUBJEHHE BO3AYIIHOM TPOCJAOHKH HAXO-
AUTCA 10 dopMyJe

_R_B.II — l ( 16)

K ) |
%.u +an.n

rie Gp, — CPeAHHH KO3()(HIHEHT TelJoOTZAYyH KOHBeKLHedl B BO3MYIL-
HOHM NPOCJIOHKe, onpeleaseMbll o dhopMmyJiam:

_ t—ts
1ast OKOH O - =0,48 ( ;z 2) ;
B.IIL. . (17)
ANS 3CHUTHHIX QoHdpen E‘;u =(,65 (-—tl:-f?-) ,
' hin

rae I, l; —cpeiHue TEMNEPATYPH Ha NOBEDXHOCTAX OCTEKJEHHS B BO3-
AyuwHOi npocaoiike, °C;

hg.n — WHpUHA BO3AYWHOR NpPOCJONKH, M:

lnl—

Qg ; — CPenHuit KO3DGULMEHT TENIOOTAAYH H3JYy4YeHWEM B BO3-

AYLIHON NPOCJOHKe, onpene seMulii no dopmyJe
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5[( 973+£, )4 (273+t? )4]
_ 100 100

e = — — ., (18)

B.II E_?z

TepMHueckoe CONPOTHBJECHHE CJOA OCTEKJEHHS HaxoauTcda mo ¢op-
MYyJsie
— 8
R='—r : (19)
rae 0 — TOJIIHUHA CTeKJa, MM;
A=08 B1/(M:-°C) — xo3pduriueHT TEenJSONPOBOJHOCTH CTEKNA.

CpenHee conpoTuBJieHHe TEMJIOOTAAYH Y BHYTPEHHEH MNOBePXHOCTH
cornacHo riaase CHull I1-3-79% <«CtpoutesibHAf TenJOTEXHHKA» NPUHH-
MaloT paBHBEIM: Ry=0,043 m2.°C/Br.

3.13. Cpennne TeMmeparTypn! Ha NOBEPXHOCTAX TPEXCJAOHHOrQ OCTEK:
JIeHHAA OKOH ONpeessaloT no (gopMyJiaMm:

)

la—Iln —
R,
_ to—ty - —
b=ty — ——— (Ra+Ry);
Ro
— to—ty — = =
lo=1g — "_"__“___(Rn"I‘Rl'I'RIB.H);
Ro
—_— tB‘—‘tH — N — Y )
lag=1g — _':_(ij‘I‘RI"l'RiB.H +R2);
Ro
tﬂ—tﬂ e p— —_— —— —
ty=ty — ————(Rp+Ri+Ripu+Res+R2s1);

B

(20)

Tu=Ifp— ———:—(EB+E+R—13.H +Ry+Rosn +E)

Puc. 4, Cxema Tenlonepena- Puc. 5. Cxema nNpoHMKAHNA HUCIIA-
YR 9epe3 TpexcJOWHOe OKHO Tapmero IOTOKA H  HaApPYXKHOIO
BO3AYVXa B pado4YvVI0O 30HY noMelle-

HUA
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JJs OXHOCJAOAHOrO OKHa NpHHUMAKWT K:=R3=Rign=R2os.n =0, a

AJIsE NBYXCJOHHOTO — Ri=R2pn =0 (puc. 4).

3.14. KoMdopTHOCTL TensoBOoH OGCTAaHOBKM B paboued (0O6CHyxKH-
BaeMOH) 30He TNOMeELIeHHH 3aBHCHT OT CKOPOCTH JBHIKEHHH BO3JyXa.
Pacuernas ckopoctb cTpyn Bo3ayxa Up, o6ycnoBieHnast JeficTBHeM

HHCHAZAIONIero NMOTOKAa M HMHPUJAbTpalUeH BO3AyXa uHepe3 OXHa, He

AOJIXKHA TNpeBHIIaTh HOPMATHBHBIX 3Haveuuii Uy, npuBeleHHBX B
Taba. 1 u 2.

3.15. MakcumaJbHOe 3HaueHHE CKOPOCTH CTPYH BO3Ayxa, o0ycJOB-
JeHHOe JeNCTBHEeM CBOOOAHON XKOHBEKUMH (PHC. 5), pPacCYHTHIBAETCH MO

(opmy.Je

b ta
uf?'f =3,33 U, ( lo ) ' (21)

rae U, — CpelHAs IO MJOWAAMX CKOPOCThH B HayaJbHOM CEeYeHHH CTPVYH;
bo — LIHPHHA CTPYH B HAYaJbHOM CEYEHMH.

CpeaHsii no HJOIIAJAM CKOPOCTh B HAYAJLHOM CE€YeHHH CTPYH HaXo-
AuTca no ¢opmyle

Uo=0,061 (tz—1g)? H'" | (22)
rne H — BeIcOTa OKHA.

[Hlupuna cTpyn B HauadbHOM cedyeHHH onpegesiercs mno ¢opmydae
bo=0,071(t,—1,)~ /¢ H': (23)

PacueTHas cKOpocCTb, YUHTHIBaioOlllasg HHPUALTPAUMIO BO3AYyXa uepes
OKHa, paBHa:

P=W§f ’ (24)

rae ¢ — Kos3p@uuuedT, 3aBUCSAILIMH OT BO3AYXONPOHHIAEMOCTH OKOH,
onpeneaseMui 1o popmyJe

C=3,7/BI/2 _ (25)

3.16. Tax kak xoadpduuueHT CBeTONPONYCKAHHSA T; 3aBUCHT OT CO-
NPOTHBJICHHS Teljionepenade R, , OKOHUaTeJbHbLIH BBHIOOpD KOJHYECTBA
C/IOEB OCTeKJIeHHMS H IVIOUaJAH CBETONPO3paudHbiX Orpa>XJeHHH oInpeje-
JAeTCs METOAOM NOCJaeA0BaTeJbHBX NPpUOJHIKEeHHH.

B xadecTBe nepBoro npuOAuKeHUs NPHHHUMaeM KOJHYECTBO CJIOEB
OCTeKJEHUA H CONPOTHUBJEHHE TeIvonepeaaye coryacHo n. 3.10.

Onpenensaem oO6WuA Ko3(p(PHUKMEHT CBETONPONYCKAHHUA 3alOJHEHHS
no ¢popmyae (3).

HaxonuMm pasmepnl cBeTOBOTO npoeMa no gopmynae (1) u BrInoJ-
HaeM npoBepouHniil pacuetr KEO B cootsBerctBuum co CHull 11-4-79.

Hna noJyuyeHHHX pa3MepPOB CBETOBOrO INpoeMa onpeneseM Ko3ag-
¢puuveHT @, . C NOMOIIbI0 TpapuKa (cM. puc.- 3) uad mo QopmyJe

(9).

BriyncaseM jgonyckaemMyio TeMmepaTypy Ha BHYTDeHHEH IOBePXHO-
CTH OKHa no ¢opmyie (8), ecan Ty, HMeeT NOJOXKHTE/bHBE 3HA-

YeHus, HiaH no TabJ. 5, ecliM 3HayeHUe Tp.non OTPHLATEIbHOE.

Haxonum ponycTumMoe compoTHBJIeHWEe TelJonepenaye oOKHa mo ¢op-
Myae (7).
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CorsnacHo ykasanpmsam n. 3.12, BoluuciasieM cpefHee 3HauYeHHe COMPO-
THBJIEHHA Temjaomnepenavye okHa R’e H cpaBHuBaeM MoJyueHHOe 3Haye-
Hue R’ ¢ NpuHATHM Ry2.

BuiuncaseM 1, 1o gopmyae (20) ¥ cpaBHHBaeM ¢ Ty ... -

Haxoaum pacueTHoe 3HAUEHHE CKOPOCTH HHCMAAAONIEro IOTOKA
Bo3nyXxa Up B6au3u oxkHa nmo ¢opmyne (24) u cpaBHHBaeM MNOJy4eHHOe

3ilayeHHe ¢ HopMupyemo#l BeauunHod Uy .
Ecian nocae mepBoro npulJinKeHHUS YAOBJCTBOPAIOTCA BCE TPH YCJIO-

BUsi: R'g >Ro%, 1's >1g pop ¥ Up <Uy, NpHHATAA mJOIlaAb OKHA M

KOJIUYECTBO CJIOEB OCTEKJEeHHS NO3BOJSAIOT c034aTh TpeOyeMBIH MHKpO-
KAUMaT Ha padouux Mecrax, B cayuae, xoraa ykasaHHble BhILIE YCJOBUSA
TemJI0BOro kKoMdbopTa He BHFNJHAIOTCH, HEOOXOAUMO YBEJHUHUTbL KOJHYe-
CTBO CJIOEB OCTEKJEHHS M BLUIOJHHTb PacyeT cHOBA.

317. las Bw6opa HanGoJsee palMOHAJbHOM KOHCTPYKLMM OKHA MJIH
(poHapsd, H3TOTOBJAAEMOTO N0 THUIOBHIM pellIeHUAM WX HHAHUBUAYAJbHBIM
npoekTaM, HeoOXOAMMO TMPOBECTH TeIVIOTeXHHUYECKHE pacyeTh! MO ofnpe-
NeJEHHI0 TEeMAepaTypPHEIX MNOJeH, MPUBEAECHHOro CONPOTUBJCHHS TENJao-
nepejpaue, TEIJIONOTEPb ¢ YyUYeTOM (QHAbTPallu¥ BO3JYyXa.

3.18. Tlpn pacuete cBeTONpPO3payHLIX KOHCTPYKIKH HEOOXOAHMO YdH-
TbIBATb, YTO OHH HMEIOT YYACTKH C PA3JMHYHHKIMH TenJO3alllUTHHIMH Kaue-
CTBAMH: CpPellHeH 30HBI OCTEKJEeHHS, B KOTOPOA TeMMNepaTypHLIA nepenaj
B BO3JYUIHOH TPOCJOHKE MEXIY MNOBEPXHOCTAMH OCTEKJEHUS He H3Me-
HAETCS, KPaeBbiX 30H OCTeKJEeHHH — Y4YacTKOB HX NPHUMBIKaAHHA K Hepe-
nJaetaM; NEPEenJIeTOB M YYaCTKOB HX NPUMbIKAHHA K HaPYXHLIM CTeHaM.

HeJbI0 NpefoTBpaunleHuss o0pasoBaHHsl HAa OCTEKJEHHH U Tepe-
njeTax HHesl W HaJelH ¥ BHIABJEHHS YYaCTKOB KOHCTPYKUMH TeMmepa-
TYPIILIX TNOJEH NO JOKaJAbHBEIM XapakTepHCTHKaAM Temnoobmena.

KOHCTPYKUMA OKHA CYHTaeTcs BHIOPAHHOH nNpaBU/bHO, €C/I¥ TeM-
lepaTyph! Ha BHYTPeHHEHA NOBEpXHOCTH OCTEKJEHHS W nepenjera OyAyT
Boiiie 0° C. KoncTpykuusi senntHoro ¢oHapsa BrniGpaHa NpPaBUJbHO, €CJIH
TeMIepaTyps Ha BHYTPEHHMX MNOBEPXHOCTAX cpefHeH 30HB! OCTEKJEeHHS
B 3MMHee BpeMa OYAYT BHIUE TOUYKH POCH, a B KpaeBhlX 30HaX M Ha
nepemnjerax ~— soille (° C.

3.19. JlokaabHble 31HauyeHUs TeMIepaTyphl Ha pas3HuHbLIX NOBEPX-
HOCTAX OCTEKJeHHSl cpelHed 30HH (puc. 6) onpepeasiioTca no ¢opmy-

JaAM.
% V te
2 To
; ¢

Z
T,
4
y Aﬁ s, Vol | Rs
Re £y

Puc. 6. K pacueTy JIoKajh-

HbIX 3HAYeHUR TeMIepaTyphl

Ha pa3’snA9IHKIX NOBEPXHOCTAX
OCTEeKJIIeHUA
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Ta=fp — T R3;
{g—1
fy=t; — ————(Ru+R));
Ro
lo—1 26
ty=tp — —-——E—“-——(RB+R1+R13.H); (26)
O
fo—1Iy
Tu=1lg — R (RB"‘E R+2Rn_n)t
0

raie Ry, — JoKaJibHble 3HAYEHHS COMPOTHBJEHHS TeMjonepenaye KOHCT-
pyxuuu B ceyeHnH X (cM. puc. 4), onpenenseMsie no popMyne

Ro=Ros +Z Ryn+% R+Ry. (27)

Jloka/ibHble 3HaueHusi TepMudecKux conpotusieHuit R u Ry, pas-
Hele UX CPEAHMM BeJUYHHAM, onpepeasiorca no dopmyaam (13) » (19).
JloKaJbHOe 3HAYeHHEe TEPMHYECKOro CONPOTHBJIEHMA BO3AYLIHOA MpoO-
CJIOHKH caeayer paccMaTpHBaTb KaK CyMMY JBYX TEPMHYECKHX CONpO-

THRJCHHH NOrpaHUYHBIX CJOEB Rnn H Rnn (cMm. pHe. 6) u onpeaenfiTh
no ¢gopmyJie

t—t
Ry =™—m8m8mm™m™m™——— (28)

alltn.n (tl_tﬂl:) +agﬂ.ﬂ (tm"‘"t2) +ag_n (tl""'t2)

rae i, ; — JAOKaJbHEIA KOI(p(UUMEHT KOHBEKTHBHOM TemJaooTA2YH Y

TEIJIOX NMOBEPXHOCTU OCTEKJEHUH NPOCAOHKH [, onpeaense-
MBI [0 opMmyJIe

afep =15 (h—tm )3 101, (29)

rae Go, » — JOKaJbHEA KO3(PQUIHEHT TEMIOOTIAUYH y XOJONHOH NOBEepX-
HOCTH OCTEKJIEHMS NpOCJOiKH f3, onpenensieMbid no ¢op-

MVJie
abe ;=15 (tm—12) 03 | (Ho—x)0.1 , (30)
rae ag‘_n — JIOKaJbHLI KO3 (UIUEHT TenJOOTHAYH H3IJYYEeHHEeM, onpe-

AenasieMuil no ¢opmyie (18);
Im — TeMnepaTypa B AApe€ BO3AVIIHOH NPOCAOHKH, OnpeaesieMast
no dopmyae

tm =t —(t,—t2) [0,83—-—0,6( - )] (31)
, HOH

3.20. Ilpn onpeneseHuu TeMIepaTYpPHHIX NoJeA B CPeAHEH 30He
OCTEKJIEHHUAI CJeAyeT TMPUMEHNATh CAeAVIOIYIO CXeMy pacyeta, OCHOBaH-
HYIO HA MeToZle NOCJAeN0BATENbHBIX IPHOJUKEHUN:

no dopmydae (19) onpenensiior TepMuUeCKHe CONPOTHBJAEHUA OTHAEJb-
HHIX CJIO€B OCTEKJEeHNS;

no raase CHnIl 11-3-79 * «CTpoHTeNIbHAA TENJOTEeXHHKA» TPUHU-
MAalOT B KadecTBe nepBoro npubimxeHns cpeaHue 3HaveHus Rs , Ry
U Ran . ITo dopmyae (12) Haxomar cpensee 3Hauenue R ;
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OnpefcaaioT CpeAnye 3HAUEHUR TeMnepaTyp Ha pa3dHYHHX NOo-
BePXHOCTAX ocTekaenusi no dpopmyaam (20);

CPeHIOI0 30HY OCTEeKJEHHA pa30uBalOT NO BHICOTE OKHA Ha paAl
ceueHm#t X;, X1, ..., Xp ¥ no popmyne (31) onpenensior AJAS HHX TeM-
nepaTypbl B fjJipe BO3AYIUHOHU NPOCHOHKHU;

OTNPEAENAIOT JIOKaAbHble KOSGDDHIHEHTH TEIJIOOTAAYH KOHBEKIHeH
1 n3nyyenuem no dopmynam (18), (29), (30);

HaXOAAT JIOKaJbHble TEePMHUECKHe conpotuBieHuss Ren 1o dopwmy-
Je (19);

no ¢opmynae (13) onpeaeasior TeEPMHUECKOE CONMPOTHUBJCHHE Y BHYT-
peHHeH MOBEPXHOCTH OCTEKJCHWA,

no ¢gopmyae (27) onpeAeasiior JiOKaJbHble 3HAYEHHUA CONPOTHBJCHHS
Tenjonepenave;

no dopmynam (26) HaxoAfiT HOBHIE YTOYHEHHBLIE 3HAYE€HHHA TeMIle-
paTyp Ha pas3JHYHKIX NMOBEPXHOCTAX OCTeKJEHNA;

MOBTOPSIOT pacyeT H YTOUHAWT fm;, Rg v Renr 10 Tex nop, moka
B ABYX nOCJeAHUX NpHOJMMXEHUSIX 3TH 3HayeHns OYAYT OTAHYAThCA OJHO
oT Aovroro He OGoJsee uem Ha 10Y%.

3.21. TemnepatypHbie 10Js MNepenyieToB, KPaeBblX 30H OCTEKJEHHSA
YYaCTKOB NPHMBIKAHUSA NepenJeToB K HaDVYXHBIM CTeHaM OKOH M (poHa-
peil pekoMeuayercs paccuuThiBaTh Ha IBM, noan3ysice «Pykosoactaom
no ucnosabioBaHuio IBM c¢ cucremoit komaua M-20 nporpamMMb! pacueta
ABYXMEpPHKIX CTAIHOHAPHBIX MOJeH OrpamAauINX KOHCTDVKUHH 3AaHHI
(8 c6.: CrtpouteapHas Tteniaorexnmxa. M., HUUNCSD, 1976). Tlepenoc
TeNJIa B BO3AYIUHOH HPOCJOHKE DEKOMEHAYEeTCS paccMaTPHBaTh TaK Xe,
KaKk U B TBepahX teJax. [lpnm sTom 3kBuBaneHTHHIA KO3(DHUNEHT TEnJo-
NPOBOAHOCTH HAXOAHTCH N3 BHIPAMEHUS

Ao =0/ Rp.n .

3.22, Cpennee npuBeacHHOE CONPOTHBJEHHE TENJonepeaaye CBETO-
NMpo3payHBIX orpa)xKaeHuit onpenensercd ne dopmyse

- F
Ro” =% F Freo ' (52)
fo P fum
0 0 *0
rae RSP — cpelHee conpoTHBJEHHE Temsonepejade CPegHeN 30HB;
RP — cpennee conmpoTuBJeHue Temjaonepegaye KPaeBHIX 30H;
R,°P — cpennee conpoTHBJeHHe Temyonepegaue mepenJera;
F — NAOLaAb KOHCTPYKIHUY, onpefendeMas 1o gpopmyne
F=F¢p +Fxp +Frep . (33)

Cpennee conpoTuBieHHe Terionepenaue cpefHell 30HHI OKOH Haxo-
aurcst no ¢opmyae (19). Cpennee conpoTuBJieHHe TenJonepegaye Kpae-
BbIX 30H H NepemnyeTa KOHCTPYKIHH OKOH OmnpeaesiieTcsd M3 BbIpaXeHHH:

[p—1y

RIP = —— Ru; (34)
~. te—I —
Ry P =————— Rs, (35)
0 f Irep
e Ta° , Ty © —CPefHne TeMIepPaTyPsl COOTBETCTBEHHO Ha BHYTpEH-

HUX NOBEPXHOCTAX KPaeBbiX 30H U NEepenJera.



[Mpu onpeneneHyu _féf;? U T?SBP 3eHUTHMX ¢onapeit B dopMyaax
(34) n (35) BMecTo TeMnepatypw fg cAelyeT NOACTABUTb TEMIEPaTy-
PY fncb .

3.23. Ilotepn Tensa uepez cBeTONpO3pauHbleé KOHCTPYKIHH PacCuH-
THIBAWOTCA NO QopMmyJie

QzQO'}'Q.ﬂ! (36)

rne Qo — OCHOBlBIE MOTEPH TemJa, 0OYCJOBJEHblE Pa3HOCTDHIO TeMIle-
paTyp Hapy»KHOro W BHYTPEHHEro BO3JAyX4d;

Qa — JNONOJHUTENbHEE TENJONOTepPH Ha HArpeBaHHe HaPYXKHOTO

BO34YyXa, NMOCTYNAIOUIEr0o B NMOMeIlieHHe 32 CUET MHPHUIbTPAE-
Uy Yepe3 KOHCTPYKIMH.

3.24. OcuoBHbIE TIOTEpPH TeNJa uepe3 OKHA PacCYUTHLIBAIOTCHA IO
popmMyae

F
Qo = — (te—tn), (37)
RoY

rae F — njontaab okHa uau QouHaps.

3.25. [lomnoJsinuTenbHble NOTEPH TEMJia Ha HarpeBaHue HaPyXKINOro
BO3AYXa, NOCTynamwilero npy HHPUALTpAUMH Yepes CBETONpo3pauibie
orpaxkjaeHus, cienyetT onpeaenasaTe no dopmyJe

Q1=0,28 GoF (ts—tu), (38)

rane G, -— KOJuuecTBO BO3iyXa, Kr, npoxoxafauero 3a | 4 uepes 1 m?
Nnolllagid OKHA WJau (PoHapH.

3.26. KoanuectBo Bo3ayxa G,, MOCTYnaiollero B NOMELIEHHEe, He
NO/KHO IpeBHIIATh HOPMATHBHBIX BeAMYHH, YKa3aHHBIX B Ta0d. 4, K
onpejnensiercsa no gopmyJe

rae j — kosddulueHT Bo3ayxonpouHumaeMoct, kr/(mZ-u-Ila);
A p — pa3HOCTL JaBJEHHH BO3JAyXa Yy HAPYXKHOH Y BHYTPEHHEM TMO-
BePXHOCTEH HAPYIKHBIX OrpaxAalollUX KOHCTPYKHHHA 3xauud,

[1a.

3.27. KosbduuuenT BO3AYXONPOHHIAEMOCTH onpeaenserca no ¢op-
MyJe

j=B/Aph | (40)

rae B — xoadpdunuent, onpepensieMun no npuia. 10 x raase CHull
11-3-79* «CrpoutenbHasn TennorexHuka» (tabn. 9).

3.28. PasHocTh AaBjieHHH BO3AyXa MeXAy HapyXKHOH H BHYTpeHHel
MOBEPXHOCTAMH Orpa)KAaloUIUX KOHCTPYKUMHA onpelessior AJs NepPBOro
3TaxXa 3ZaHUA ¢ HAaBEeTPEHHOH CTOPOHB! K BRIYUCJAAIOT nO dopmylie

Ap=5i4L(VH‘“VB)+O,29 Vn 32, (4])
rae L  --BBICOTa 3JaHUA, M:
Ya VB — 00beMHLIe Beca COOTBETCTBEHHO HAPYXKHOTO U BHYTpeH-
Hero BO3AYXa, Kr/m3, onpeaensiembie no ¢opmy.e
353
Y= ;
273+tB(H)
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U -—CKOpPOCTh BeTpa 3a fAHBapb, paBHAfd MakCHMAJbHOH WH3
CPeJHHX CKopocTe# no pymMb6am, NOBTOPSEMOCTb KOTO-
prx coctaBasger 169 u 6onee, onpenensiemas no riaase
CHuI1 2.01.01-82 «CrtpourenbHass KJIMMATOJOTME H TIeo-

dbu3znkay.
Tabnuna 9
3HaveHne ro3ddhu-
Iuenra B sanosiHe-
KoJnaectTro HHi# CBETOBHIX TIPO-
YOJOTHEHHLIX €MOBR C JlepeBAHHBDI-
3anojHeHue CBETOBOI'0 HNpoeMa IIDATBODPOB MM HepenIeTaMy C
3anoJIBeHust YILNIOTHEHNEM IOpo-
KJIagKaMN B3 ITeHO-
nonmyperana,
m2.q.-T1a’/s [rr
OnuHapHoe HJAM ABOHHOE OCTeKJe- 1 1,2

HHC B CNIaPeHHBIX Nepelerax

JBoliHOe ocTekJeHHWe B pa3geJibHBIX 1 1,35
nepemnjerax 2 1,75
TpoitHoe ocTekJeHHe B OAWHAPHOM U 1 1,4
ClIapeHHOM mepenyerax 2 2

3 2,6

ITpumMmevanns: |. 3HaueHue Koadduuuenta B 3amonHeHU# cBe-
TOBEIX MPOEMOB C MeTA/JMYECKHUMH NepelJieTaM¥ cJeiyeT NPHHHMATbL C
kKo3pdunnenrom 1,1.

2, 3naveHue KoadduuueHTa B GaJkoHHLHX ABepeft cjeayer NPHHH-
MaTb ¢ Kodpdhuunenrom 0,8.

3. 3HaveHne Ko3ad@ullneHTa B 3anojHeHHH NPoeMOB CBETOA3pallu-
oHHHX [l-o6pasHux ¢oHape#i 6e3 yniOTHeHHS NPHTBOPOB CJAEAYET MpHU-
HUMaTh ¢ kosbhdunuenrom 0,1.

4. 3nauenne KosdduuneHra B 3anonHeHnin okon ©6e3 OTKpHBAalo-
Iuxcss ¢cTBopok (6e3 NmpUTBOPOB, ¢ YIIOTHEHHMIMH (aJjbLiaMy) cleayer

2
npHHUMaThL paBHbiM 4,6 m2-u-Tla ls Ixr (He3aBUCHMO OT KOJIHYECTBA H
MaTepualja nepensieTOoB H BHIAOB OCTEKJEHHS), 3eHMTHHX ¢oHapeil (¢

2
VIUIOTHEHHBIMH CONMPAXKEHUAMH sjeMeHToB) — 2,3 M?-u-Ila ls 1xr.

4. PACYET CBETONPO3PAYHBIX KOHCTPYKUUHA
NP YCTAHOBKE NMOA HUMH HAIPEBATEJILHBIX NPUBOPOB

4.1. HarpeBaTeabHble npuOoOpH! MOJ OKHaAMH CJjeJyeT yCTaHaBAUBATH
B TeX CJaydasax, Korjga B pabouel uau ob6cayKupaeMOH 30He NOMelleHHS
CKOPOCTb HHUCNAZAIOUIEro MOTOKA npeBhillaeT AONYCTHMhle 3HaueHUsS HJH
cpelHAs TeMnepaTypa Ha BHYTPEeHHEH NOBEPXHOCTH OCTEKJeHHUs OoJblue

o o
0° C, HO MeHblle AONYCTHMBIX 3HAYEHHA Ty nop .

4.2, Bribop BnAa HarpeBaTeJbHBIX NPUOOPOB, a TakXKe napaMmeTpoB
TeNJOHOCHTEJISI H TeMIepaTyphl Ha MOBEPXHOCTH NMPHOOPOB CJAEAYeT IIpo-
H3BOAHTL B cootrBercTBMH ¢ riaBofi CHHuIl nmo npoekTuposaHuio otoll-
JeHUS, BEHTHAAUHH H KOHAHUHOHHPOBAHUA.

4.3. Pacuer OKOH mnpH yCTaHOBKe MOX HHMH HarpeBaTeJbHBLIX TIPH-
60poB NPOH3BOAAT B TAKOH e MNOcJAefOBaTeJbHOCTH, Kak H 6e3 Harpe-
BaTeJIbHLIX npuOopos.
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4.4. KonuuecTBO CJ0EB OCTEKJACHHS OKOH NpPH YCTaHOBKE HarpeBa-
TeJdbHbIX npuOOpPOB NPHHMMAaeTCHd B 3aBHUCHMOCTH OT TpebyeMoro 3Haue-
H1UA CONPOTHUBJIGHHA Temjaonepenave, onpejensemMoro no mn, 3.10.

4.5. I[Tpn ycraHoBKe nmoja OKHaAMH HarpeBaTesbHbiX NpuOOPOB HUCNA-
N,aI0IHA KOHBEKTUBHHIH NMOTOK NMOAaBAAETCA BOCXOAALISH TEIJIOR CTpyen
BO3JYXa OT HarpesaTteJfl, a AONYyCTHMAaA TeMmIepatypa Ha BHyTpeHHeH
NOBEPXHOCTH OCTEKJCHHS onpepenfercs no gpopmyJae

3,5 Pu—ox
Tp.oon = 14— (23,2—1,3 ¢y), (42)
Py—ox Cq—np
rae fo — TeMIepaTypa MOBepXHOCTH HarpesarteJbHoro npubopa;
Pq—qp  — KOIPQHUUEHT OOJYUEHHOCTH MEXAY MOBEPXHOCTHIO TeJa

YyeJoBeKa U NOBEPXHOCTbIO HarpesateJbHoro npudnpa,

4.6. Pacyer OKOH TpH YCTPOHCTBE IO HHMH HArpeBaTe JbHBIX TPH-
GOpOB BKJIOYaeT BHIOODP MOLIHOCTH NmMpuUOOPOB, OnpeaesieHHe MecTa BCTpe-
Y4 TeMAOH BOCXOAALEH UM XOJOAHOM Huchazalomedl CTpyld Bo3AyXa,
onpezneJeHHe cpeaHel TeMIepaTyphl Ha BHYTPEHHEH MOBEPXHOCTH OCTEK-
JeHHs B 30He AedCTBUA TEIJIOH CTPYH M CpeJHed TeMnepaTyphl Ha OCH
TelJIOR CTpyH, oOfnpeleseHHe TEmJONOTEPs H OTONUTENBHOrO 3(PdeKTa,

NMOKa3blBAOUIEro YBeJHYeHUe TemaonoTeph INpM INpHUMeHeHuu Harpesa-
TeJIbHBIX NpHOOPOB.

4.7. Ko/mmuecTBO KOHBEKTHBHOI'O Tell1a, BBIAESIAEMOro HarpesaTelih:
HeIM nipubopoMm @y, M0MXKHO OHTh HE MeHee KOJduyecTBa Temnsa, Tepfe-

MOTO OKHOM NyTem Komsexknum QF. T.e. Qa>Qg,

KoanuecTBO KOHBEKTHBHOTO TemJa, OTIaBaeMOro HarpeBaTeJbHLIM
npubopom, onpeaensiercs no dbopmyne

QKH = QA (f o—1I8) Fn,

1 o
rae ay=1,68 (fo—fg) ~— CPeAHHN KOIP(PUIHUEHT TEeIJooTAAa4Yy Harpe-
BaTeJbHOTO npubopa KOHBeKUueH;
Fy — niomans, HarpeBaTeapHOro npuéopa.

KOHBEKTHBHBEIE TEIJIONOTEPH uepe3 OKHa ONpelefiloTca no GopmyJie

ER =Gn(t3—-’TB)F1

1 .
rne ax=1,68 ({g—1p) fs — CpeAHUH KO3 (PUUHEeHT TEMNJOOTHAUA OKHA
KOUBEKIHUeH.

4.8. Ecin npy npyMeHeHUM HarpesaTe/ibHOro npubopa BLINOJAHAETCS
ycaoBue 0. 4.7 nacrosimiux Pekomengauuil, Heo6X0AUMO BhIYHCAHTD KO-

QHLHEHTBl OOMYUEHHOCTH @y o U @y, U BBHIIOJHUTL TeNJOTEX-

HiYeCKMHA pacyeT IJs ONpellesieHUA CpPeLHed TeMIlepaTypbl 1ia BHYTPEH-

HeH MOBEePXHOCTH OKHA B 30He ASHCTBHA TENJOH rpaBUTAIMOHHONH CTDYH.
Pacger craepyer npousBOAUTb B TaKOH TOC/ACLOBATEJIbHOCTH:

HAXOMUM 9KBHBAJCHTHHIA AuaMeTp ds AJA BHOpaHHOro HArpeBa-
1eJLHOr0 npubopa no tabn. 10.

ornpefeJgeM MeECTO BCTpeYd TeNJOH M XOJOAHOH CTPYA no ¢opmyae
¥ 1,2 3 1,25n
crmopa 2 |t (L)
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Taoauna 10

OKBIBAJICHT- X apaKkTepHbIii

Bun rarpeBatTeJdbHOr0 npnodopa HEI Ana- pasMep
MeTp d,
[lunuuap dy JAnameTtp
[Thockas naactuHa c OJHOCTOPOHHHM BHI- TEL Hnuna
nejsienueM Temiaa
ITnockasg wactTuHa ¢ JABYCTOPOHHHUM  BBI- 21/me »
neJieHneM TenJia
[IpamoyronbHas npuama 2(a+b)/m Bricora,
IUHPHHA

3Hadenne tponpeaensercs no gopmyae (20);
BoiyucageMm uuncio I'pacrodpa Gry:

&P (to—1s)d?

Gro-——- V2

raie P — xKo3PpPULUeHT JHHEHHOTO pacCLIHpPeHHS;
g — yCKopeHHe CBOOOAHOTrO MajfeHus;
v — KHHeMaTHyeCKas BA3KOCTh BO3JAyXa;

onpejeasieM cpeanee yucao Hyccenbra:
Nup=0,33Gro® (x273—0,27)x—1 ,

—_ Xg'
TAe Xg — N
ds

HaXxoAnM cpenHu# KO3Q(HUHeHT TeIJIOOTIaYd  rpaBUTALHOHHOH
CTPpYu no dopmyJae

- N-Lln A
dy = da

CpeAHHH TeMNepaTYPHHH HAMOP (tm—--ca)cpnhmumﬂem o gopmyJe

, (43)

0.64 O 1,435 /1 © n
(b —Ta)ep = ——= H ( ry ) (xy® —1);

Xp XB
onpejensieM CpeJHIO0 TeMIlepaTypy Ha OCH TPaBHTALlHOHHOA CTPYH
o gopMyJie

Tm= (tm—7Tr)ep +7%8;

onpexeaseM BHOBbL TeMIIepaTypy Ha BHYTpEHHEH MNOBEPXHOCTH OKHA
B 30He JeHCTBUA rpaBHTANMOHHOH CTPYH:

— tm—t
o o _m H '
as Ro
1 —_—
rae R'o =Ry — | Rp ——— D Ap=0-+ag:
e



AJA JaJpHedillnX pacyeToB NPHHHUMaeM CPeAHIOI TeMNepaTypy BHYT-
peHield NOBEPXHOCTH OCTEKJICHMA

Ta+T'n
2

fajiee pacdeT NOBTOPsieM, NOJACTABJASAS BMECTO Tp 3HaueHHe T”p;
B pe3yJbTaTe TPeThbero npubinXKenusi nNojyvyaemM HUBOe 3HayeHUe
TeMnepaTypsl Ha BHYTPeHHeM NOBEPXHOCTH OCTEKJ/IeHHSA

/4
T B—

s

¥
rer T’E+TB
2

JJIsl OKOHYATEJbHOro BhIOOpa Tz B 30He fAeHcTBUA TeIJIOH rpaBH-
TAUHOHHO® CTPYH HeOO0XOAMMO BHINOJHUTL J3—5 nNpHOAMKeHHH, NIpH
3TOM TeMIepatrypa TB B NocjaelHeM HPHOJAHMEHUH HOJXKHA OTJHYAThCH
oT npeabiayuiern He 6Gosee ueM Ha 0,01 °C.

4.9. [Iaa BLIABJeHHUS OTONHTeJbHOro 3d(deKTa HarpeBaTe bHLIX IPHU-

Qr+Qx
Qox

AeJUTb NOJHLIE (KOHBEKTHBHBHIC U JYYHUCTHIE) TeIJIONMOTEpPH NPH JAeHCTBUH
xonoaHoR Qx u Tensolt Qr CTPYRH M CONOCTABUTh MX C TEIJIONOTEPAMH
oxHa 6Ge3 yCTpOHCTBA HarpesaTenbHoro npubopa no dopMmyaam:

O0OpOB, TOJYYEHHOTO H3 BHIpa)eHufl dy= He0OX0AUMO ornpe-

Qox =[1—B(tﬂ'"‘TB] Foxr ;
QxL‘Ea(fa——Tn) Fx,

rae &g =87 B1/(M?-°C) — cpeaHuil Ko3(PPHIHEHT TEMJOOTIAYH;
Fy — njaouaaps HUcnajawuero noroxa;

Qr=l;;:(fm--—‘ra)cp Fer +11:(ta—'f”a) Fer
rie Gy — KO3¢ppHUHEeHT TENJoOTAAa4YH KOHBeKIHeH, onpeaeaseMbld M0
_ opmyne (43);
a; — Ko3(pdHUHeHT TEIVIOOTAAYH H3JAYUeHUEM, OoIlpejesaseMuld [0
popmye
5[( 273+1q )4 ( 27347, )4]
| 100 100

OQp = — —

i ‘
tB'—-TB

FAe Tg— CPeNHAA TeMneparypa Ha BHYTDeHHeH TIOBEPXHOCTH OCTeKJje-
HUA B 30He paelicTBUSI TENJOH CTPYH, olperelsieMass no ¢op-
myae (20);
Fep — naomaap Temiod cTpyH.

4.10. TenjmotexHuyecku pacyetT OKOH NPH YCTPOHCTBE NMOJA HHMH Ha-
rpeBaTeNbHLIX NpHOOPOB pPEKOMEHAYETCA BBLINOJHATbH C INoMombio DBM.

4.11. IIporpamma SWBOND no aaropurmy (cm. nmn. 4.7—4.9) wme-
TOAOM NOCJIEJOBaTEJbHbIX NPHOJAUKEHHH OCYLIECTBJASET pacyeT TemnJIoTeX-
HHYECKHX XapaXTepHCTHK OKOH INpPH YCTaHOBKe MOJ HHMH HarpeBaTesb-
HEIX npubopos. [Iporpamma cocrout u3 Tpex monyJsen. OCHOBHafs mpo-
rpaMma OCYLIECTBJAfIET BBOJ MCXOAHHIX JaHHHIX M BH30B NOANPOrpaMMbl
SWBOHD. [ToanporpaMmma SWBOHD wmeronom nociexoBaTeabHBIX INpH-
OJuKeHUH peaau3yeT BbIYHCJEHHE M NeuaTh TENJOTeXHHUECKHX Xapak-
TepUCTHK. BcenomoratenbHas noanporpamma SWZAG ocyilectsifier me-
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yaTh 3aroJioBka TabJaunbl, IIporpamma Hanucana Ha anropHTMHUYECKOM

asbike POPTPAH-1V. BBoag uCXOmHBIX NaHHBIX OCYLIECTBJSETCH C nep-
dokapt. O6bem onepaTHBHOH naMsATH AJSA NPOTpaMMH COCTaBJfAeT 29 Ku-
J00anT.

4.12, HeoOxonumble AJi1 pacueTa HCXOJAHHE JaHHble BBOAATCA B
TAaKOU TOCJAeA0BATEJbHOCTH:

1. Hepemennnie N 1, N 2, N 3, N 4, N 5 BBoaATcA Cc OJHOH mep-
doxkapTsl no opmary /5:

N | — xonunuecTBO 3HaueHH#A 3(p(PeKTUBHHIX AHAMETPOB HarpeBaTelb-
HbIX npuOOPOB;

N 2 — KoauyecTBO 3HAYEHHH TeMnepaTyp, NPHHUMaeMbiX AJs Ha-
rpeBaTeJicHOro npuobopa;

N 3 — KOJH4YeCTBO 3HaYeHHUH BLICOTHI OKOH;
N 4 — KoanuecTBO 3HAUGHHA TeMNnepaTyp BO3JAyXa BHYTPH IOMe-

HLEHHA;
N b — koandecTBO mnepdhoxapT, ¢ KaxKAOA H3 KOTOPHIX BBOIMUTCSH
napa BeJHYUH — CONPOTHBJIEHHE TenJonepeaaye OKOHHOTrO

npoeMa ¥ TeMNepaTypa Hapy»XHOro Bo3ayxa *.

Onucanuble Huxe (B nin. 2—6) oaHOMepHbie MACCHBbLI HCXOAHOM HH-
¢opmauuu BBOAATCA no dopmarty F 10.0, Ha xaxaoi nepdokaptTe nep-
dopupyloTCA N0 BOCEMb YHCe.I.

2. DPR — 3HauycHHA 3(}¢dEKTHBHEIX AHaMEeTPOB HarpeBaTeJbHbIX NPH-
oopoB. KoJsnyecTBO 371€eMeHTOB MaccHBa paBHo N 1.

3. FN — 3nauenusi nJjollaneil HarpeBatesibHbIX npubopos, m2. Koau-
YeCTBO 3JIEMEHTOB MaccHBa paBHo N 1.

4. TPR — 3HayeHHsA TeMmnepaTyp HarpeBareabHoro mpuéopa, °C. Ko-
JHYECTBO 3JeMeHTOB MaccuBa pasBHo N 2. Jlanubii wnHaGop 3HaueHmh
TeMMepaTyp OXHH U TOT XKe AJf KaxJAO0ro u3 NpHHUMAeMHIX B pacueT
HarpeBaTeJbHbIX NPpUOOPOB.

5. HOKHO — 3HaueHHs1 BHICOTBI OKOH, M. KoJHuecTBO 3JeMEHTOB
maccuBa pasho N 3.

6. TB — 3Hayenuss TeMnepatyp Bo3Ayxa BHYTpH nomelieHHud, °C. Ko-
JUYECTBO 3JeMeHTOB MaccuBa paBHo N 4.

7. ALB — 3n0aueHne Ko {duuUMeHTa TENNOOTAAYH BHYTPEHHEro BO3-
ayxa, Br/(m2.°C);

ALUCH — 3navenne Ko3Q¢uuueHnTa TeNJoOTAAYH H3NYueHHEM BO3-
AYIIHOA mnpocJyiolku, Bt/ (m2-°C);

ALAM — 3nauenne kKo3(pduIHenTa TemWIOOTAAYH H3JYUYEHHEM BO3-
ayunoin npochaordku, Bt/ (m2-°C);

ALAM — 3nauenne xo3p¢uilMeHTa TenJONPOBOAHOCTH BO3JYyXa,
Br/(M2.°C). DT Tpu BeJHYHHBLI BBOAATCA ¢ ORHOH nepdoKapTh mo ¢op-
maty F 10.0.

8. RO — 3HaueHHe CONMPOTHBJICHHS TeMJoNepexave OKOHHOrO mnpoema,
Mm2-°C/BT:

TH — 3HaueHHe TeMnepaTyph HapyxHoro Bosayxa, °C.

OG6e BeJHUHHH BBOAATCH C OAHOH nepdokaptm no dopmary F 10.0.

4.13. IleyaTp UCXOAHBIX A@HHBIX CONPOBOXAEETCHd KOMMEHTapueM H
YKa3aHHEM pa3MepHOCTH MCXOJHBIX BeJuuyHH B cucteme CH.

4.14. C nomMoumpbio nporpaMMul ORIIM PacCYHTAaHLl OKHA ¢ OJHO-,
IBYX- H TPEXCJOMHLIM OCTEKJIeHHeM C YCTAHOBKOH NOJ HUMH HAarpesa-
TeJbHEIX NPHOOPOB. DHIJIM pacCMOTPEHN 34aHHS, pPAaCNOJOMXEHHhe B

* 3Hauenus mnepemeHHnx /R (HoMep XaHasa BBOAa ¢ IepdokapT)
n /W (HoMep KaHaJsa BHIBOJA Ha nedaTh) 3aaalOTCsl ONEepaTOPAMH HpH-

cBoeHUsA (CTPpokH 3 W 4 nporpammnl). IR=5, IW=6 paa 2BM M-4030;
IR=1, IW=3 nna 2BM cepuu ES.
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Pac. 7. OnpeneneHre pacxoxa ao- Puc. 8. Onpepenenye pacxona Romno.Ji-

HOJIHATEJILHOIO TEenia B 3¢HNTHOM HUTEJALHOI'O TEIJIA B 3eHATHOM (oRape

¢oHApE C OMHOCIHORHLIM CBeTONPO- C NABYCHOHHLIM CBETOIPONYCKAIOIHM
IIYCKAIIAM 3alNoNHeAReM 3aMMO0JTHeHREeM

PA3JIMYHBIX KAHMATHYCCKUX 30HAX C PacyeTHLIMH TeMIlepaTypaMH HapyX-
Horo po3ayxa mudyc 15, 20, 30 u 40° C.

BhicoTH CBeTOBBIX npoeMOB MeHsqauch ot 0,6 no 4,8 M. las Bol-
AIBJIEHUA ONTHUMAJbLHOrO BapuaHTa NPUMEHEHUs HarpeBaTeJbHHX Rpubo-
pPOB B pacyeTe HCNOJb30BaHbl TPM BHAA HarpepaTesbHHX NPpHOOpPOB, OT-
AUYAIUXCH reoMerpHyeckuMu napamerpamMu (d u F ). Temneparypsi
Ha NOBePXHOCTH Harpeaa'reabnmx npuOopoB ORI TIPHHATH PaBHLIMY
95, 110, 130 u 150°C

Peayumam pacqe’ra npuBefeHsl B npua. 4.

4.15. B 3eHuTHbIX oHapaAxX anm oborpena noAGoOHapPHOro NMPOCTPaH-
CTBA ¢ UedbI0 YCTPAHEeHMS KOHAGHCATA H TAafiHUA CHera peKoMeHAayeTcSH
npuMeHATs, TpyOwaThie HarpesaTesiH, pacnoJjaraeMble BAOJb HHXXHEro
nepumetTpa ¢onapa. B stoMm chiyuae TeMnepaTtypa Ha BHYTPEHHEH 1O-
BEePXHOCTH OCTeKJICHHA OyaeT BHIle TOYKH POCHI.

4.16. HeoGxoauMoe KOJHYECTBO AOMOJHHTENLHOrO Tenja AJs ycrTpa-
HeHHst 00pa3oBaHHA KOHAEHCATA ¢ BHYTPEHHeH NOBEPXHOCTH 3€HHUTHOrO
¢onapsa onpeleasior no popmy.e

Qnon ~9non Fg, (44)

(A€ Jnon — YACHABHBIH PACXOX NONOAHUTENbHOro Temsa Ha | M? moBepx-

HOCTH CBETONMPOIYCKAIOLIero 3anoJineHus, onpejaelsieMuid 1o
rpadpukaM, npuBeNeHHEIM Ha puc. 7 u 8,
F¢ — naomanb cBeToBoro npoema ¢onaps, M2,

4.17. TpeGyemMyi0o MOBepXHOCTb M JAHAMETP TPYOUATHIX HarpeBare-
Jed HaXOAAT Nmo (popMmyaam:

So = ———mm (45)
(aa+a.) (ttb""-"f‘:“b )
So
d =", 4
Y (46)
FAe Gz, Gy — CPEAHHEe 3HAYEHHS KOS(PQHUHEHTOB TENJOOTAAYH COOT-

BETCTBEHHO KOHBeKIHell H H3JyueHHeM:;

¢ ng — TeMNEpaTypa BO3ayxa B NMOA(OHAPDHOM NPOCTPAaHCTBe C
Yy1€TOM JIONOJHHTENABLHOTO OOOrpeBa, onpeaensieMag o

dopmye:
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rae { — o0as AJuHA HarpeBaTeALHBIX NpubOOPOB.
KozhdunueHT TenJoOTRAYH H3JAYUeHHEM ONpeAenseTcs no gopmyJie

5[( 273+, )4__( 273+15 )4]
— 100 100 an

a, —
o fo—*tp

4.18. Ilpumepnt TenJIOTeXHHYECKOro pacueTa 3eHUTHOro (oHaps npu-
Bejenbl B NPHJ. D

5. PACHET CBETOINNIPO3PAYHBIX KOHCTPYKUHHA
[IPH TENJIOBON 3AUIMTE BHYTPEHHER
NMOBEPXHOCTH OCTEKJIEHHUA CTPYSIMHU BO3AYXA

5.1. DdpdexrusHuiM cnocofom 6opbOH ¢ HHUCMAAAIOMIUMH XOJOAHLIMH
TOKAMHK BO3AYyXa y OKOH M BHIaJCHHEM KOHZeHCaTa Ha BHYTPEHHHX IO-
BEPXHOCTHAX OCTEKJeHHs ABASAIOTCA cTpyd Bo3ayxa. I[Ipu nogaue Bo3zayxa
H3 TJIOCKOW LiedH BJXOJb BHYTPEHHEH MNOBEPXHOCTH OKHa (noJyorpaHu-
yeHHasi CTPYsA) MOXKHO NOANEPKHBATb 3apaHnee 3a/laHHLIE TeMIepaTyphl
1a NOBEPXHOCTH OCTEKJEeHUA.

5.2. [Inss GopbObl ¢ XOJMOAHKIMHM TOKaMH BO3yXa Y OKOH O60JblIOH
BHICOTHI (6oJee 3 M) OpraHu3yeTCA NOJAYOrpasudeHHasi H3OTepMuYecKas
(te=£o ) cTPYyA, HanmpaBJieHHAA HaBCTPeUy HHCMaXaomeMy NOTOKY BO3-

ayxa (puc. 9).
Y BHyTpeHHell OBepPXHOCTH OCTeKJeHHS obpasyiorcs Tpu obaacTu:

Puc. 9. CxeMma
NBUKEHUa BO3JY-
Xa Y OKHaA Iipm
B3aVMOJIe/iCTBRH

HUCOARAOIero

MOTOKA H®W BOCXO-
nAme noJyorpa-
HAYeHHOW CTpYH
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HHUCNAAI0UIero KOHBEKTHBHOTO MNOTOKA, MNPOTAXKEHHOCTb KOTOPOro
paBHa H“"‘o.n! Tie X, — TOYKa OTPhIBAa HHCMANAloLIEero KOHBEKTHUB-

HOI'O NNIOTOKa OT OCTCKJIEHAA,

TEUEHHSA TNOJYyOrpaHUUCHHOH TypOyaeHTHOH CTPYH. [lpOTAXEHHOCTH
3TOM CTPYH cJaeayer cuurath oT x=0 10 x=x,., MAe X,, — TOUKa

OTPbIBA CTPYH OT OCTEKJECHHHA;
BHXpeBas MpPOTAXKEHHOCTb X, —X,,. DB Mecre BCTpeud X, KOH-

BEKTHRHOTO MOTOKA M NOJYOrpaHHUEHHOR cTpyH obGpasyercs HOBafl CTPYH,
OCb KOTOpPOM B 3aBHCUMOCTH OT KOJHYECTBa, ABHXCHHA H TeENaocoAep-
XKAHUA CTPYH A0JXKHA OLITb HAnpap/JeHAa NEPHNEHANKYJIAPHO HJIH NOJ He-
KOTOPhIM YIJIOM BBEPX K OCTEKJIEHHIO,

5.3. TennoTexHuueckniA pacuer OKOH NPH 3auiute paboyedt uan 06-
CAYXKHBAeMOH 30HH MOMEIEeHHUSI OT NPOHHKAHHS XOJOAHLIX TOKOB BO3AY-
Xa COCTOHT B ONpeAejeHHH ONTHMAaJbHHIX 3HadeHHH ckopoctH Uy W
WHpUHH b, B HauaiabHOM ceuyeHun (X¥=0) cTpPyH, MecTa BCTpeYHd CTpY#H
Xy M Temaonorepb. PacueT BexeTcs B TaKOH mnocJAeN0BaTeAbHOCTH:

BRIOUPAIOT paCuUeTHYIO TeMIepaTypy HapyXHOro BO3AyXa B COOTBET-
ctBun ¢ raapod CHull no crpourennHoft KammaTodorun H reodHsuke
AJS TaHHOTO PadloOHA CTPOUTENbCTBA;

ONpeAeslOT CONPOTHBJACHHE Temjaonepeiaue no dopmyne (12) uam
no 1abj. 5 B 00JacTn HuUCNagaoIlero KOHBEKTUBHOI'O NMOTOKA;

HaXOonsAT TeMMepaTypHBIH Hanop MeXIy BO3AYXOM BHYTPH IMOMe-
HIEHHA M TEMIEpaTypo#l Ha BHYTPEHHEH NMOBEPXHOCTH OCTeKJeHus B o6Ja-
CTH HHCNAZAIOLEro KOHBEKTHBHOrO MOTOKa MO (opMyJe

ta—~TB=RB(fﬂ—-tﬂ) f_é 0 (48)

ONpeneSIiOT MECTO BCTPEUH MOJYOIPaHHYEHHOH CTPYH ¢ HHUCMAAAlo-
UM KOHBEKTHBHREIM IOTOKOM IO GopmyJe

x6=1,2 (ts—1a) " [(1+1,67 (ts—ta)" H) 72 —1]; (49)
ONpeJeNAIOT ONTHMAJbHOE 3HAUYEHHE CKOPOCTH 10 dopMyJe
Uo=0,155 (ts—1a) ™ Xa”* [bo" . (50)

npeaBapHUTEbHO BHIOpAB WHPHHY NIeAH CONJMa;
ONPEAENSIOT MECTO OTPhIBA CTPYH OT OCTEKJEHUA NO dopMmyne

Xo.c =27 2 bo/ (ta—1s)"* : (51)

HaXOAAT cpelHun Ko3(pPHIHEHT KOHBEKTHBHOA TEIIOOTAAYH B 30HE
AeACTBHA CTPYH no dopmydae

af =172 (ugho)®® x5} [0,12 (x,, /50)*° +11; (52)

HAXOAAT KO3((QHUIHEHT TeNJIOOTAAUHN H3JYUYeHHeM
+ 7 273 \4
- __5__[( ts +273 ) ~ s + )] (53)
la—1n 100 100

onpenesstoT CPeAHHHA TeMNepaTyPHHA Hanop B 00JacTH NOJyOrpa-
HHYEHHOH CTPYH

Re (£, —tu)
(lg —T3)c = _f — 'L ' (54)

RD"_RB "'""RC
rae Re=1/(a¥c+az); (95)
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ONpPEeAENASIOT TEeNJONOTEPH B 30HEe JAEHCTBHA  NOJAYOrpaHHYEHHOH

CTPYH o
Qc= (flcE +aa) (fo —7e )e Xo.e S, (56)

rpe S — IHpHHA OKHaA;
HAXOAAT KOOPAHHATY OTPLIBA KOHBEKTMBHOH CTPVH OT CTeKJa

Xox =08 u2,b/(tn —18 )% ; (57)
ONpeNeqfIOT CpPelHHA TeMIepaTypHRIA Hanop B BHXpeBoi obJacTu
(ts —78 )p.o = ({8 —18)/2+ (s —1tB )c/2;

onpefeasiior cpejiHHe KO3hDHUHEHTH! TeNJIOOTAQYH KOHBEKHueHn B
BUXpeBOH oGsacTy no dopMmyaam:

af, =09(ts—ve )% (4o bo) " [14+278(b o)™ I;  (58)
X =322(ts —15 ) (4o b7 [140,013 (45 80)~%7];  (59)

Haxozum Tensonotepd B BHUXpeBOH 06JacTH
Qs.0 = [(ﬂg_c +az) (xs8 —xo.c) + (IIE'H +aa) (Xo.x—

—x8) ] ({8—718 ) S; (60)

OnpcaAcadaloT TCIJIONOTEPH B 30HE AeHCTBHA HHCNAZAIOWEr'0 KOHBEK-
THUBHOTIO IOTOKaA

Q= (ax+as) (tg—ty) (Hy —%opn)S: (61)

rae E;== 1,68 (£ —18 )'s — CpeAHUR KO3(pdUIUEeHT TelJoOoTIauy;

Hox — BBICOTA OKHA;
ofiiue TenJONOTepH OKHA DPABHLL:

Q=0c+@s.0 +Qx -

b.4. Ilpumep TenJoTeXHHYECKOro pacueTa OKHa IpH 3amute padouden
30HR! OT NMPOHMKAHUSA HHUCMAAAIOLIEr0 NOTOKa NpPHBEAeH B MPHUI. O

5.8. C nomMolubid HeH3OTEepMHUeCKOH (ropsiuet) mnojyorpaHudeHHOM
CTPYH MOXHO OOPOTBLCA He TOJbKO ¢ HUCNAZAIOIUHMH KOHBEKTHBHLIMMU
MOTOKaMU Y OKOH, HO M He AONYyCKaThb BbiNajAeHHs KOHAeHCaTa Ha BHYT-
peHHe#l IOBEPXHOCTH OCTeKJeHHs (T8 >Tp) HJH MOBLICHTb TeMMepaTtypy

ee Bhlle Ty yqn -

5.6. IlpuMenenne HeM3oTepMHUECKHMX HOJYyOrpaHHUEHHHIX CTPYH Aaer
BO3MO>KHOCTb YMEHbIIHTb KOJHUYECTBO CJOeB OCTEKJECHHS A0 MHHHMAJbHO
HeoOXxoauMOHN BeJaUUMHB! (OZHOrO CJ0f) U OAHOBPEMEHHO peliuTb BOIPOC
OTONJIEHHA H BEHTUJISILUM MNOMelleHus. TenJoBLle MOTepH yepe3 OKHa NpH
OpraHH3auuu CTPYAHON 3allUTH BO3pACTalOT, H BONPOC O INpPHUMEHEHHH
TAKOTO HHIKEeHepHOro MepOoMNpPHUATHA OKOHUATeJbHO MOXeT ObITb pelleH
nocjie TEXHHKO-9KOHOMHUYECKHX PAaCyeTOB pa3jUuYHBIX BAPHAHTOB M HX CO-
MOCTaBJEeHUA MO INPHBEAEHBIM 3aTpaTaM.

b.7. dns Toro urobnl MOXHO OLIJIO MOBRIIATL TEMNEpaTypy Ao
HYXKHO# BeNHUHHBl B JAI000OK TOuke OCTEKJEeHHS, He0OXOAMMO CAYTh KOH-

BeKTHBHYIO CTPYIO C HAaUMEHbIUMMH IHEPreTHUECKHUMH 3aTpaTaMH (B 3TOM
clyqae BCTpeda CTPYH HOJIXKHA COCTOSTHCH Ha PacCTOSHUH X=xa =Hog) H

JAajblile NMOBHINATL TeMNepaTtypy fo B Ha4YaJbHOM CEYEHHUH CTPYH A0 TeX
nop, noka ts OyleT paBHA Tp HIH Ty non

5.8. Ilpu Gopnbe c BrimameHHEeM KOHAEHCATAa Ha BHYTPeHHeH MoOBepX-
HOCTH OCTeKJIEHHA pacyeT BeJeTCH B Tako# nocJaefOBaTENbHOCTH:
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BRIOHPAIOT TEMNEpaTypy HapPYXKHOTO BO34YXa B COOTBETCTBHM C rJia-
Bofi CHull no crpoutenbnolt knumMaTonoruy u reodusuke:

onpejesiqioT 1o Tabs. 8 B 3aBHCHMOCTH OT fy, BJArOBBLIACJCHHUIA W
KPAaTHOCTH BO3AYX000MeHa OTHOCHTEJIbHYI0 BJAXHOCTh BHYTPH MOMe-
HIeHHS;

HAXOAST NO Taby. 7 B 3aBUCMMOCTH OT OTHOCHTE@NLHOH BJIAXKHOCTH
¢p M TEMIepPATYPHI {n TEMIEPATYPY TOYKH POCH Tp;

BLIOMPAIOT WHPUHY IUeJaH CcOMAa b g@ ONpeae/sioT ONTHMAJbHYIO
CKOPOCTh B Ha4YaJbHOM CEUYEHHH CTPYH no dopmyJe

o =0,155(t,—1p) " H"™ [bo" : (62)

OnpejeasioOT MeCTO OTpPLHIBA CTPYH OT cCTeHKH no dopmynae (51);

HaX0AAT METOAOM MNOCJeZ0BATEe/bHBIX MNPHOJAHIKEHHH PA3HOCTL TEM-
neparyp ({m—tyg) MCKILY TemMnepatypoil Ha OCH CTPVH Ha pacCTOSHUH

Xoc W TEMNEpaTypoh T,=1p 10 Hopmyae
(Um—Tgy ) @a+156(tm—1g) " (w0 ) 0o "% =
_ Tplx
> R+Ra.n + R |
rie o, — KO3(@HUUUEHT TeNN00T1aul H3JyUeHHeM, onpelensieMbld 11D

dopmyane (53)
BLIYUCARIOT TeMneparyp [o B HauaJbHOM CEYeHHH CTDVH

to=15+028(tm—1p ) %o /g (64)

R2XOAAT cpenHne KOYD(PHUUUEHTH KOHBEKTUBHOH TEIJIOOTHAYH TIO
bopmynam (52) n (57);

onpeneasIoT cpefHHA TemMnepaTypHull Hanop ({m—TB Jep :
A o
(tm—tg)ep=T2(to—15 )b | x5 (65)
ONpeACsIOT TeMJIONUTEPH Yepe3 OKHO

Q=[(a"c+ayz) (f m—r plep Xoo +
(66)

+(af e +an) (xg—x,c ) (Eg—Ty)] S.

9.9. IIpumep TensorexHuueckoro pacuera okHa npu Hopbbe ¢ BHINA-
NeHHeM KOHAeHCAaTa Ha BHYTPEHHEH IOBEPXHOCTH OCTEKJEeHHS NpuseleH

B npun. 6.

6. PACYET 3BYKOU3OJAUNHN OKOH

6.1. TpeGyeMast cpeaHsii 3BYKOU3OJAALUHA OKOH XHJLIX H ofuect-

BeHHHIX 3fanuit onpenenserca no qopmyne Rij =Ly —L ., +AL,

rie Lpap  — cpenHHH ypoBeHb 3BYKa CHAPYXKH 3/1aHHuf,

Lion  — JONYCTHMBI ypoBeHb 3BYKa B NOMELIEHHH, MNpPHHHMae-
MBI B cooTBeTCTBMHU ¢ TabJu. 11;

AL — nonpaBkKa K 3HaveHHIO TpeOyeMOH cpennei 3BYKOH3OJS-

MY OKOH, NPUHUMAETCA B COOTBETCTBHH ¢ I 6.2.
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Tabauua 11

HonyeraMmuili
YDOBeHb
HaapaHue noMef(eHdl 3BYKA B
IOMeIeHNH
ABA
[TasaTtel GOJbHAL H CAHATOPHEB, ONMEPalHOHHbIe GOJIbHHIL 25
JKuanle KOMHAThl KBapTHp, XHJbE IOMEIIeHHS JOMOB 30

OTAbIXa ¥ IM2HCHOHATOB, CNaJbHLiE IOMELICHHS B HeT-
CKUX AOWKOJBbHBIX yuYpexXJAeHUAX U LIKOJax-UHTepHaTax

KaOuHeTtsl Bpaueil OGONbHHI, CAHATOPHEB, NOJHUKJIHHHK, 35
3pUTEeNbHBe 3aJIbl, KOHUEPTHHEe 3aJ/lkl, HOMepa TOCTHHHII,
JKHJIbE KOMHAThl B OOLUEMHUTUAX

KnaccHule mnomelieHud, ydeOHunle KaOGHHETH, ayaUTOPHH 40
IIKOJ M APYrUX YyuyeOHBIX 3aBe/leHHH, KOH(epeHI[-3aJbl,
UHTAJbHbIE 3aJkl, 3pHTeJbHHIE 3aJh TeaTpoB, KJayOoB,
KHHOTEeaTpOB, 3aJul CcylaeOHHX 3acefaHuH U COBellaHuH

PaGoune NMOMeIHEeHHSl ynpaBaeHHH, pabouyue NOMELICHHSA 50
KOHCTPYKTOPCKHX, NPOEKTHbIX OpraHu3alui H HayyHo-
HCCeJoBaATebCKUX HUHCTHTYTOB

3aan kacde, pecTOpaHOB, CTOJOBHIX, (holie TeaTpPOB H KH- b5
HOTEaTpPOB

6.2. TlonpaBka k 3HauyeHHI0 TpeOyeMOH cpefHell 3BYKOH3OJNSLHH OKOH
A L 3aBHCHT OT OTHOLIEHHS IVIOLLAAH OCTEKJeHUS K MOBEPXHOCTH CTEeHH
H MpHHHMAaeT CJdeAVIOUiHe 3HaueHHd, AD, IpH ocTekJeHHH:

100% —AL=0,
80% —AL=—1;
50% "—-AL=—3;
30% — A L=-5.

6.3. CpenHsas 3BYKOHM30JISIIHS OKHA C OAHOCJONHBLIM IJYXHM OCTeKJe-
HHEM ompejenaserca no gopmyne Rg, =10,5lgh+19,3,

rane /7 — TOJIMHA CTEeKJa, MM,
CpeaHsisi 3BYKOM30JIALHA OKHA € ABYXCJOHHBIM I'NIYXHM OCTEKJACHHEM

onpenenasercda 1o gopmyne R’23=Rgp +A Rep

0
rae ch — cpeaHsis 3BYKOH30/I5-

SH T T 1 IUsT  OXHOCJORHOro
S 12— - Orpa)kJleHusi ¢ Mac-
§ 10 [ - COH Ha eJIMHHLY IIO-

t BEPXHOCTH, paBHOM
%3‘ T T j Macce ABOHHOTO OF-
g 1 { f T 1T 1 paxXJeHud,

4——t ] A Rcp — NONOJNHHUTENbHAsA Be-
S 5 ,, JHYHHA 3BYKOH30JIf-
S E L ] 1| MK 33 CYET BO3JYIL-
S 0 90 50 700 200 300 HOt MPOCJIOAKH, Ompe-

UWUDUHE BOSTYUHOG NOOCROURY, M AeqasieMas no rpadu-
Ky (puc. 10).
Puc. 10. T'padbuk aas onpeneaeHMns B Ta6ba. 12 npuBejeHH cpe-

AONOJIEMTENIPHOR BeJM4NMHR A Ry  pgye 3HaueHHS  3BYKOH3OJALHH

3BYHOU3OJIAMUM 3a CcHeT BO3AYUIHOH  OKOH Pa3JHYHON KOHCTPYKLMH.
[IPOCJIOMKHY
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Tabauna 12

TosmuHa m;‘;"“‘{{,‘;ﬁo Cpenaas sBy-
Tun oKHA CTEKOJI, npﬁi};mwm KOHM30JIAnMA *,
MM MEKIAY CTeK- nb
JaMH., MM
OnunapHoe OCTeKJeHue 2—3 — 2395
4—3 — 26—28
6—8 —- 24—30
I{BoiiHoe ocTekJieHne B OMH- 2—3 15—20 23—95
HapHOM NepenJere 4—3 156—20 26—28
6—8 15—20 24—30
JIBoilHOe OCTeKJeHue B Cha- 2—3 30—>50 27—30
PEIIHBIX nepenjeTrax 4—5 30—50 30—33
6—8 30—30 30—35
JIBoliHOE OCTeKJieHHe B pa3s- 2—3 100—150 35—40
NeNbHBEIX TepenJerax 200—250 39—42
4—75H 100—150 36—42
200—250 40—44
6—8 100—150 36=~141
200—250 39—44

* 3aBHCHT OT KauecTBa YIVIOTHEHHS NPHTBOPOB.

7. TEXHUKO-3KOHOMHYECKAS OLLEHKA
PPEKTUBHOCTH NPUMEHEHHUS CBETOIIPO3PAYHDLIX
KOHCTPYKLIUA

7.1. OueHKy TeXHUKO-3KOHOMHYeCKOH 3(P(eKTHBHOCTH CBETONpPO3pau-
HblX OrpaxKAaloluX KOHCTPYKUUA cjJeayeT NPOU3BOAUTL MO NPHBEAEHHbIM
aTpaTaM ¢ yuyeToM ofecneueHuss TEIJIOBOro, CBETOBOro, BO3AYIIHOIO
komdbopra pabounx uan obcaAyxuBaeMblX 30H nomewienun. Ilpu rtexuu-
KO-3KOHOMHYECKOA OLCHKe CBETONpPO3pauHbIX KOHCTPYKIHH HOJIXKHBI YAO-
BJAECTBODATLCA TpeOoBanua nn. 2.17—2.30.

7.2. OCHOBHBIM KpHTepHeM 3KOHOMHuecKOH 3(@dEeKTHBHOCTU SBJAIOT-
CA MHHHMMAaJibHble NDHBeJIeHHRhIE 3aTpaThl.

7.3. IlpuBepeHHble 3aTpaThl BHIYUCAAIOTCA MO dopMmyae

n=EuK+9, (67)

rae K — kanutaabHble 3aTpaThl;

D — 3KCIJIyaTallHOHHABIE 3aTpaThi;

Ey — HOpMaTUBHLIA x03pPuumeHT 3¢ppekTHBHOCTH, paBHbiix 0,12,

7.4. Pacuer TeXHHKO-3KOHOMHYECKON 3((EeKTUBHOCTH (oHapen cJje-
AyeT BbINOJHATL B COOTBETCTBHH C YKa3aHuAMH «PykoBojcCTBa IO MpH-
MEHEHHI0 TNPAMOYIOJbHLEIX CBETOAa3PALMOHHHIX U 3eHHTHHIX dQoHapen B
NpoH3BOACTBeHHLIX 3axanusax» (M., Crpoiinanart, 1981).

7.5. Pacuetr 3KoHOMHueckol 3(D(HEKTHBHOCTH OKOH npu obecneueHHH
HOPMHPYEMON OCBEIEHHOCTH eCTecTBeHHLIM CBeTOM cCJedyeT NPOU3BOAHUTL
O0r3 yyera TEXHHKO-dKOHOMHUECKHX IOKazaTeJed HAPYXHBIX CTEeH, a pa3s-
MEPhI CBETOBBLIX NPOEMOB M KOJHUYECTBO CJOEB OCTEKJEHHS CJeAyeT onpe-
AeJasTh corJacHo pa3a. 3 Hacroamux Pexkomenganuit. TexHnko-3KoHOMH-
YeCKHe X2PaKTEPHUCTHKH OKOH XHUJALX 3nanui npuseacHbl B npua, 7.
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7.6. PacueT TeXHHMKO-3KOHOMHYECKOR 3(D@PeKTUBHOCTH OKOH AJSA HO-
MENIeHMA ¢ NMpHMEHCHHEM COBMeEIeHHOr0 OCBelLleHHs] MPOH3BOAUTCHA IJf
HaPYXKHBIX BePTHKANbHHIX OTpPa)XJIeHUM B HEJOM ¢ LeJbi0 onpeaeseHus
ONTHMAaJAbHOIO0 COOTHOLIEHHUS INJOLlaA¥ CBeTOBLIX IPOEeMOB M IMYXOH va-
CTH OrpaX/JeHHuA,

7.7. Ilpn onpeaenennn npHBedeHHHX 3aTpaT paccMaTPHBAeTCHA Xa-
PaAKTEpHBA (PparMeHT BepTHKAJbHOrO OrpaxkJAeHHs AJHHOA | M U BLICO-
Todi H, M, npu 3TOM OTHOIUGHHe MJAOLLakeH CBeTOBOro mnpoemMa Fox H
orpaxaeHusi F OyaeT paBHO OTHOLUEGHHIO HX BLICOT, T. €.

F ox H ok
F H

7.8. KanurtasabHble (eXHHOBpeMeHHbBle) 3aTPaThl YYUTHLIBAIOT 3aTpaThl
Ha YyCTPOHCTBO cBeTOBHIX mnpoeMoB Kok , IMyXHx yuacTkoB cTeH Ker,
CAHHTAPHO-TeXHHUECKUX cUCTeM Kcamr M ycTpoilctB, obecneuHBaiOlUMX
TenaoBo KoMdopt B paboued 3oHe Ky, u onpeaeasiorcsd no gopmyne

K=Kq +Kok + Keagr TKu=[Cprng An (Rorg —0pg ) +
+Co ) (1=Hy [ H)+nCoyx R ox Hox /H+BX

(tg—1y) H ox H—H ox
ol B H R>3.ox T Ro.rxa N
—qup By ]+cuS's/H,
rae Cura -—cToumMocth | M? Temjonsoaupylolero cIof KOHCTPYKIIHM

IIYXOH 9acTH <TeH,;
Cp —crouMocTb | M? HapYXHHIX CJOEB KOHCTPYKUHH TAYXOH
YacTH CTeH;
Cox — CTORMOCTb | M2 KOHCTPYKIMH OKHa;
b — yaesbHasi CTOUMOCTb VCTPOHCTBA CAHUTAPHO-TEXHUYECKON
CHCTEMHI;
Ay — KOs duLNeHT TEeNJONPOBOAHOCTH TEMJAOHIOJUPYIOMIEro
CJIOH KOHCTPYKIHU IYXOH YaCTH CTeHh!;
Rora, Rg.ox — CONPOTHBJACHHE TemJaenepefade COOTBETCTBEHHO KOUCT-
PYKUHH CTeHbl, OKHa;
Prqg — TEPMHUYECKOE CONPOTHUBJEHHE HAPYXHBIX CJIOEB KOHCT-

PYKUUH CTeH;

Cy — CTOMMOCTb KOHCTPYKUHMH JOMNOJHHUTEJLHBIX YCTPOHCTB,
obecrnieuyuBalOUluX TEMIOBOH KOMOOPT;

1 — YHCJIO KOHCTPYKLHH OKOH, ofiecne4ydBalOLIHX CONPOTHB-
JeHHe Temjpnepejaave, paBHoe l, onpeJeasieMoe H3 Bhl-

paXKeHHs:
1
n= :
Ro ok
S’y — mollagb nNOBEPXHOCTH JAOMOJHHTEJILHOTO YCTPOHCTBA
IJHHON 1 M;
3 3
ls, ty — pacdeTHble TeMNepaTyphl COOTBETCTBEHHO BHYTPEHHErO

M HapyXXHOro BO3AYyXa B 3UMHHUH INepHOA;
9np — H30BITOYHLIE NPOH3BOACTBEHHLIE TEMJIOBLIEJEHUS B pa-

Oouel 30He:

40



P — K03bbULUMEHT, YYHATHIBAIOIUHA JOJI0 H3OLITOYHBIX Ten-
JOBLIJIeJICHHH, TIPOXOASAINMX Yepe3 HAapyXKHhIe CPEeHB! CO
CBETONMpOEeMAMY;

B — ray6una noMenteHun.

Jdast noMenleHuit ¢ 60KOBLIM OAHOCTOPOHHHUM €CTECTBEHHBIM OCBelle-
Huem B dopmyae (68) npnHumaercs /- B, nns nomeiennii ¢ OOKOBBLIM

B

JBYCTOPOHHUM €CTECTBEHHbBIM OCBCHICHHEM — qnp 9 .

7.9. Ilpn onpeneneHur KXanuTaJbHRIX 3aTpaT Ha YCTPOHCTBO CBe-
TOBBIX TNPOEMOB BBOAHTCS CTOMMOCTb YCJOBHOH KOHCTPYKIHH OKH2
nCox , MMewIlefl conpoTuBJeHHe Tenyonepexade Ro.ox , paBHoe 1.

7.10. Ilpn BHYNCAEHHH KaNHUTaJbHBLIX 3aTpaT Ha YCTPOHCTBO IJIy-
XHX Y4aCTKOB CTE€H paccMaTpHUBaercs pas3feibHO CTOMMOCTb CJIOSi Tel-

nousonsmun Cpo Ay (R, pn—Pra) B HAPYXHHX cjaoeB Cp, KOHCTPYKLHH

CTEH.
7.11. Okcnayarauuonsne (rogoBble) 3aTpaThl ONPEREASAIOTCH IO

dopmyiie

O=39rn +dork +Dcanr +3s.0 +Ius (69)
rie Irx — rooBLIe 3KCIVIyaTARMOHHBIE 34TpaThi MO IJIYXOH HacTH
orpaxJaeHmus;
Dok — TO Ke, OKHA,
Scarr — FOJOBbIE 3KCIJIYATallMOHHBIE 3aTpPpaThl Ha CaHUTApHO-
TEeXHHYECKHE CHCTEMHI;
3.0 — TO e, Ha CHCTeMY MCKYCCTBEHHOrO OCBelleHus;
Ay — TO K€, Ha AONOJIHHTeJbHRE YCTPOHCTBa, obecneuynBalo-

mye TemIoBod KoM¢bOpT B NOMeEIleHNH,
7.12. B coctas romoBbIX IKCIAyaTalMOHHHX 3aTpPaT no rJayxou
YacTM M OKHAaM BXOJAAT peHOBalHOHHEIe oTuHcaeHHst Pra, Pok, onpe-
neasieMbie no gopmyJe

E
P= - . (70)
(1+E)" ¢ —1I
rne I'c —cpok cayxOsl ‘xoHcTpykmmit. JIna rayxoi wactH CTew

Te =50 ser, okoHn Te =25 ner;
E=0,1 — nopMarusHbli K03¢PnuueHT npuBeaeHuUs.

IDKCNAyaTalUOHHBIE 3aTPAThl HA IJYXYI0 4acTbh OrpPa)XJeHHA M OKHa
ONpeReyfOTCHA U3 BhIpaxKeHuH:

Ira =Prp Kra ; (71)
Jox =Pox Kok . (72)

7.13. DkcnayatauMOHHbBIe 3aTpaThl Ha CAaHUTApHO-TEXHHYECKHE CHCTE-
MBIl BKJIOYAIOT peHOBallMOHHbIE OT4YHUCAEHUA Peanr (npu T =10 Jert),
CTOMMOCTh TeMJOBOM H 3JEKTPHUYECKOM OSHEprHH B 3UMHHH Iepuojx B
CHCTEME OTONJIEHHS M 3JIEKTPUYECKON 3HEPru¥ B cHCTEME BEHTHJSIUHH B
JeTHUH W 3UMHUH NMEPHOAH H OnpefleNAITCA Nno GopMyJe

Acanr =Pcanr Keanr T (6r.p +30¢, 4 ) 107°% Zy5p X

{ Hox H ~y
x{13| ____H_ +_H It —tnorn. ) fd+
Rorn Ro ox

+ (56—t orm. ) (24—1d)]—qp, By} +
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1 | Lave (85—t3® ) (tp—trorm )

+Ct.p 106 Zor fd - —-—-——-——-——-—-—-———-ta a +
H ( B'——t[—] )
1 : .
+c, 5. 0,7 fd _]_f_ [Zor Lat (365—Z 5y ) Lal (Nns +A3a3); (73)
3 3
({g—ty) Hox H—H ok
BHm; [q, ., V—13—— 77— +
p B-H RO O Ro oK
LB — ]
3 38
'V c (tﬂ_tH )
B b |
Tcklkgh { --fJI'B
cp OK B tn ¢
BHmi\ ¢q_ v+ —
D BH BH
Lcﬂ —
B
Y c(ta—tﬂp )
Hox H—Hox
X +
Ro ox Rora -
’
rae Co.9, C3.0 ~— COOTBeTCTBEHHO cTouMoCTh temjopoit (1 T'kan) wm
— 3JieKTpuueckord (1 xBt-4) sHeprum;
Zor — MPOLOKUTEAbHOCTh OTONUTENLHOrG NMEPHOAA;
d  — g9ucao yacoB paGoTHl NPOM3BOACTBA B CYTKH;
[ — ko3PHIUMEHT, YIHTHBAIOUIHI KOJHUeCTBO Hepabouux
IHeH B roiay;
la.or. ~— CPelHAS TeMnepaTypa HapyXHOro BO3AyXa B OTO-
MUTEAbHBIN IepHON;
S S — pacueTHasi TeMIepaTypa HapyXHOro Bo3Ayxa -1Jd
NIPOEXTHPOBAHNSA CHCTEMb! BEHTHJAANHH COOTBETCTBCH-
HO B 3MMHee H JleTHee BpeM4;
Li Ly — HeoOXOAHMBIH BO3AYyX000MeH COOTBETCTBEHHO B 3HM;
HAR M JIeTHUN NepHOMDI;
m;  — xospdunineHT, YunTHIBAOIUHA HOMK0 Tenaz, BAHAI-
VIO HA TeMnepaTypy pabouedl 30HBI NOMeLUeHHS;
op  —Cpelnee 3HaueHne MHTEHCHBHOCTH CYMMapHOH coJ-
HeUHOH paavaluy 32 BEHTHJASAIHOHHBI IEePHOX Ha
BePTHKAJbHYIO MMOBEPXHOCTb, YCPeAHEHHOe IO pas3s-
JUYHLIM HanpasJjieHMAM C VYYeTOM JedCTBHUTEJbHOH
00J1aYHOCTH
Ki, K — koahdHUUUEHTH, YUUTHIBAIOL(HE CHHXEHHe NOCTYIJIe-
HUA TellJia OT COJHEYHOH paaHalMH B JOMEIleHHe
COOTBETCTBEHHO 3a CUeT 3aTEHEHUA OCTEKJEHHS Iepe-
naeTaMH H 3arpA3HeHHS OCTEKJEeHHS,
{np — TeMmepaTypa NMPHTOYHOTO BO3AYXA;
Y  — IUVIOTHOCTb BO3AYyXa;
¢  — TenJOEMKOCTb BO3AYyXa;
Nug, Np.n — yJeJbHbIfi pacXxoX BO3JAyXa COOTBETCTBEHHO HAa IIPH-
TOUHYIO H BHITSDKHYIO BEHTHJSLHIO;
Tc  — HHTErpanbHHH KO3(GHUUHEHT npPONyCKaHHUS COJIHEY-

HOH pajHalHH CBETONPO3PAUHLIM 3afOJHEHHEM OKHa,
ABJNAIOIMACA PyHKIHEH Ry .
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7.14. OxcnayatalunoHHbe 3aTPaThl Ha CHUCTEME! 3JEKTPHUECKOrO
OCBElIeHHS, YUHTLIBAIOLUIHEe CTOHMOCTh 3JeKTPHUECKOH SHEPIHH, npoAQ/I-
XKUTEJIbHOCTb €€ HCIOoJb30BaHMA Z Npu 3aXaHHOM YPOBHE HOPMUpyeMON
MCKYCCTBEHHOH OCBElIEHHOCTH Emck M M3BECTHOM pacnpejefeHHH HapyX-
IO €CTeCTBEeHHOM OCBELUEHHOCTH €, onpejensfeMble 1Mo (¢opmyJe

t ‘v ) ta
Dy =Cyp I [ZS2EHCR dt—(Z’F Eyex dt—l—Z”j e’cp edi+
4 fa

fo3

L
H )
rae f;, o — BpeMA cOOTBeTCTBEHHO Hauajla M OKOHuanuf pabouero

pexuMa;
{3 — BeyepHee KPHUTHYCCKOE BpeMH;
14 — yTpeHHee KPHUTHYECKOe BpeMd;
o3, fos — COOTBETCTBEHHO BpeM$ HauaJjJa TEeMHOTh! BEUepOM U BpPeEMA
KOHU2 TeMHOTH! YTDPOM;
L —raybuna BO3AeHCTBHA €CTECTBEHHOTO OCBelleHUS;
m’ - o000meHHan XapaKTepUCTHKa HCTOYHHKA HCKYCCTBEHHOTOQ

OCRBCILLCHHAA.

7.15. 'ny6una BospeficTBUs ecTecTBeHHOro ocBeuieHuss L onpeje-
JAeTcH AJMA OAHOCJOMHOrO 3anoJHEHUA:

{04
+2" [ eop e dt)] (74)
fy

N8 CIVIOUIHOH 00JAYHOCTH
[y

V' 2+ (Hq —Hp)?
)
V' P+ (H'ra —Hg+Hox )?

rae H,, — paccrogHHe TOYKH OT OKHa;
HP — YPOBEHb YCJOBHOH paboyed MOBEPXHOCTH;
I\ — BbICOTA [MOJOKOHHOH YaCTH,

To

rlq_zﬂ":O: (75)

npy Oe3obsaauHoM Hede:

OCBelleHHe paccesiHHBIM cBeTOM 0e300/1a4YHOrO Heba mpH OTCYTCTBHH
C3¥
l

V e+ (H'rnp —Hp)?Z

[

V I+ (H'ta —Hp+Hox )2

rae f6— KosQduunedT OTHOCHTeNbHOH fPKOCTH Heba, BHAMMOrO uepes
CBeTOIpoeM, onpeAensieMulll o taba. 13:

npH Haauuuu C3Y

To

r ﬂﬁ—lﬂ=0, (76)

[

V 2+ (H'ty —Hp)?
l

V Pr+ (H'va —Hp+Hog )2

To

ri—Ig=0. (77)
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1 4%

OpuenranudA
CBETOoIIpoeMOB

108

103

C3

CB

2
1,05
1,5
1,9
1,85
1,3
1,2
2,9

3,1
1,1
1,35
1,85
1,95
1,5
1,2
1,9

3
1,45
1,1
1,6
1,9
1,7
1,3
1,3

1,9
2,5
1,2
1,45
1,8
1,75
1,45
1,25

1,4

2,6

1,3
1,35
1,7
1,75
1,5
1,25

3HAYeHHE natbcbﬂ Bs o

1,95

Bpemsa cymn, q

e

1,2
1,5
1,7
1,25
1,4
1,6
1,6
1,4

12

And

1,3
1,3
1,85
1,3
1,3
1,5
1,65
1,5

{3

1,4
1,25
1,7
1,5
1,2
1,4
1,6
1,6

14

1,08
1,3
1,5
1,9
1,25
1,3
1,6
1,7

15

1,7
1,35
1,3
2,6
1,4
1,25
1,5
1,75

1,8
1,45
1,2
2,0
1,9
1,25
1,45
1,75

17

1,9
1,6
1,1
1,45
1,3

1,3
1,7

1,95
1,85
1,1

1,35

3,1

1,9
1,2

-

1,5

Tabauua 13

.

19

1,85
1,9
1,5
1,05

2,9
1,2
1,3



7.16. Ko3ppuuueur ¢, yUuTHBaAKIINUA HepaBHOMEPHYIO APKOCTb 00-
naydoro He6a MKQ, nna OGonbluefl yacTH TeppUTOPHH CTpaHml C He-
YCTOHYHBBIM CHETOBHIM NOKPOBOM ofnpegensercs no popmyne

H+4H' v
3 9 ——Hp
q="—""" 1+2 » (78)
i ( H+2H = —'Hp)z)

7.17. Kosgp¢puunenr r;, yYUTHIBAIOU(UR CBET, OTPAMEHHLIA OT BHYT-
peHHUX MOBEPXHOCTeH MOMeIeHHS MU NMOBEPXHOCTH YyHacTKa 3eMJH, NpHU-
MBIKAIOMEr0 K 3/1aHHI0, BHIYHC/ASETCA 1o GopmyJie

[ \3
ri=1,283 ('—'B—_) + 1,012, (79)

[Ipu aToM oTHoleHHe rayOHHBI MOMeUleHHS K BHICOTE OT YPOBHS

ycJaoBHOH paboued noOBepXHOCTH A0 BepxXa OKHa paBHO OT 2,5 a0 4,
OTHOLIeHHe AJHHB INoMelleHHd K ero raybuwHe — 2 H Oosee, cpeaHe-

B3BelleHHbIH KO3(PPHUUYEHT OTPaXeHHA Pep NOTOJMKA, N0Jaa u cTeH — 0,4,

7.18. Cpeanuil KospduuyeHT ecTecTBeHHOR OCBELIEHHOCTH B 30HE
ACHCTBHA OKHA C Pa3JHYHLIM KOJUYECTBOM CJIOEB OCTeKJeHHA (Ha pac-

cTOfiHEH L) Bblunchsiercda no dopMmyJam:

A4 CIJIOIIHOH 006J1a4HOCTH!

r
Vep = _Tonq __ [How + V L24 (H'pq —Hp)i—

2L
— V L4 (H'ra —H p+Hox )71 (80)

niaa 6esobaauyHoro mHeda:

npu otcyrcTBuH C3Y

, -
e’cp = L 2156 ~ [Hok + V L4 (H'ra —Hp)?2

—V L4 (H'u—Hp+Hox )? ); (81)

npu naanuun C3Y

To T
€’cp =—'*——"21 l [Hok V L+ (H'ra —Hp)2 —

—-V L2 (H'pp—Hp+4+Hox )2 1. (82)

7.19. HapyxHasa ecrecTBeHHAad  OCBellleHHOCTb €, ABJAAIOLIAACA
¢yHKUHeH BpeMeHH, NpuHHUMaeTcd B thopMmyae (74) paBHOH TOpU3OH-
TaJbHOH OCBELleHHOCTH MPH CIVIOIIHOH ob6aadyHocTH. B ycaoBusx 6es-
ob6nauHoro He6a npum orcyTcTtBHH C3Y oOHa paBHa OCBEHIEHHOCTH Ha
BePTHKAJLHON NOBEPXHOCTH, CO3JaBaeMOH paccesiHHHIM cBeTOM 6e300-
JauyHoro Heba, npu Haauunn C3Y — cymmapHO#l OCBelUleHHOCTH Ha Bep-
THKaJbHOH MOBEPXHOCTH, CO3/laBaeMOH paccesiHHHIM CBeTOM He6a, npd-
MLIM CBETOM COJIHI[A ¥ CBETOM, OTPaXXEHHBLIM OT 3€MHOM IIOBepXHOCTH.

7.20. DxcnayaTaiMoHHble 3aTpaThl Ha AOMOJHHUTENbHbIE YCTPOHCTBA,
ofecneyyBaloliye TenJoBod XKoMGOPT B TNOMeELIEHHH, VYUYHUThIBAKOLIME
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peHOBAIlMOHHbIE OTYHCAeHUS (ApH Te =8 JMeT) ® CTOHUMOCTD TENNOBOM
3HEPIUH, ONpeaensioTca Nno popmyae

3[-1=p[-[ KH+CT.9 10_3 ZOT fd 1:45 (tl-l'_‘t)‘l[3 ’H/Hl (83)
rape {y — TeMiepaTypa Ha IOBepPXHOCTH HarpeBaTeJbHHIX NpHOOPOB.

721, OnTuManbHOe COOTHOLUEHHe MJoIained CBETONPOEMOB U TJYXHX
YacTeH CTEH, a TAKXE ONTHMAaJbHOE CONPOTUBJICHHE Tenjonepefaue KOH-
CTPYKIIHM CTEHBI M KOJHUECTBO CJ0E€B OCTeKJCHHS, COOTBETCTBYIOlee
MHHUMAJbHBIM TIPUBEJEGHHBIM 3aTpaTaM, HAXOAATCHA 1O YPaBHEHHAM:

d Il 0 d Il 0 dI1 0 (84)
=) = —=
dRo ox dRo ri dH ok

JJa uaxoxiaenuss MUHHUMYyMa NPHBEACHHHX 3atpaT npoauddepeH-
lHpyeM ypaBHeHue no Hox . llpupaBHHBafs K HYJIIO NPOH3BOAHYIO, NPH-

XOAUM K YpaBHEHHIO

1 l
G, (_"'__" - """""_)+Ro 03{02‘—'0,74 Ga+0,795 D201}—-Gq+

Ro ok Ror

40,96 G3;—0,826 D,C,=0, (85)

Irae:
m; Zor (t:———tg)

G =A,—1,3 Bymy (t5—tworn )—1,38
1 1 smy (i R 5 YC(t;-—-ng )

Gy= (Eq—0,00855) nCox ;

Ga=3533K1K2Q2p »
G,= (Ey4+0,0066) [CyAu(Rora —pra )+Cs 1;

N 13 204f
Dy=05B; T Z;[ §edt+ (edl];
/=1 tya; b

€CJIM CYIUIECTBYIOT KOPHH YyPABHEHHA e‘;%éf & (t)=Enck ,
N oy
D,=0,58; X Zj(e dt,
e f
03f
NpH OTCYTCTBUHM KOpHeH YpaBHeHHA ecp E(f) =Euck ;

A;=1,3b(E+0,0627) (f5—13) +1,3Bs[ ({5—ta.or )+

+ (5—tm.or.n ) (24—fd)—BsBem (¢ 37—t T2 );
Bs={(Crp +30C5.5 )10—6 Zoq ;
Bs=Cr.s 10—8 Zor [d;

B;=0,7Cs.5 (No.e +N3B.B )fd;
(365—Zor YM;

BB: a H.B '
Y C(tﬂ__tH )
B7= Cg_a fm’;

R ]/——-—-G‘
orJji = GB >
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1.22. TeXHuUKO-3KOHOMHUCCKHE DacueTL! OKOH B HOMelIeHHAX ¢ IpU-
MEHEHHEeM COBMEUIEHHOTro OCBelleHHSI DPEeKOMEHAVETCH BHIOJHATL ¢ IO-

Mouibio 3BM,
7.23. [Iporpamma SWSBD no aaropur™my, onucausomy B nm. 7.1—

7.21, mo3BoJfer;
OIpedeNUTh ONTHMAJAbHOE COOTHOLILeHHe MJollaleH JIeHTOYHOro CBe-

TOBOTO NpPOe€Ma U rJAYXOH YacTH KOHCTPYKIHHM OrpaxIeHHS;
OCYIIECTBUTb BHIOOp HarpesaTeabHOro npubopa ¢ HaHMeHbLIUHM OTO-

nUTeMbHBIM 3dekToM ¢ UeabIo co3aaHuA TpefyeMbX KOMPOPTHHIX ycC-
JOBHHA B paboueli 30He NOMeEIEeHHs AJA CBETOBLIX NPOEMOB C Pa3sjny-

HBIM KOJMYCCTBOM CJIOEB OCTCKJICHHA,
olnpeneanTs MUHHMAaJAbHBIE NPHUBEACHHBIC 3ATPATHLI B roA0OBOM HCYHUC-

JIeHHH.
[Iporpamma Hanucana na s3sike POPTPAH-IV. Beoa ucxoanbix

NaHHBIX ocymecrpasercsi ¢ nepthokapr. O6bem TpeGyeMof onepaTHBHOM
MaMsATH AJs NnporpaMmu cocraeiaser 52 K6. Bpems cuera oaHoro Bapu-

aHTa PaBHO NMPUOJMIHTENLHO & MHUH.

Heo6xonuMeie RJsi pacueTta HCXOAHbLIe AaHllble BBOAATCHA C nepdo-
KapT B TAKO# MOCJel0BATEJLHOCTH,

1. Ilepemennnte /L, IL1, IL2 N1, N2 ¢ oanoit nepdoxkaptsl no dop-
maty T5:
/I, — KonnuecTBO pacCYATHIBAeMbiX BAPHUAHTOB:
IL] nis nomeleHHN ¢ OAHOCTODOHHHMM OCBelleHHEM paBHO |,

C ABYCTOPOHHHUM — 2;
IL2 paBuHo 0, ecan TpebyerTcf BHAATb HAa nedyaTbh XOJ HpPOMe-

AKYTOUHLIX BBIYHCJIEHUH; paBHO | NpM MEYaTH TONALKO Pe3yJb-
TaTOB BbIYHCJIGHHH;

N1 — xoauyecTBO 3HaUeHHH TeMIepaTyp, NPHAHMAEeMbIX OJIS NOBEpPX-
HOCTH HarpeBaTeJbHOro npuoéopa;

N2 — KoauuecTBO pas3jHyHBIX THNOB HarpeBaTeNbHBIX NPHOOPOB.

Onucannnme Huxe (nn. 2—6) OJHOMepHBle MAacCCHBLI BBOJATCA NO
dopmary Fb5.3, F6.1. Ha xaxnao#t nepdoxapre nepdopupyercss N0 BOCEMb

yuceJ.
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2. TPR — 3HaveHHe TeMnepaTyp Ha TNOBEPXHOCTH HarpeBaTeJbHOrG
npudopa, °C. Koauuecreo saementoB Maccusa N1, [annwh naGop 3na-
yeHMH TeMnepaTtyp OJHH H TOT e MAJSA KaxJA0ro M3 NPHHUMaeMbiX
B pacyeT HArpeBaTe/bHbIX NPHOOpPOB.

3. DPR — 3naveHuq 3¢pdeKTHBHBLIX JHAMETPOB HarpeBaTe/bHLIX NpH-
6opoB, M. KoanyecTBo 3neMeHTOB MaccuBa paBHo N2,

4. DDFH — 3navenns mJowajied HarpesatesbHblx nNpuUGOpoB, M2,
KosnuecTBo 3JeMEHTOB MaccuBa paBHO N2.

b. HN(G — 3nHauenuss BbLICOT HarpeBaTejabHbX npubopos, M. KouJu-
YeCTBO 3JIeMEHTOB MaccuBa pashHo N2.

6. CH(G — 3HaveHyss c¢TOUMOCTEH HarpeBaTedbHBIX nprGopoB, pyo.
KoJsnuecTBo 3JeMeHTOB MaccuBa paBHo N2,

7. ALB — 3navenusi xo3¢dunueHTa TENJ0o0TAaYn BHYTPEHHEro BO3-
anyxa, Bt/ (mM2-°C);

ALUCH — 3navenne xo3¢pduuueHTa TEmIoOTAaYH H3JYUEHHEM BO3-
ayuniod npocaoiku, Br/(m?.°C);

ALAM — 3navenue xo3bdHIHEHTa TENnJONPOBOAHOCTH BO3AYXa,
Bt/m-°C;

BKOMF — wmiypuna OKOHIIOrO mpoema, M.

ODTH TPU BEAHUYNHLI BBOAATCA C oaHOR nepdokaptel no dQopmary
F10.0.

Bocemp nepemennntx CUG, ALU, ZH, RGG, RTR, AKl, AK2,
ROZ smopaTca ¢ ogHo# nepdokaptsl mo dopmaty F8.3:

CUG — groumocth B «aeye» 1 M3 tennounsonanuu, pyo.:
ALU — nosapdunuedT TenJonpoBOAHOCTH Tenaoasonsuuy, Br/(M-°C);
HZ — BhicoTa NMoMelleH|s, M;

RGG — conpoTtuBaetue OOJMHLUOBOYHBIX CJOEB OUPAXKACHHA € YYETOM
TeIJIOOTAauN BHYTPEHHEH M HaPYKHOH NOBEPXHOCTH AJSA 3UM-
Hero nepuona, m2-°C/Br;

RTR — tpebyeMoe cONpOTHBJCHME TENJONMEpeAaue OTpakJAenHs cornaac-
no n. 2.2 CHull 11-3-79*, m2.°C/Br;

AK]l — 3HavyeHne Ko3(pHUHEHTa, YYHTHIBAIOLIErO0 CHHXXEHHe MOCTYII-
JIEHUS TelJya OT COJIHeYHOH paaManuu NpH 3aTeHEeHHH CBETOBO-
ro mpoema, oTil. ef.;

AK2 — 31auenpe Ko3dhUUMEHTa, YVYUTHIBAIOUIEr0 CHHXXEHME NOCTYIE-
HUA Tenjia OT COJHeYHOH paanaudH BCASACTBHE 3arpfA3HeHus
CBETOBOrO NpoeMa, OTH. el.;

ROZ — conpoTuBjeHue Tenjonepeiaye CBETOBOrO npoeMa ¢ OAWHAP-
IIbIM ocTekJeHneMm. Bt/m2-°C.

9. 3nauenne nepemennnix Jf1, JN, IN BBoasTca ¢ oaHol nepdokap-
Tol o gopmary /10:

J1 — 3HadYeHHe KoJHYecTBAa BaPHAHTOB OCTEKJEHUS CBETOBOro Ipo-
emMa (oAmuapHoe, naBoinoe, TpodHoe). HauboJsbliee 3Haue-
HHe 3;

JN — uHcJ0 ¢BeTOBBIX CE30HOB:

IN — uncno BpeMenHHBIX LIAaros B Teue€HHe CYTOK (NpH Luare, paBHOM
] u, — IN==24).

10. ROU — maccuB 3HaueHHH CONPOTHBJIGHHA TeNJonepesaye CBETO-

BOro Npoema ¢ Pa3JHYHbBIM KOJHYECTBOM CJoeB ocTekJeHus, Br/(m2-°C).

KoanuectBo 3itavennii — J1. BBBogutca ¢ ogHo#l nepdoxaptwt no dop-
maty F8.3.

I1. AN — MaccuB 3nauyenui, mosaydaeMulx no ¢dopmyae (cMm. m 7.8),

fheszpasMepnas Beavuuna. KoawyecTBo 3HaueHufl 2JeMeHTOB MAacCHBa —
J1.
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12. COK — MaccuB 3HaueHHH CTOHMOCTH B «Jene» 1 M2 KOHCTPYK-

uun cBetoBoro npoema, py6. KoaunuectBo 3naueHuit — J1. Bsoaurca c
oaHo! mep¢oxapTh! no gopmarty F8.3.
13. £ — nBYMEpDHBIH MAaCCHB 3HaueHHH (QYHKIUHHM HapyXHOH ecTe-

CTBEHHOH OCBEIEHHOCTH AJIS CPeAHHX CYTOK B KaXJAOM CBETOBOM Ce30-
e, AK. KoauuectBo sHaueHny INXJN. Bsogutca no 15 umucesn ¢ oxHOH

nepdokaptei no dopmary F£5.0.
14. ZJ — MaccuB 3HAYEHHM KOJIMUECTBA CYTOK B KaXAOM CBETOBOM

ceaone. HaubGosblilee konHuecTBO 3JeMeHTOB MaccuBa paBHo JN. Bso-

JAHTCA ¢ OAHOH nepdoxkapthl no dopmary F5.0.
15. IZJ — onnomMepubii MaccuB pasmepHoctbio JN. laa kaxporo

CBETOBOr0 Ce30Ha 3JEeMEHTOB MaccuBa pased (0, eciad YYUTHIBAETCHA NpPH-
MOe MnofajaHue COJHEYHOHN paJHalud B CBETOBOH npoeM, | — ecjau Her
nonapaHus. Beoxutca ¢ oAHOH nepdokapre no ¢opmary /2.

16. 3HaueHHs nepeMeHHBIX, NEPEYUCACHHBIX B JaHHOM MYHKTe, BBO-
AATcA ¢ oaHoi nepdoxaprtel no dopmary F8.3:

DT — 3naueHye BpeMeHHOro 1iara, u;
E1— HopMmupoBaHHOe 3HaueHHe KEO npu coewmellieHHOM ocBellie-

HUH, OTH €1.;
EIS — HopMupOBaHHOE 3HayeHHe HCKYCCTBEHHOA OCBELIE@HHOCTH, JIK.

17. 35aueHus] nepeMeHHbLIX, NEPeUHCJEeHHLIX B JaHHOM NYHKTe, BBO-
AATCA C OXHOH nepdoxapTht no tdopmary F8.3:

T'BZ— pacueTHasi TeMmMnepaTypa BHYTPeHHero BO3AyXa B 3HMHHH
nepunon, °C;

I'NZ— pacueTHasl TeMnepaTypa Hapy»HOro BO3JyXa B 3HMHHH me-
puoa, °C;

T'NL— pacueThass TeMnepaTypa Hapy»HOro BO31yXa B JIETHHHA ne-
puox, °C;

-TBL — pacueTHass TemnepaTypa BHYTPEHHEro BO3lyXa B JIeTHHR
nepuon, °C;

TNLV — pacueTHass TeMmMIepaTypa BHYTPEHHEr0 BO3AyXa B JeTHUH
nepuojn, onpenedsieMas Npyd NPOEKTHPOBAHHUH CHUCTEMBbI BEH-
Tunauuu, °C;

IT'NZV— pacuetHasi TeMnepaTypa HapyXKHOIO BO3AyXa B 3HMHHH
nepHoa, ompenesifseMasi Npy NPOEKTHPOBAHUH CHCTEMB! BeH-
THAsIOuH, °C:

TOP— cpenHaa TeMmmepaTypa HapyXXHOro BO3AyXa 3a OTONHTENAb-
Hbi neprnox, °C:
ZOT — KOJIHUECTBO CYTOK B OTONHTEJbHOM II€DHOLE, CYT;
F— KO3 (PHUHERT, YUHTBIBAIOLIHA KOJMYECTBO HepalbouHX [Hell
3a roj (Oe3pasmepHasi BEJAHUHHA);
D — NpOAOJIKHUTEJNBHOCTL PabOThl NPEeANpHATHH B TEUYEHHE CY-

TOK, Y.

18. 3nayeHusa nepeMeHHBIX, NMepeyUCHEHHBIX B JAaHHOM NYHKTe, BBO-
1ATCA ¢ ofHOM mepdokaprthl no ¢gopmary F£8.3:
VQS— cpeanee 3HaueHHe HHTEHCHBHOCTH CYMMAapHOH COJIHEYHOM pa-

AMAIHY 332 BEHTHJSLMUOIILIA NEPHON 1Ha BEPTHKAJbHYIO IIOBEpX-
HOCTb, YCpPEJIHEHIIOE NO pPa3iHUYHLIM HanpasBJeHHSM C Y4YeTOM

JeHCTBUTEAbHOR oOnaaunocty, Bt/mM2;
TBP— npou3BojicTBeHHEIe M30LITOUNBE TenJoBbigenenus, BT/m3;
B-— muprHa NoMelleHus, M;
HGL— BbicOT2 NOZXOKOHHOH YACTH OTpaXKACHHA, M,
HR— ypoBeHb ycsoBHO#R paboueii MOBEPXHOCTH, M;
VPN— ynennnnii pacxon BO3AyXa APHM YCTPOIicTBe NPHTOUYHOH BEHTH-
aanuyu, kBT -q/M3;
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VVN— yaeabHbld pacxoj BO3AYXa NPH YCTPOHCTBE BHITAMHON BEHTH-
Ay, xBr-u/m3;

RMI— xo3d(pulineHT, YUUTLIBAIOIUKA AOJI0 Temaa, nonajalollero B
pabouyi0 30HY TOMEIEeHHA ¥ BJAHSIOLIYI0O HAa  TeMIeparypy
BHYTPEHHEro BO3AyXa, OTH. ef.;

GC— ob6beMHasi TernJoeMKocTb Bo3ayxa, Bt/(m3-°C).

19. 3HaueHns nepeMeHHBIX, NepPeuYHCJeHHRIX B JAaHHOM NYHKTEe, BBO-
AATCH ¢ oAHOM mepdokaptm no gopmary F8.3:

EN— HopMaTUBHHA KO3hduuHeHT >PPeKTHBHOCTH KanHTaJbHBIX
BJOXEHUN, OTH. el.;

BST — yneabsasi cTOUMOCTb YCTPOACTBA CAaHTEXHHYECKOH CHCTEMH,
pyo/Br:

CTE — croumocte 1 I'kas tenna, py6.;

CEE — croumocTs 1 kBT-u snekTposneprun, py6.;

CRO — cronMocTh | M2 OGJIHIOBOYHBIX CJIOEB TIJIYXOH 4acTH Orpai-
AeHHA, pYO.

Ilepdhopauus 3HaueHHUH BeNUYHH, ONHCaHHEX B nnm. 1, 7—9, 16—19,
Ha nepdoxkapTe OCYIUECTBJACTCH B COOTBETCTBHH C MOCJETOBATENbHOCTBLIO
HX ONHCaHHA B KaXJOM H3 NepedyHCJeHHBIX Bbillie MyHKTOBR.

7.24. TlpuMep TeXHHKO-3KOHOMHYECKOFO pacyeTa OKOH NPOMBINIJIEH-
HOTO 3J{aHHS ¢ COBMEUIEHHbIM OCBELUEHHEeM MNpHBeAeH B npui. 8.
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ITPHJ/IO)KEHHE 2

CBETOTEXHHUUECKHVHM N TEINJIOTEXHUUYECKWW PACYET
OKOH I1PH TEMIIEPATYPE HAPY)XHOI'O BO3IYXA

ty=—26°C (Mocksa)

[loMemenne HMeer pasMepnl B nmiaaHe 30X16 M u Beicoty 6,4 M. B
NOMelleHUH BHIMOJHSIOTCA 3pHTeJbHble paboTh, OoTHOcsiHHecs K 1V pas-
psaay coraacho raase CHull no mpoekrtrpoBanmo ecTecTBeHHOro M HC-

KyccTBeHHOro ocBelteHnsl. HopMmupyeMmoe 3HaueHne KEO eéH1=1,5%.

TemnepaTtypa BHyTpeHHero Bosayxa ¢ =20°C.

Tpebyetcsn onpenesdT™ pasMepbl CBETOBHIX IIPOEMOB, KOJIHYECTBO
CJI0EB OCTEKJIeHUS W BHIOpPATb KOHCTPYKIMIO OKHA NPH PACHOJOMKEHUH
pabouYHX MecT Ha paccToAHuM 6 ¥ | M OT OKHa.

Pacyer aaa clyyad pacnonNoxeHus padounx Mect
Ha paccTofAnnMu 6 M u OoJsiee OT OKHA

B xauecTBe nepBoro npuOJIHIKeHHS HpuUluMaeM 3amnoJHEHHe CBETO-
BLIX NPOEMOB ABYXCJAONHBIM ocTekgaeHHeM. [lo Taba. 7 cpenuee 3HaueHHe
CONMPOTHBJIEHHA TenJjonepeiaye NPH IUMPHHE  BO3AYIIHOA MNPOCJOHKH,

pasHoii 20 MM, cocTasaser Rio=0,32 m2.-°C/BT.
Onpeapensiem obuwuin Kosp@uiMeHT CBETONPONYCKAHHA OKHA Mo Pop-
MyJae (3):

1=0,842.0,8-1-1.1=0,56.

OnpenensieM npubJUKEHHO pasMephl CBETOBOIO MnpoeMa no ¢GopMy-
ae (1) OGe3 yueTa 3aTeHeHHUS OKOH NPOTHBOCTOALRHM 3aaHueM (Rax =1)

So 0,01-1,5-145-1,3
== ————1=0,263;
Sn 0,06-1,9

o=126 M2 TlpuHuMaeM JeHTOUHOe OKHO BHICOTOH 4,2 M aAhxuHo# 30 M.

Buinoausiem nposBepounbifi pacuer KEO rm METORY, mnomeﬂnomy
g CHull 11-4-79. Pacuetnoe 3Hauenne KEO e p=l 30% u na 10% or-
nudaetcs 0T eLl, uTo JOmycKaeTcA NO HOpMaM.

BIE:IHHCJIHEM Koadppuunenr obmyuennocrd @, . 1o puc. 1. [as
JEHTOYHOr0 OKHAa NMPHHHMAEM (=
C

6

Haxoaum no puc. 11 ¢’ nas
b

3HaueHuft C=o00 u B= o=

e
0,6
. =0,1 u ¢” gas 3uave-
3,6

HHiE C=o00 4 B= » =(),6.

¢’ =0,026; ©”=0,14:

q)'l—OR =2(pf+2‘p”= o -
=2-0,026+2-0,14=0,33 HgHTa nﬁnyggﬁggyml{%adjdmnn-

=— 00, TOFJa == — 00,

r—
i

05



OnpenensieM AONYyCKaeMyl0 TeMNepaTypy Ha BHYTPeHHeH INOBEpPXHO-
CTH OKHa no dopmyae (8):

3.5
= ]4-— ————=34° C.
To.on = 1 0.33

?

BhiuucaseM AONYCTUMOE CONPOTHBJEHHE Tenjonepexaue OKHA 1o
dopmyae (7):

20425
o= ———0,114 =0,309 m2.-°C/Br,
Rio= o034 - “C/Br
rae fy =—20°C -—— pacueTHas TemOepaTypa HAPYIKHOro BO3AYyXa B

3UMHRHA nepHof AAA ycAoBHA MoOCKBHI,

HaxoauM cpeiHee 3HayeHHe COMPOTHBJCHHS TelJjonepenaye no ¢op-
MyJge (12).

[IpeaBapuTeJbHO BHIYHCAAEM:

cpeAHee 3HAaueHHe COMPOTHBJEHHS TeNJONEpefaud y BHYTpPEHHell Mo-

BepXHOCTH oKHA Rs mno dopmyaam (13) u (15):
ax=1,68(20—4)" =4,20 B1/(M2-°C);

20+ 25
vp =20—————=4°C:
s =20 0,32.8.72
_ 9 93492 774
Ox=5 —(—"'—"l-ﬁ—')"=4,63 Bt/(Mm2.-°C);
'ﬁ' — -——1'*——~—0113 M2.°C/BT;
T 4924463 ’

cpeiHee TepMHUECKOEe CONPOTHBJECHHE BO3AYIIHOH MNPOCAOHKH noO
¢opmynam (16)—(20):

0,004

fi’-1="'—0:"8_=0,005 m2.°C/BT;
— 20435
{1 =20— ElhoN (0,11340,005) =20—16,6=3,4° C;
0,32
) fﬁn_n =0,14 M2-°C/Btr — conportusjenHe Tenaonepezauye BO3AYLI-
HOH NPOCJONKH MHPHHOK 20 MM;
—_ 20425
lo=20— -——6:';—5—- (0,113+0,00540,14) =—16,3°C;

— 3,4+16,3 }0.25
Og n =0,48 (_5:62___) =2,69 Br/(m?.°C);

Sx . _(276'—2,50")

o'y = Y =3,31 Bt/(M2-°C);
_ 1

Ryy = —————=0167 u2-°C/Br:
B.n 2 69+3.31 We-°C/Br

Ry=0,043 m2-°C/Br — cpenHee 3HaueHHE CONPOTUBJECHUSA
TEMJIOOTAAYK Y HAPYNKHOA NOBEPXHOCTH OKHA;

'Ro=0,113+40,167+2-0,00540,043=0,333 m2-°C/Br.



[lonyyeHHOe 3HadeHHe cpeJHErc COMPOTHBJIEHHA Temjonepeaaud OK-
Ha mpeBHLUIaeT AONYyCKaeMoe MO CaHHTAPHO THTHEHHWYECKHMM HOpMaM.

204-25
T8 0 0.333 13 C

Tp >Typon - A% Pacyera A0CTAaTOMHO OJHOrO NPHOJIHMNKEHHS.

Briuncisiem CKOpOCTb HHCNAAANOLIEr0o NMOTOKA BO3AYyXa BOAHM3H OKHA
g ¢ ysyeroM HHpuAbTpailuH BO3nyXa mo cdopmyaam (21)—(29).

[lo Taba. 11 npuHumaem B=1,2 m2.-4y-Ila%s [kr.

c=37V 12=258;
bo=0,011(20—4,7)—'+ 42> =0,014 m;
uo=0,061(20—4,7)"2 42': =0,489 w™/c;

0,014

ue =3,33-0,439( )=0,08 m/c;

up=2,58-0,08=0,20 m/c.

up<uy— ycyuosue n. 3.14 BrinoausieTcs.

BribupaeM KOHCTPYKUHIO OKHA HHAHBHAYAJbHOrQ peuieiidd ¢ na-
KETHBIM OCTEeKJeHHeM B JiepeBsAHHOM nepemjere ¢ aJlIOMHHHEBLIM ILUTa-
MHKOM, PACHOJOXEHHbIM ¢ BHyTpeHHe# cTOpoHnl. Ulupuiia BospyumiHOH
NPOCAOHKH CTEKJAOMAKeTa B TAKOM KOHCTPYKIMH COCTaBJ/isieT: Hp.n =

=[8 mM. [na BniGpaHHO# KOHCTPYKUMM NPOH3BOJAUM pacyeT TeMmnepa-
TYPHBIX NOJIEH.

Pacduer TtemnepaTypHeIX noJielf ajsa cpeiHed 30HH OCTeKJACHHA:

onpeje/ifieM TepMHYECKHe CONPOTHUBJEHHS OTHAEJNbHBIX CJ0EB OCTEK-
JeHus no gpopmyae (19):

— 0,004
9 = =m—=(0049 m2.°C/BrT;
R1.2 0,81 /

B KauyecTBe nepporo npub/uiKeHHUA NPHHUMAaEM:

R, =0,114 M2.°C/B7; Ry=0,043 m2.°C/Br; R, =0,16 M2.°C/Br
H onpeae/isieM Eo no dopmyae (12):

Ro=0,114+40,0098+0,16 +0,043=0,327 m2-°C/Br;

onpenessieM cpeaHne 3HAYEHHA TeMIlepaTypnl Ha pasiHyHbIX TO-
BEPXHOCTAX OCTeKJeHHs no dopMmynam (20):

20+ 25
8 = 20— _"':I':"""""O,ll4=4,3° C:
0,327
— 20425
[, =20— ———=(0,114+0,0049) =3,6° C;
1 0.327 { + )
—_ 204 25
lo=20— 0,11440,0049+0,16) =—18,4° C:
2 0.327 ( + + )
—_ 20425
o= 20— —-———-—-0’;27 (0,114+2-0,004940,16) =—19,1° C:
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pa3bupaeM cpelHIOI0 30HY OCTeKJEHHs Ha deTbipe ceyeHHs (MO Bbl-
cotTe): X;=100 mm; x,=1000 mwm; x3=3000 mm; x;=4000 mwm,

onpeAessieM TeMNepaTypel B siApe BO3AYIIHOH NPOCAOHKA NI 3THX
cedenuit no ¢opmyae (31):

0.1
1100 _36_(36+18, :0,83-—0,6(-—-‘—--)] =_-14,4°C:
- (3,64 84)[ "

3

1
11000 _3,6—(3,6+18,4)]0,83—0,6 (_;T)] =—11,6°C;

(3000 _36.__(3,6+418,4) 0 33-—05(--—‘?-—-)] —-—52°C:
m y 3 M $ 4’2 ] n

4
#2000 _36_(3,6+18,4) [0,83——0,6 ('TE_)] =—2,1°C;

ONpeAensieM JoOKajbHble KO3(PhHUAEHTH TenN00TAAaYH KOHBEKIHEH
npu x=100 vwm:

=1,3(3,6+14,4)%3 j0,101 =431 Br/(u2-°C);

(IH
{B.I1
ak. - =13(t—tm)"3 | (H—x)1 =1,3(3,6+14,4) 03 /4,101 =
=2,96 Br/(m2-°C);
npu x=1000 mm:
o, =1,3(3,6+11,6)%3 /1% =3,22 Br/(M2-°C);

ok q =13(36+11,6)%9 /3901 —2,87 Br/(m2-°C);
npu x=3000 Mm:
¥ =13(36+52)03 /301 =239 Br/(m?-°C);

afen =1,3(36+5,2)%% /1,2%' =263 Br/(m?.°C);
npu x=4000 mmMm:
af. ; =1,3(36+2,1)%% 4% =202 Br/(m2-°C);

af, = 1,3(3,6+2,1)%3 /0,201 =2,73'Br/(M2.°C);
onpejaessaeM JOKaJdbHbe KO3P(GHUUHEHTH TeNJOOTAAaYH H3JAyUeHUeM.

[( 2734-3,6 )4_( 273+ 18,4 )4]
100 100

H — e e _—:
aB.l’I 0

3,64 184
=3,77 B1/(M2-°C);
HaxoAMM JIOKaJbHLie TepMHUYeCKHe COLPOTHBJEHHUA no dopmynae (28):

100 __
RB.II T

36+18,4
4,31(3,6+14,4) +2,96(—14,44 18,4)4+3,77(3,6 + 18,4)
=(),128 m2-°C/BrT;

o8
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R =
3,6+184
3,22(3,6+11,6) +2,87(—11,6+18,4) +3,77(3,6+18,4)
=(,145 M2-°C/Br;
3000 __
RB.II T
35+18,4
2,39(3,6+5,2) +2,63 (—5,2+ 18,4) +3,77(3,6+18,4)
=0,159 m2-°C/BT;
4000 __
RB.I‘I T

|

—
—

|

3,6+ 18,4
9.02(3,642,1)+2,73(—2,1+18,4) +3,77 (3,6 + 18,4)
—0,158 m2.°C/Br:

ompesie/isieM TEPMHUYECKOe CONMPOTHBJEHHE Y BHYTpeHHed MNOBepXHO-
CTH OCTeKJIeHHS, NpeABapUTEJbHO BBHIYHCAHB KO3hPHOHEHTH JYyUYHCTOH
M KOHBEKTHBHOH TemyiooTAaun no dopmynam (14) n (15):

ax=1,68(20—4,3)"* =421 Bt/(M2-°C);

(e

(I_u=

[( 273420 )4 ( 273+4,3 )4]
_gr 100 7 A O 10 T 65 Br/(m2-oC):

i

—
—

20—4.3
_ I

T T ———— 2_UC B .
ol 165+401 O3 M-C/Br

BBIYHUCJAAECM JOKaJAbHble 3HAYECHHA CONPOTHBJACHHA TCEIJOIIepEaaue.

R -0,11340,128+0,0098+0,043=0,294 m2.°C/Br;

R 3000 —0,11340,145+0,0098+0,043=0,311 m2-°C/Br:
3000 _0,113+0,159+0,0098 + 0,043 =0,325 m2-°C/Br:

R&000 —0,113+0,158+-0,0098+0,043=0,324 m?-°C/Br;

HaXO0JHM HOBhle YTOUHCHHEIE 3HAUYEHUS T, , Ty f1, f2, KOTOPHE NIPH-
BeJeHbl B TaOJule.

Temneparypa, °G

X, MM — —
TB ' tl tn , 1:!-!
100 2,7 1,9 —17,6 —18,4
1000 3,6 2,9 —18,1 —18,8
3000 4,4 3,7 —18,4 —19
4000 4,3 3,8 —18,4 —19,1

09



[losTOpATh pacyer HeT HeOOXOAMMOCTH, TaK KakK MPHHAThHE B nep-
soM npubauxenan 3Hauenus R;=0,114 mM2.°C/Br u R;, =

=016 M2.°C/Bt ot/anuyaloTcsi OT BTOPOFO npHOANKeHHss He OoJgee YeM
Ha 150/0;
onpeaenseM ¢ nomoiibio DBM (puc. 12) Temneparypunie nons ne-

pelJieToB, XKpaeBbiX 30H OCTEKJEHHS M YYyacTKOB INPHMBIKARHA K Iepe-
nJeTaM.

Pacuer nmoTepp Temjaa uepes OKHO:

onpependeM OCHOBHble 1noTepd Temya §o, BBHIYHCAHUB MpeABapu-

TeJbHO TNpuBeAeHHOEe CONPOTHBJAEHRe Tenjonepenaye OKHa No ¢opMmy-
ne (32).

Haxonum Fep, Fup, Fuep "Hp ' 'f;wp no puc. 12:

F n =0,02-2=0,04 m? Fnep =0,015-2=0,03 m?; Fxp =0,04 m?;
Fep =4.2'—“2an —Fnep =4,00 m?;
%P =13 °C; T’nep =925°C: T”nep —13°C.

Onpene.nﬂem cpefiHee 3Ha4YeHue CONPOTHUBJCHHA Tenjaomnepesaye
KPaeBoOi 30HKE! OCTEKJEHUS M TepenJera no ¢GopMyJaMm:

— 20425

RP = '—m=0,275 m2.°C/BrT;

RTeP = —-5:7-25%_-(%5:-2—,5;-=0,296 m2-°C/Br;

R, = —%:mm m2-°C/Br;
a) )

X, Mt

INEEIIEE

"---l
(21 | I I

R
RuRNiEar
TNC

B N A
l----l---

-2 -2 -4 ¢ 72 -2%-18-12 -6 0 £ 12 1%
Puc. 12. N1l3oTepMHYECcKoe Temnepawwn(%e} noye (@) ¥ pacupeReseHde TeMie-
Ta
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Fop 4,05+ 0,04 -2+40.07 3
X S ol S e e —

4.00 0,08 0,04 0,03
0,326 M 0,275 T 0,296 i 0,74

=0,326 mM2-°C/BrT.
BrlyucageM OCHOBHBIE TEIVIONOTEPH depe3 OKHO:

4,2
o ; 2 b .
Qo """0,32' '6 —(20+25) =579,8 Br;

onpejaessieM AONOJHHUTEJbHBIC MOTEPH TENJa Ha HarpeBaHue HapyX-
HOr0 BO3AYyXa, MNOCTyNawilero np¥ HUHEHJALTPALUH Yepe3 OKHO.

Haxonum KoJuMuecTBO BO3AYyXa, MNOCTYMNAKUIEr0o B IOMElleHHe, 1o
dopmyae (39), npenBapUTEAbHO BHIMHCAHB Pa3HOCTb JAaBJeHHs A p:

spmsts [(—E— B ] 4
P=9%-9, 973 +25 973420

353
029 [ —=22 ) 412=1447 Ma:
T ( 973—925 ) :

Go=1,2-1447"% =7,13 xr/(m2-u).
Honoguuteabunie NOTepH Temna Qg paBHBL:
Qy =0,28-7,13-4,2(20+25) =377,3 Br.
CyMMapHbie 7I0TEpPH TemJa COCTaBJSAIOT:
Q=5679,8+4377,3=957,1 Br.

Pacuetr pas cayvast pacnojoXxXeHus padouux mecr
Ha paccTosHuu 1 M ¥ 6oJee OT OKHA

1. [ToBTOpsiem neicTBHA BbINOJHeHHOro Bbilie pacuera. [Ipu 3Tom

npunumaeM R, =032 M2-°C/BTt, 1=0,06 1 Hox =4,2 M.
2. Haxoaum mo puc. 11 u 3 kospduuuedT 06JYUeHHOCTH NPH Ppac-
NOJIOKEHHH pabouHx MeCT Ha PACCTOAHHH | M OT OKHa:

0,6 3,6
B=—l——- =0,6 n1as BoluucAeHusa @’; B= l = 3,6

]ISl BHIYHCACHUS @7,
Cq_ox =2:0,14+2-0,225=0,73.

3. Belunucnsiem ponyckaemyio TemMnepaTypy Ha BHYTPEHHEH NOBepX-
HOCTH OCTeKJieHns no ¢dopmyne (8):

3,0
‘rB.II,OII = 14_ 0 73

=9,2° C.
[Ipn aToM uMeem <% <7Tg.on -
4. OnpenensieM ROMNYCKaeMOe CONPOTHBJEHHE TeMJIOMNepeaaye o
dopmyae (7):
20425

A — __———03113-__01471 2':‘(: B '
RO 20"—"9!2 M / '

R_:J<Ron-
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5. BeluncaseM CKOpPOCTb NMOTOXa Bo3jayxa BOJM3H OKHa no ¢opmy-
Je (21):

c=258: bo=0,014 M: 1e=0,489 Mm/c;
0,014

1/
u, =3,33-0,489( ) E =019 M/c:

up=2,58-0,19=0,49 m/c;

tbp >Uy.

Takum o6pa3oM, yCTaHOBJiEeHO, uTO TpeGOBAHHMA CTPOHUTENbHBIX H
CAHHTAPHBIX 1I0PM He BLINOJHSIOTCH, T. €.

TB <TB.JI0]I ' ED<R0R; up>013 M/C.

B stom cayuae HeoOGXOAMMO yCTaHaBJAUBAaTh NOX OKHOM Harpepa-
teapHbie npubopel. [lo tabauuam TenmoTeXHHYECKHX XapakTePHCTHK
OKOH IpH YCTaHOBKe MOJ HUMH HarpeBaTeJbHHIX npubOpOB, NMpHUBEAEH-
HEIM B npua. 4, sni0ppaeM IapaMeTphl HarpeBaTeJbHOro npubopa #
TeMIepaTypy Ha ero MNOBEpPXHOCTH, NO3BOJfAWOLIHE 00ecneuHTb CaHHTap-
HO-rUrHeHHYeckne TpeOOBaHHUSA NPU HaHMeHblIeM OTOIHTENbHOM 3pdexTe.

[Ipn BhiCOTE OKHA, paBHOM 4,2 M, HaUMeHbINHH OTONHTEJbHBIA 3¢-
bext (F=1,21) noayyeH MpH YCTAaHOBKE NOJ OKHOM HarpeBaTe/JLHOro
npufopa ¢ NOBEPXHOCTbIO Harpesa F, =0,57 M2, nnamerpom dy =0,18 M
H teMnepatypod fo =150°C, dauna HarpesatessHoro npubopa paBHa
1 M. KOHBeKTHBHBLI TelJIOBOM MNOTOK OT HarpesaTessi COCTaBJfAeT
481,3 BT. Tennonotepn okHa 6Ge3 ycTpoficTBa HarpeBaTeJbHOro npubopa
677,4 BT, nosnble (KOHBEKTHBHBIE M JIYYHCTHIE) TENJONOTEPH OKHAa OT
AedCTBHS TelJOA M XOJOAHOR cTpy# pasHu 82,19 Btr. Mecto BecTpeun

TeNJioli W XOJOAHOM CTPYA HaXOAMTCA Ha PpaccTOSiHHH X, =2,24 M,
CpenHAs TeMnepaTypa Ha BHYTPeHHeH NOBEPXHOCTH OKHa B 30He JeH-
cTBHA Tensoll cTpyn T, =14,1°C. Tlpusenensoe CONPOTHBJEHHE TEMJIO-

nepenave okna R P =0,245 m2.°C/Br.

NTPHJTO)XEHHE 3

CBETOTEXHUYECKUM U TEIJIOTEXHUUECKUM PACUET
3EHUTHBIX ®OHAPEN INPU TEMIIEPATYPE
HAPY)XHOT'O BO3IYXA f,=—18°C (TALIKEHT)

TpeGyercs onpenenuTb CYMMapHYIO ILIOI(aJb CBETONPOEMOB 3€HHT-
HLIX (oHapeld pasMepoM 3 X6 M, KOJUUECTBO CJIOEB OCTEKJEeHHHA H Tel-
JonmoTepy 4Yepe3d (OHApPH, YCTAHOBJeHHbHle B HOKPBITHH OJHO3TAaXHOTO
3flaHuA BHicoTod L=16 M u pasmepamnm B maaHe 156X108 M. B no-
MellleHUH BLINOJHAIOTCA 3puTeJbHhle paboTh, oTHocAuinecst X IV paspsa-
ay no CHull II-4-79. Hopmupyemoe 3naueHue Xo03dDOdDHLHEHTA eCTECT-

BeHHOH OCBelleHHOCTH eén"—:él”/u. TemnepaTypa BHYTPEHHEro BO3AYXa
t =18°C.

TennoTeXHUYECKUM PacyeT 3eHUTHBIX doHaApEH

OnpenenasieMm Temnepatypy B noagoHapHOM MNPOCTPaHCTBe MO (op-
myJae (11):

tup =18+0,2(16—2) =20,8°C.
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Ilo nanHbIM HaTYpPHBIX WCCACNOBAHHHA TeMNepaTypHud rpajueHt B
MOMELEHNAX ¢ He3HAYHTENbHBIMM TEXHOJOTHYeCKHMMH TEIJOBhAeJeHUAMH

coctasjser 0,2° C/m.
IHaxonuMm oTHOCHTENBHYIO BJAXHOCTb BHYTPEHHEro BO3AyXa B pa-

Oowent 30He no Taba. 8, yuHTHIBAs, 4TO B pacCMaTPHUBaeMOM IOMEUICHHH
BJArOBHIAGJEHHA HEe3HauuTeJbHbl M KPATHOCTE BO3AyxooOMeHna cocTas-
aser 1 06/4. OTHocuTespHas BJAaxHOCTb ¢, =16%. [das nanbuehmuux

pacyeTOB NPHMHUMAEM BJAXHOCTb BO3AyXa B NOAGOHAPHOM NPOCTPaH-
ctee ¢, =30% (MHHHMAABLHO [AONYCTHMAasf BeJHYWHA BJAXKHOCTH MO

CAHWTAPHbIM HOpPMam — ¢M, Taba. 2).
Hna ¢, =30% =n ! b =20,8°C onpenensieM no Ttaba. 7 rtemnepa-

TYPY TOYKH pochl Tp =2,7°C.
[lo ¢popmysnam (14) un (15) onpeneasiem cpennue KO3(DDHIHEHTH!

TEIVIOOTAAYN KOHBEKLUHEeN U H3JYyYCHHEM:
(y=2,2(20,8—2,7)'s =577 Br/(m2.-°C);

: [( 273+ 18 )4 ( 273427 )4]
— 100 100
Qp == e
18—2,7

Onpepesisem 3HaueHHE TEPMHYECKOro COMNPOTHBJAEHHA Y BHYTpEIIHell
MOBEePXHOCTH OCTeKJAeHHs no dopmyde (13):

— I
Re = 577455
Haxoaum ponyckaeMoe 3HauyeHHe CONPOTHBJEHHA TelJonepejaue
no dopmyne (10):
18+ 18

A—
Ro 20,8—2,7

[Io TabGn. 6 BLIGUpaeM 3anoNHeHHe CBETONPOEMOB JBYXCJOHHDIMHE
crexkaonakeramMu Ro =03 M%-°C/Bt (nepBoe npubaunikenue) H npoH3-
BOAMM pacdeT NO ONpeneseHHio T, M YTOYHEeHHIO Ry .

Onpeaensem no d¢opmyne (19) TtepMmuueckoe conporusieHue R
NpHY TOJUIHHE cTeKaa =4 MM:

— - 0,004
Ri=Ry= =0,005 m2.°C/BT.

=4,55 Bt/(m2-°C).

=(,097 m2.°C/BrT.

0,097=0,193 m2.°C/Br.

L4

Haxoaum cpenHee TepMHYECKOe CONPOTHBJEHHE BO3AYLIIION

CJOHKH o dopmyJe
R, =Ro—R,—2R| —Ry=03—0.097—-2. 0,005—0,043=0,15 m2-°C/BT.

Boluuciasiem cpeaHue 3HAuYeHHsl TeMmmepaTypbl Ha MOBEPXIIOCTHX
OCTeKJNeHus no gopmynae (20):

nPo-

20,8418
T, =20,8— _—i—0,0‘Q7=8,3°C:
0,3
— 20,8418
11 =20,8— ——'O'T-I-""'(O 097 +0,005) =7,6° C

8418
t'y=20,8— ——— (0,097 40,0054 0,15) =—11,8° C.
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[To dopmyuiam (14) m (15) ompemessieM BHOBbL @' ua
o =22(208—83)"s =5,1 Br/(T)m?.°C;
273+18 \* (273483 )4
5[( 100 ) _( 100 ]
18—8,3
[lo popmyse (13) onpenenseMm E’B:

=4,69 Bt/(mM2-°C).

(I’.r[=

R'p — =0,102 m2-°C/Br.
R'e 5.1+ 4,69 Me-"C/BT

OnpenenseM cpejnee TePMUYECKOe COMPOTHBJCHHE BO3LYNIHOH IpoO-
¢caoiikn wupuHo# 15 MM, MNOpeZBapHTEJbHO BBIYHCIAHB KO3(PPHINEHTH

e X uwa no dopmynam (17) u (18):

B.II
—, 764-11,8 \0,25
H —_— _IL-_ = 2 .u L
ayy, =065 ( 0.015 ) 3,89 Br/(Mm2-°C);

- [( 273+7,6 )4 (273+11,3)4]
— 100 100 .
a = ——————————————————= 40,7 Br/(u2-°C).

7,6+11.8
Rp.n onpeneasem no dopmyse (16):

_ !
= ————=0,126 M2-°C/Br.
Ra.n 3.89-+4 07 Me-"C/BT

BriuncnsieM cpeiHee 3HaueHHe CONMPOTHBJMEHHS TenJonepenade ¢o-
Hapst o popmydae (12):
R’o=0,102+2-0,005+0,12640,043=0,281 m2-°C/Br.
HaxoauM yTOYHEHHOE 3HaueHHe 'r; no ¢opmyae (20):

’” 20,8'[‘ 18
_ 908 ——2(102=6.7°C.
Ty =208 0,981

rr

Takum o6pasoMm, R'o>RoE u T, >Tp, T. e. 0,281>0,193 u

6,/>2,7. BunonuswTes TpeOOBaHUS CTPOUTEABHLIX W CAHUTAPHEIX HODM,
U IJf pacyeTa AOCTATOYHO OJHOIO NPHOJIHUIKEHUA.

CoraacHo n. 2.12 Hacroswux Pexomenpauuh, BoiOMpaeM 3eHHTHBIM
(¢poHapy, cepuu 1.464-10 pasmepomM 3X6 M ¢ 3anoJiHeHHEM CTeKJOMaKe-
Tamu. l1laolians cBeroBoro npoeMa npu 3ToM paBHa 14,4 M2,

CBeToTexHHYECKHH pacyeT 3CHUTHHIX (hoHaped

. OnpenensieMm oOmUA KO3DDHUIMEHT CBETONPONMYCKAHHA 3€HHTHOTO
¢onapsa no gpopmyne (3):

170=0,8:0,9-0,9.0,65-0,9=0,38,

rape ‘['1=0,8; T2=0,9; T3$0,9; T4==0,65; ’55=0,9.
2. Beluucasgem HopmHpoBaHHOoe 3HaueHue KEQO pas 3nanuit, pacno-
JoxennelXx B Tawkente (V cBeroBoi nosic), no dopmyse (4):

eV =4-0,8-0,75=24,
rae m=0,8; ¢=0,75 (npuuumaem no Tta6n. 4 u 5 CHull 11-4-79).
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3. HaxoauMm ¢BETOBYIO XapakTepHUCTHKY CBETOBOro mnpoeMa ftg¢ B
NJOCKOCTH nokpuiTusa no tabua. 32 CHull 11-4-79, npeaBapurtesbuo onpe-
AEeJINB HUHIEKC MOMelUeHHS { M OTHOLUeHHe IJIOWAJAM BLIXOJHOIO OTREp-
cTHA S K cymMMe ILIoOMIaZed BXOAHOTO OTBepCTUSl U OOKOBOH INOBEPXLO-
CTH npoeMa Sg °

Inb
H(la+b)

rae Inp— AnHHA NOMelleHusl BAOJb OCH NPOJETOB;
b — mypuHa TOMENIEHUS;
H — BricoTa moMelleHHs HaJ YCJOBHOH paGouyell MOBEPXHOCTDLIO.

10,8- 156
= ———————— _ 3 45

18,4 (1084156)

_._ﬁ__.._.____lil_‘il____ozn. —1.64
S.+Sg 1444165 0 HeT LY

4, TTo ta6n. 3 CHull 11-4-79 npuuumaem koadbduuueHT 3anaca
k=1,8.

o. Haxoaum xosddunuenr ry, yuutsiBamouui nosuimieHde KEO npmu
BepXHeM ocBelieHuH OJsaronapsi CBeTY, OTPaXXeHHOMY OT MNOBEpPXHOCTen
nomeulenyd, no raéa. 33 CHull 11-4-79.

_ P1514p2S2+ 0353

bep Si+S2+S3 -
0,6-16860+0,4-101204-0,2 - 16860 o4
168504 10120+ 16860 .
H 19.2
b % 053 r=1.1.
I, 36

6. OnpenensieM Ko3(ppHUUeHT k¢, YUHTHIBAOILHA THN $onaps, no
taba. 34 CHull 11-4-79:

Rey=1,1.

7. OnpeneaseM HeoOXOAHMMYIO MJIOLLAAb CBETOBBLIX INPOEMOB Nno (Pop-
myJqe (2):
2,4-1,64-1,8
00> 221018 0.
Sa 0,38-1,1-1,1

15,39-156- 108
Sp = ———=2562,9 mZ;
100

Onpepenenue rennonoTepb yepea
CBETONPOEMbI B NMOKPBITHH

TenaonoTepn uepe3 3eHUTHBle (OHAPH onpegesseM 10 (opMy.e
(37):
1

1
Yo7 TRy Une TS TG e

< (20,8 + 18)2592,9 =358 023 Br.
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L9

HHPHJAOXEHHE 4
PesyabTatel pacyera Ha IBM okon npu ycTpoicTBe nOA HUMH HarpesaTelbHBIX NPHOOPOB

Tennorexnuyeckve XapakTePUCTHKM OKOH NPH YCTAHOBKe MOJ HHMH HarpeBaTelbHBLIX NPHGOPOB

[Ipu comporuBjennu Tensaonepefaue okHa Ro,=0,163 m?-°C/BT M pacyeTHON TeMmepatype HapyXHOro sosayxa ! yz=—15°C
- ' TemriepatTypa Ha | =
ceoo e 5T |, s |memeemn | k| wveemen o | g G | 4, | Temmomomen | S
SE 5 > AR oL HOro NMpHGOPa - BEPXHOCTH OCTEK-| O < ;‘-‘t 54 : S &
ZE) e 5 = oE- - e % | MEHEA OKHA T_, | =7 . | D L = 5
g8x |¥ ol&Rg |EBE = °C 08 = | =% K 2 8. .
g > B ¢ |3 = S | v | SER | Er A & 5 2 | oF =
EEE E al 2 = g.."'_"ﬂ‘ ! - o WEU I m o o HO :’é‘f o ooa =
a:,"':uﬁ p-g-u O ey F W J;E 'EI ~ R . o gf:} o O EEP &
=SE‘}=E'J :zl:"E-EE SEQ d, M H{: ° ﬁngﬁg EE I ,.E..EE EEG Etﬂ E‘:ﬂ EE“ Eﬂ'.)
o 94 [SE~ |25 | 288 M & =Ea | ofF SEZ | X5 w | & 2 Sa | 252 F o
no EE BT ][22 [2=x G O = Ee s [ Ak 8| ® 8 o= B8 & 5
FE S = |8= 2| =5 [S45 2 A= 8 S O S | Bm R m S = N S i o S S
- =N o R o O o B B O T e O S « o £ £, 2 R g E S
Ue =3 IEJ::’: I_i_m? RS a8 © ;K SR I Rom W & :nl =T = =l = HEo Ca
10,5676 | 33,4 16 85 0,07 | 0,22 0,6 —5,9 5,3 0,201 90,3 114,1 160,6 | 0,116 1,41
10,576 | 334 | 16 &% [039 {127 } 30 | —59 5,3 1,12 521,21 5706 | 8296 0112 | 1,45
10,676 I 33,4 16 85 1 2,54 4.8 —5,9 0,3 2873 | 10423 | 912,01 15772 | 0,094 1,73
8,722 | 34,1 16 | 9 | 0051016} 05 | —59 4,5 0,168 772 114,1| 1464 0,127 | 1,28
10,673 | 33,6 16 95 | 0,07 | 0,22 0.6 —5,9 5,4 0,247 108,1 114,] 1722 | 0,108 1,561
10,673 | 33, 16 | 9 | 018 1057 | 1,8 | —5,9 5,4 0,636 | 2802 | 3423 ) 4916} 0,113 | 1,44
10,673 | 33,6 16 95 039 | 1,27 | 3,6 —5,9 5,4 1,378 6242 | 684,71 10082 ] 0,111 1,47
10,673 | 33,6 16 95 | 1 2,04 | 4.8 —5,9 0,4 3,032 | 12484 912,9 | 174231 0,085 1,91
10,77 34 16 l 110 0,1 0,31 1,2 —5,9 5,7 0,456 1946 | 2282 | 3377 | 0,11 1,48
10,77 34 16 110 [ 0,18 | 057 | 1,8 | —5.9 5,7 0822 ( 3532 | 3423 5395 0,103 | 1,58
10,77 34 16 110 0,39 | 1,27 | 4,2 —5,9 5,7 1,78 787,1 798,8 | 12259 0,106 1,63
10,77 34 16 110 0,39 | 1,27 | 4,8 —5,9 5,7 1,78 787,1 9129 | 1340 0,111 1,47
10,86 34,5 16 150 0,10 { 0,31 1,2 —5,9 6 0,599 251,7 | 228,2 ) 3756 | 0,099 1,65
10,86 34,5 16 150 0,18 { 0,57 | 24 —5,9 6 1,079 4569 456,41 721,7 ] 0,103 1,58
8,624 | 35,3 16 150 0,03 { 0,09 | 0,6 —9,9 5,2 0,217 93,5 114,1 156 0,119 1,37
8,027 | 37,2 16 150 | 0,00 | 0,16 1,2 —3,9 4,5 0,313 156,1 2282 29551 0,126 1,29
10,93 35 16 150 0,07 | 0,22 1,2 —5,9 6,2 0,522 218,71 2282 | 3593 | 0,104 1,57
10,93 35 16 150 0,10 | 0,31 1,8 —5,9 6,2 0,746 312,2 | 3423 | 5295 | 0,105 1,55
10,93 35 16 150 0,18 | 057 | 3 —5,9 .1 62 1,342 566,7 | 5706 | 907,56 | 0,102 1,59
10,671 36,3 18 85 0,18 | 0,57 1,2 —id,3 6,5 0,453 2249 | 2429 3544 | 0,112 | 1,46
10,671 36,3 18 85 0,39 | 1,27 | 3 —b,3 6,5 0,982 501,1 6074 | 8488 | 0,117 1,4
10,671 36,3 18 85 1 2,04 | 4,2 —5,3 6,5 2,018 | 1002,2 | 850,3 | 1469,3| 0,094 1,73
10,671 36,3 18 85 1 254 | 4,8 —DH,3 6,5 2518 | 1002,2 ]| 971,81 18908} 0,1 1,64
10,79 36,5 18 95 0,07 | 0,22 | 0,6 —5,3 6,7 0,219 603,2 121.5 176 | 0,112 | 1,45
10,79 36,5 18 95 0,39 | 1,27 | 3,6 —5,3 6,7 1,219 | 1206,5| 7288 | 10328 | 0,115 | 1,42
10,79 36,5 18 95 | 2,04 | 48 —5,3 6,7 3,125 1046 | 9718 | 1751,2 | 0,09 1,8
8,631 37,6 18 110 0,05 { 0,16 | 0,6 —5,3 2,8 0,191 945 1215 160,8 | 0,123 1,32
10903 | 36,8 18 110 0,18 | 0,57 1,8 —5,3 7 0,735 3433 [ 3644 | 951,61 0,108 1,51
10,903 | 36,8 18 110 0,39 | 1,27 | 4,2 —5,3 7 1,693 7648 | 850,3 | 1250,9 | 0,11 1,48
11,002 | 37,4 18 130 0,1 0,31 1,2 —5,3 7,3 0,542 2458 | 2429 | 384,44 | 0,103 | 1,08
11,002 | 37,4 18 130 | 0,18 | 0,57 | 24 ~—5,3 7,3 0,975 446,2 | 4859 | 7405 | 0,107 1,52
11,002 | 37,4 18 130 039 | 1,27 | 4,8 —5,3 7.3 2,113 99421 97181 156234} 0,104 1,57
8,891 38,2 18 150 003 | 0,09 | 0,6 —5,3 6,0 0,198 15| 121, 162,8 | 0,122 1,34
11,075 37,9 18 150 0,18 | 0,67 | 24 —5,3 7,9 1,222 5555 ] 4859 | 811,8| 0,098 1,67
11,076 | 37,9 18 150 0,18 | 057 3,0 —5,3 7,5 1,222 555,5| 6074 | 933,3| 0,106 1,54
10,742 | 39,2 20 85 0,1 0,31 0,6 —4.7 7,8 0,221 119 128,8 186,5| 0,113 1,45
10,742 | 39,2 20 85 0,18 | 0,57 1,2 —4.7 7,8 0,398 216 2577 3614} 0,116 1,4
10,742 | 39,2 20 85 | 254 | 472 —4.7 7,8 2,212 96251 901,8 | 1478,1 | 0,099 | 1,64
10,742 | 39,2 20 85 | 254 | 4,8 —47 | 7,8 2,212 962,65 | 1030,7 | 1607 0,105 1,56
10,882 | 39,3 20 95 039 { 1,27 | 3 —4.,7 8 1,08 5824 | 6442 9294 | 0,113 1,44
10,889 | 39,3 20 95 1 204 | 48 —4.7 8 2,77 11649 { 1030,7 { 1762,1 | 0,095 | 1,71
8904 | 40,3 20 110 0,05 | 0,16 | 0,6 —4.,7 7,2 0,173 91,8 | 128,8 166,6 | 0,126 1,29
11,024 | 39,7 20 110 0,07 | 0,22 | 0,6 —4.7 8,3 0,256 128,7 128,8 19791 0,106 1,54
11,024 | 39,7 20 110 0,18 | 0,57 1,8 l —4.,7 8,3 0,559 333,31 3860 | O64 0,112 1,46
11,024 { 39,7 20 110 0,39 | 1,27 | 3,6 —4.7 8,3 1,427 742,71 773 1157,6 | 0,109 | 1,5
11,024 | 39,7 20 110 0,39 | 1,27 | 4,2 —4.7 8,3 1,427 7427 | 901,81 12865 0,114 | 1,43
11,134 | 40,2 20 130 0,1 0,31 1,2 —4.7 8,6 0,491 240 257,71 3933 | 0,107 | 1,53
11,134 | 40,2 20 130 039 | 1,27 | 4,8 —4.7 8,6 1,915 9706 | 1030,7 | 1559,5 | 0,108 | 1,51
11,212 1407 1 20 | 150 (o018 | 057 { 24 | —47 | 89 | 1,116 | 5443 | 5153 | 8302| 0,101 | 1,6l
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ITpodoascenue npuas. 4

[ipu conpoTusiennu Tenaonepenadye okHa Rp,=0,310 m2.°C/Bt ¥ pacueTHOl TeMnepaType HapyXHOro Boaayvxa fy,=-—15°C

- L T R e e el i -

- IR . | Hapamerpns | x| o | & . | &, Temnonorepn | £

=5 5 2 2w |24 |moro npucopa " |BepxmocTu ocrer- | & | 28 OKHa, BT 2,5

= ml s > HE |Faeg j———t—=Z « |meHEua oxmHa, 7_. RS o & B

o © S M i o O B > B? S e B )

82 o @ P |ge m P2 w °C oB 5 | mb o O B :

'E‘g#:: § - mg sEE = HEE EEE - E i mgg ?
RESS |FB 8BS |EeF Fo | B | o2 |5, | B22 |Exzez| 89 | T | EEP | &

mEe?P |28 5 |25 [da M ] B ° 28, | &5 Ex3 |E2 Q| 2 g 2y | BB g%
5o Sa | S5 2 x | 260 M2 5 =TS o £ SEE | 52 w| R 2 o 2 &k £ [
Zo B% | & T R | 2Em & =K 5 5 Fo R | B B | g 8 P O Qg . i
- I/ E & SReRC B2 o Q5 O S = l= Q= =K
SHET [SE.B|2 2ol 385 3 niE | SR& | 55 [eE | o § =2 | 258 o

CE M |OBES |mRelEme P 0 a8 | BES | AR R | Ha B | & & EE | HE3S oR
5955 | 24,8 | 16 85 | 005|016 | 1,2 | 45 116 | 0441 | 64,4 | 120 1358 | 0,274 | 1,13
8,051 | 236 | 16 85 | 01 | 031 ) 18 | 45 | 12 108 | 1289 | 180 | 2236 | 025 | 1,24
8,051 | 235 | 16 85 | 0,18 | 057 | 36 45 124 | 1944 | 2339 | 360 4384 | 0,255 | 1,22
8079 | 23,7 | 16 9% | 01 | 031 | 24 4.5 12,5 19288 | 1543 | 240 2926 | 0,254 | 1,22
8.079 23,7 16 95 0,18 | 0,07 4.2 45 12,5 2319 280.2 420 514.6 0,253 1.23
5557 | 254 | 16 | 110 | 0,05 | 0,15 | 1,8 45 11,7 | 0,63 973 | 180 | 2026 | 0275 | 1,13
8,114 23,9 16 110 0,1 0,31 3 4,5 12,6 .61 1946 | 300 366,6 | 0,254 1,22
8,114 23,9 16 110 0,18 | 0,57 4.8 4.5 12,6 2 899 303,2 480 5998 0,248 1,25
5332 | 258 | 16 | 130 | 0,05 | 0,16 | 2,4 45 117 | 0779 | 1258 | 240 268,7 | 0,277 | 1,12
8,11 23.9 16 130 0,07 | 0,22 2.4 4.5 12.7 1,467 176,3 240 207.8 | 0,25 1,24
8147 | 24 16 130 | 0,1 0,31 | 3,6 4.5 127 | 2,058 | 251,7 | 360 45,2 | 0,25 1,24
H,H89 25,4 16 150 0,03 | 0,09 1.8 4.5 11,9 0,618 93,5 180 200,2 0,279 1,11
8111 12391 16 | 150 | 0,07 | 0,22 | 3 45 127 | 182 | 2187 | 300 | 3699 | 0251 | 1.23
8,171 24 1 16 150 0,1 0,31 4.2 45 12,8 2.525 312 2 420 020,7 0,247 1,25
8,171 24,1 16 150 | 0,1 031 | 48 4.5 12.8 2525 | 3122 | 480 586,7 { 0,264 | 1,22
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[Tpodoaixcenue npua.

ITpu conporuBiennu TenJonepenaue okHa Ro=0,310 mM2.°C/BT u pacueTHo#i TeMmepatype Hapy»KHOro Bo3ayxa fy=-—20°C

TeMneparypa Ha

B, \ @ IlapaMeTpsI = A = ; . 2
SEy (& BT |a,F |mewemsem | 7| GTEORCCIC 2 &l £y | Thmerr | Ep
§§| y NN oS |Hore upubopa x | JIEeHHR OKHA, Sy © S B B
Ega 4 S H g & 2 = oa B E;ﬂ’ﬂ B " S 2
a= 5 5 o :E =5 > ?r,%gs e T 3 = 5 =
SEE |8 .|EE |&%B : X 056 | ES« | 5u5 | 28 | 885 | =
g © ~| B2 a = &g F X L2 S, =B A a o ooy oS o
sEm O x82 |88 (580 lawm| ™ | ° | 88| 828 [|E_5 | EE°| 2 | B, | Ec¢ 50
SSELlEFC |BE |S85 | | ™ | 8 | g25 | SF_ |gEE | Ecg| g8 | 8% | §o| E&
= - O o 2 o - { -
SRR i | sEE | 58B | 255 | Zmt | s . =2 | EE8 | g2
O FRlobs |H /A, |&=as | o oo H oW Rym pd R O =5 Heo oS
8284 | 243 | 16 | 85 1007 | 022 | 1,2 2,7 i1,8 | 0660 | 903 | 1394 | 1665 | 0,259 | 1,2
8366 | 246 | 16 | 8 |0,18 | 057 | 3 2,7 11,8 | 1,647 | 2339 | 3484 | 4255 | 0,254 | 1,2
6152 | 26 16 | 95 [005 |06 | 12 2,7 1! 0442 | 772 | 1394 | 1579 | 0274 | 1,1
8397 | 247 | 16 | 9 |01 |03 | 1,8 2,7 11,9 | 1,094 | 1543 | 209 260,9 | 0,248 | 1,2
8397 | 247 | 16 | 95 | 018 | 057 | 3,6 2,7 11,9 | 1,97 | 2802 | 4181 | 5114 | 0253 | 1,2
8,42 248 | 16 | 110 | 0,07 [022 | 1.8 | 27 12 0,067 | 136,3 | 209 254,4 | 0,255 | 1,2
8434 | 248 | 16 110 | 0,10 | 0,31 | 24 2,7 12 1,372 | 1946 | 2787 | 3446 | 0,251 | 1,2
8434 | 248 | 16 110 | 0,18 | 057 | 4.2 2,7 12 2,469 | 3532 | 487,7 | 606,44 | 0249 | 1,2
8434 | 248 | 16 110 | 0,18 | 0,57 | 4,8 2,7 12 2469 | 3532 | 5574 | 676,1 | 0,256 | 1,2
5222 | 262 | 16 130 | 0,03 [ 009 | 12 2,7 11,3 | 0,439 753 | 1394 | 157,2 | 0275 | 1,
8443 | 249 | 16 130 | 0,07 | 0,22 | 2.4 2,7 12,1 | 1,246 | 176,3 | 278,7 | 336,7 | 0,257 | 1,2
8472 | 25 16 130 |01 {031 3 2,7 12,2 | 1,755 | 251,7 | 3484 | 4339 | 0,249 | 1,2
8,5 25,1 | 16 150 (0,1 {031 | 35 2,7 12,3 | 2,155 | 3122 | 418,1 | 524,1 | 0,247 | 1,2
8,5 25,1 16 150 [ 0,1 {031 | 4,2 2,7 12,3 | 2,155 | 3122 | 4877 | 5938 | 0,255 | 1,2
6,118 | 253 | 18 85 | 0,03 | 0,09 | 06 3,9 12,5 | 0,331 37,1 735 | 704 | 0,324 | 09
8,46 26,9 | 18 85 10,18 | 057 | 24 3,9 135 | 1,487 | 2249 1 2942 | 3674 | 0,248 | 1,25
8394 | 267 | 18 95 | 0,07 | 0,22 | 1,2 3,9 136 | 0,732 | 1045 | 147,1 | 178,1 | 0256 | 121
8492 | 27 18 9% |01 |03} 1,8 3,9 136 | 0995 | 149,1 | 2206 | 270,3 | 0,253 | 1,23
8492 | 27 18 95 | 0,18 | 0,57 | 3 3,9 136 | 1,791 | 270,7 | 367,7 | 457,1 | 0,249 | 1,2
8532 | 272 | 18 110 | 0,0 | 031 | 24 3,9 138 | 1,256 | 189,01 | 2942 | 3578 | 0,255 | 1,2
8532 | 272 | 18 110 | 0,18 | 0,57 | 36 3,9 13,8 | 2,261 | 3433 | 441,3 | 5558 | 0,246 | 1,2
8532 | 272 | 18 110 | 0,18 | 0,57 | 42 3,9 138 | 2,261 | 3433 | 5148 | 6293 | 0254 | 1,2
5814 | 292 | 18 | 130 |005 ] 016 | 18 | 39 | 128 | 0626 | 1229 | 2206 | 2485 | 0275 | 11
8572 | 273 | 18 130 10,1 |03l | 3 3,9 139 | 1,618 | 2458 | 3677 | 4508 | 0253 | 1,2
8572 | 273 | 18 130 | 0,18 | 0,57 | 4,8 3,9 139 | 2,912 | 446,2 | 5884 | 738 0,247 | 1,25
5617 | 996 | I8 150 | 0,05 | 0,16 | 2,4 3,9 12,8 | 0,748 | 153 294,2 | 328,3 | 0,278 | 1,1
8 56 973 | 18 150 | 0,07 | 0,22 | 24 3,9 14 1.424 | 2144 | 2942 | 3635 | 0,251 | 1,2
8502 | 975 | 18 150 |01 | 031 | 36 3,9 14 1,994 | 306 441,3 | 5448 | 0251 | 1,2
6,236 | 974 | 20 8 | 003 | 0,09 | 06 5,2 142 | 0309 | 356 | 774 | 7371 0326 | 09
8548 | 92992 | 20 €5 | 0,10 { 0,31 | 1,2 5,2 153 | 0,746 | 119 1548 | 1934 | 0,248 | 1,2
8,548 | 292 | 20 85 (018 | 057 | 24 5,2 153 | 1,343 | 216 309,7 | 379,1 | 0,253 | 1,2
6,894 | 996 | 20 95 | 003 | 009 | 06 5,2 147 | 0,263 | 43,1 774 | 86 0,279 | 1,1
8,494 | 29,1 | 20 95 | 007 | 022 | 1,2 5,2 153 | 0,653 | 1009 | 1548 | 1849 { 026 | 1,1
8,581 294 | 20 95 ] 0,18 | 0,57 | 3 5,2 154 | 1,631 | 2614 | 387,1 | 4725 | 0,254 | 12
6,229 | 31,1 | 20 110 | 0,05 | 0,16 | 12 5,2 145 | 0,46l 91,8 | 1548 | 1765 | 0,272 | 1,1
8623 | 295 | 20 110 { ot |[031 | 18 5,2 155 | 1,153 | 1836 | 232,3 | 2936 | 0245 | 1,2
8.623 295 20 110 | 0,18 | 057 | 3,6 5,2 15,5 | 2,075 | 3333 | 4645 | 5749 | 0,25 1,2
5957 | 316 | 20 130 | 0,05 | 0,16 | 1,8 5,2 145 | 0,581 | 120 232,3 | 2596 | 0277 | 1,1
8646 | 296 | 20 130 | 0,07 | 0,22 | 18 5,2 15,7 | 1,057 | 168,11 | 2323 | 2875 | 0,25 1,2
8667 | 297 | 20 130 {01 {031 | 24 5,2 15,7 | 1,495 | 240 309,7 | 3904 | 0,246 | 12
8657 | 297 | 20 130 | 0,18 | 0,57 | 4,8 5,2 15,7 | 269 | 4356 | 6194 | 7646 | 0,251 | 1,23
6,286 | 31,3 | 20 150 | 0,03 | 0,09 | 1,2 5,2 148 | 0459 | 898 | 1548 | 1753 | 0,274 | 1,13
8662 | 297 | 20 150 { 0,07 | 0,22 | 24 5,2 158 | 1,317 | 2101 | 3097 | 3777 | 0254 | 1,22
8699 | 298 | 20 | 150 |01 |03 [ 3 5,2 1,26

158 | 1,85 | 2998 | 3871 | 4881 | 0246

DO GO N

RN OUTU V= QO r= b 0 N

v N Q=B WO Qo W N LW N

N o DO o O
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[Ipu conmpoTussennu Tenaonepenauve oxkha Rg=0,310 m2-°C/BT u pacuerHo#l TeMmepaType HapyxkHoro Bo3ayxa fy=—30°C
| - | TeMneparypa Ha s n

EE L | < B . IlapaMeTpHl = % - . : T = o

S8 L (e |5T |u,F |mavemmem. | 7 |amvRmeRTe e o) g, | TTEIORPT |

EHE Ex E‘E :fﬁm HOro opuoopa » TeHHA OKHA T, = ®x =R = B

S5 g o S & |[gZag . °G =8 | SR & 2 S 2 .

B £ O =| =p = HE2 o | Fu P - 3 = & 2
g2 |2 ° |82 |s=s 2 & SES | ES. | EwS | 285 | 288 | &
L3 0 o~ 2 a > © B iy F - s ,;_,E S =B S ¥ A4 -l MEE‘ -
:=§==E? = B o o EEEE d, ™M i © E*E:rs E"E iﬂ’ﬁ {-EU 2T E‘m EE*‘; EG’:
Eggm_ﬁgh %‘E %Do | M2 E magn = O i %mm E . O o g = E"E
22 E E|EC 2D |EES S 5 | Tos | B E | 2EE | B & "2 2%g | B3
22 S B85 R (S50 28h 3 oEE | B2 | 855 [ 885 | 3 & S B 55 I s
UM A Ué"& IE—tmn BEEE | lgnnl:: :Elg n-.gm a:ﬁ% 13 - r::g‘ lﬂgg S

]
8,908 263 | 16 85 | 010 ] 031 | 1,2 | —1,1 | 106 | 0,69t | 1289 | 1781 | 2194 | 0,252 l 1,23
8,908 263 | 16 85 (018 | 057 | 24 | —1,1 [ 106 | 1,244 | 2339 | 3561 | 4306 | 0,256 | 1,21
8,908 2.3 | 16 85° | 039 | 1,27 | 48 | —1,1 | 10,6 | 2,696 | 521,2 | 7123 | 8735 | 0,253 | 1,23
8,941 264 | 16 95 | 018 | 057 | 24 | —1,1 | 10,8 | 1,499 | 280,2 | 356,1 | 4469 { 0,247 | 1,25
6,55 28, 16 110 {005 {016 | 12 | —1,1 98 | 0,42 97,3 | 1781 | 201 0,275 { 1,13
8,859 26,2 | 16 110 {007 {022 | 12 | —t1 | 109 | 0,781 | 1363 | 178,1 | 2174 | 0,254 | 1,22
8983 | 266 | 16 110 [ o010 {031 | 1,8 | —L,1 | 109 | 1,051 | 1946 | 267,01 { 331,7 | 0,25 | 1,24
8,983 266 | 16 110 | 018 | 0,57 | 3 —1.] 109 | 1,801 | 353,2 | 4452 | 561,4 | 0,251 | 1,26
9027 | 268 | 16 130 | 0,10 {031 | 24 | —11 [ 11,1 | 1,351 | 251,7 | 356,1 | 440,4 | 0,246 | 1,24
0,027 | 268 | 16 130 | 018 | 057 | 42 | —1,1 [ 11,1 | 2432 | 4569 | 6232 | 7749 | 0,249 | 1,24
6,06 203 | 16 130 | 005 (016 [ 1,8 | —1,1 908 | 0633 | i56,1 | 267,1 | 3015 { 0,275 | 1,13
9,062 27 16 150 {01 | 031 | 3 —1,1 | 112 | 1662 | 3122 | 4452 | 550 0251 | 1,24
9,062 27 16 150 0,18 | 0,57 4,8 —1,1 11,2 2992 | 566,7 | 712,3 | 901 | 0,245 1,26
8,08 286 | 18 85 |01 |03l | 1,9 0,2 123 | 0630 | 1239 | 1858 | 295 0,256 | 1,21
898 286 | 18 85 | 039 | 1.27 | 42 0.2 123 | 2,456 | 5011 | 650,3 | 8032 | 0,251 | 1,24
I
8,08 286 | 18 | 85 | 039 | 1,27 | 48 0,2 12,3 | 2,456 | 501,1 | 7432 | 8%6,1 | 0257 | 1,21
9,015 | 28,7 | 18 95 | 0,10 | 0,31 | 1.2 0,2 l 125 | 0,765 | 149,1 | 1858 | 234 0,246 | 1,26
9,015 | 287 | 18 95 | 0,118 | 0,57 | 24 0,2 125 | 1377 | 2707 | 3716 | 4584 | 0,251 | 1,23
708 | 292 | 18 | 110 { 0,03 | 009 | 0.6 0,2 11,7 | 0,281 566 | 929 | 1034 | 0,278 | 1,11
8.945 285 | 18 110 | 0,07 | 0,22 | 1.2 0,2 126 | 0719 | 13255 | 1858 | 2242 | 0257 | 1,2
0058 | 289 | 18 110 101 |031} 18 0,2 127 | 0973 | 189,1 | 078,7 | 341 0,253 | 1,22
0,058 | 289 18 110 | 0,18 | 0,57 | 3 0,2 12,7 | 1,751 | 3433 | 4545 | 5766 | 0,250 | 1,24
0105 | 29,2 | 18 130 { 0,18 | 057 | 3,6 0,2 129 | 2967 | 4462 | 5574 | 7047 | 0245 | 1,26
9105 | 292 | 18 130 | 0,18 | 0,57 | 4.2 0,2 129 | 2,257 | 446,2 | 650,3 | 797,6 | 0,253 | 1,23
5,182 | 31,7 | 18 150 | 0,05 | 0,16 | 1,8 | 0,2 11,6 | 0596 | 153 I 278,7 | 3126 | 0,276 | 1,12
8018 | 285 | 18 150 | 0,07 | 0,22 | 1.8 0,2 129 | 1206 | 2144 | 2787 | 333,7 | 0,239 | 1,20
9,141 293 { 18 | 150 | 01 | 03l | 24 0,2 13 1,556 | 306 3716 | 4739 | 0243 | 128
0,141 29,3 l 18 150 | 0,18 | 0,57 | 4.8 0,2 13 2,801 | 5555 | 743,2 | 9274 | 0,248 | 1,25
71928 | 31,5 | 20 85 | 0,05 | 016 | 06 1,5 13,1 | 0,262 595 | 96,8 | 1085 | 0,276 | 1,12
9047 | 30,9 | 20 8 (0,18 [ 057 | 18 1,5 141 | 1,032 | 215 290,3 | 357 | 0,252 | 1,23
9,047 | 30,9 | 20 85 | 039 | 1,27 | 4,2 1,5 14,1 | 2,237 | 481,3 | 677,4 | 8219 | 0,256 | 1,21
0085 | 31" | 20 | 95 |01 |03 [ 12 | 15 | 142 | 0702 | 144 | 1935 | 2395 | 0,250 | 14
9085 | 31 | 20 95 | 0,18 | 057 | 24 1,5 142 | 1,264 [ 2614 | 387,01 | 4698 | 0255 | 121
9085 | 31 20 95 | 039 | 1,27 | 48 1,5 142 | 2,739 | 5824 | 7742 | 9535 | 0,252 | 1,23
7,258 | 31,6 | 20 110 | 0,03 | 0,09 | 06 1,5 135 | 0,260 | 550 | 968 | 1074 | 0,279 | 1,11
9,027 30,9 l 20 110 I 0,07 | 0,22 | 1.9 1,5 | 144 | 0,663 | 1287 | 1935 | 231 0,26 1,19
9,13 | 31,31 20 110 | 0,18 | 0,57 | 3 1,5 14,4 | 1,622 } 3333 | 4839 | 991,7 | 0,253 | 122
6539 | 335 | 20 | 130 {005 | 016 | 12 | 15 | 133 | 0463 | 120" | 1935 | 22001 | 0271 | 114
9,179 31,5 | 20 130 [ 01 | 031 | 1.8 1,5 146 | 1,175 | 240 2903 | 369,7 | 0,243 | 127
9,179 31,5 | 20 | 130 | 0,18 ‘ 0,57 | 36 1,5 146 | 2,115 | 4356 | 5806 | 723,6 | 0,249 | 1,25
0192 | 316 | 20 | 150 {007 022 | 18 | 15 | 148 | 1,033 | 2101 | 2903 | 3585 | 0,251 | 1.23
9217 | 31,7 | 20 150 {01 |031 | 24 1,5 148 | 1,459 | 2908 | 387,1 | 4859 | 0,246 { 1,26
9217 | 31,7 | 20 | 150 | 018 t 057 | 42 | 1,5 | 148 | 0626 | 5443 | 6774 | 857,0 | 0,245 [ 1297
9217 | 317 | 20 | 150 | 0,18 | 0,57 | 4,8 1,5 148 | 2,626 | 5443 | 774,2 | 953,8 | 0,252 | |93
|
| i |
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7.386 | 285 | 16 8 | 0,05 | 0,16 | 06 ] —4,8 84 | 0249 | 64,4 | 1084 | 121 | 0278 | 1,12
9,364 | 279 | 16 8 | 018 | 057 | 1,8 | —4,8 94 | 0985 | 2339 | 3252 | 3969 | 0,254 | 1,22
9,364 | 279 | 16 85 | 039 | 127 | 42 | —4,8 94 | 2,134 | 521,2 | 7587 | 9142 | 0,257 | 1,26
9401 | 28,1 | 16 o5 | 0,10 [ 0,31 | 1,2 | —4,8 96 | 0664 | 1543 [ 2168 | 2657 | 0253 | 1,23
0401 | 281 | 16 95 {039 [127 | 48 | —48 | 96 | 2,580 | 6242 | 8671 | 1058 | 0,254 | 1,22
90446 | 283 | 16 { 110 [ 018 | 057 | 24 | —4,8 98 | 1,519 | 353,2 | 4335 | 547,3| 0,246 | 1,26
6818 | 307 | 16 | 130 | 005|016 | 1,2 | —4,8 86 | 043 | 1258 | 2168 | 2456 | 0,274 | 1,13
9494 | 285 | 16 | t30 (ot0 |03t | 18 | —a8 | 101 | 1,002 { 251,7 | 3252 | 4082 0247 | 1,26
90494 | 285 | 16 | 130 | 0,18 | 057 | 3 —48 | 101 | 1,965 | 4569 | 5419 | 691,3{ 0243 | 1,28
9494 | 285 | 16 | 130 [ o018 | 057 | 36 | —48 | 100 | 1,965 | 312,2 | 6503 | 799,7| 0,252 | 1,23
9533 | 287 | 16 | 150 | 010 | 031 | 24 | —48 | 102 | 1,347 | 3122 | 4335 | 5372 | 0,250 | 1,24
9,533 | 287 | 16 | 150 [ 018 | 057 | 42 | —48 | 102 | 2425 ' 5667 | 7587 | 9453 0249 | 1,25
9,371 | 30 18 8 007 | 022 | 06 | —35 | 11,1 | 0360 | 868 | 1223 | 137 | 0253 | 1,22
9419 | 39 18 8 | 039 | 127 | 36 | —35 | 112 | 1,995 | 5011 | 6735 | 8206 0,254 | 1,22
|
| | l
9,459 | 30,3 | 18 o5 | 0,18 | 057 | 1,8 | —35 | 11,3 | 1,104 | 2707 | 3368 | 4208 0,248 | 1,25
9459 | 303 | 18 95 | 039|127 | 42 | —35 | 113 | 2,392 | 6032 | 7858 | 968 | 0,252 | 1,23
9,459 | 30,3 | 18 o5 | 039 [ 1,27 | 48 { —35 | 11,3 | 2,392 | 6032 | 8981 | 1080,2| 0,258 | 1,2
0506 | 306 | 18 | 110 | o010 | 031 | 1,2 | —35 | 115 | 0786 | 1891 | 2245 | 2853 | 0244 | 127
9506 | 306 | 18 | 110 {018 | 057 | 24 | —35 | 115 | 1416 | 3433 | 449 558,5 | 0,249 | 1,24
0415 | 30,3 | 18 | 130 | o007 | 022 | 12 | —35 | 11,7 | 0765 | 1722 | 2245 | 273,1| 0,255 | 129
9557 | 309 [ 18 | 130 | o1 [031 | 1,8 | —35( 11,8 | 1,025 | 2458 | 3368 | 4173 0,200 | 194
9,557 | 30,9 | 18 | 130 | 0,18 } 0,57 | 3 35| 11,8 | 1,844 { 4462 | 561,3 | 7063 | 0,248 | 1,26
90597 | 31,1 | 18 | 150 | 018 { 057 | 36 | —35 | 12 2,287 | 5555 | 673,5 | 8555 | 0244 | 1,27
0,595 31,1 18 150 | 0,18 | 0,57 | 4,2 —3,5 12 2987 | 557.5 85,8 9678 | 0,252 | 1,23
9427 | 323 | 20 85 007 (022 06 | —22 | 129 | 0320 | 834 [ 1161 140 | o0 | 121
9471 | 324 | 20 85 | 039|127 | 35 | —2,2 | 129 | 1,789 | 481 696,8 | 8355 | Y 1,2
7443 | 334 | 20 95 | 005 {016 | 06 | —22 | 119 | 0256 { 72 116,1 | 1301 | 0277 1 {'jo
0515 | 32,6 | 20 o5 | 018 | 057 | 1.8 | —2.2 | 13,1 | 1,019 | 2614 | 3484 | 4284 | 0292 | 'o3
0515 | 326 | 20 95 1039 | 127 ] 42 | —22 | 131 | 2208 | 5824 | 8129 | 9864 | 0,295 | |9
90565 | 329 { 20 | 110 {ot o031 | 12 | —22 | 133 | 0733 | 1836 | 2323 | 290,7| 9248 [ |95
0565 | 329 | 20 | 110 | 018 | 057 | 24 | —2,2 | 133 | 1,319 | 3333 | 464,55 | 5898 | 0203 | {'o3
0565 | 329 | 20 | 110 (039 { 127 { 48 | —22 | 133 | 2,88 | 7427 | 929 | 1157,1| 0249 | {’95
7445 | 336 | 20 | 130 003|009 | 06 | —22 | 123 | 0276 | 718 | 1161 | 1289} 9279 | 1
0484 | 32 20 | 130 [ 007 | 022 | 12 | —22 | 135 | 0715 | 1681 | 2323 | 2799 | 0.257 | {9
9616 | 332 | 20 | 130 | 018 { 057 | 3 —22 | 136 | 1,732 | 4356 | 5806 | 721,2| 922 | 1904
6798 | 359 | 20 | 150 | 005 | 016 | 12 | —22 | 121 | 0466 | 1499 | 2323 | 2658 0.271 | 1’14
9,608 33,4 20 150 0,18 | 0,57 | 36 ~—29 13,8 2,158 | 544,3 | 696,8 87421 0,247 | 195
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[Ipnu conporuB/elHH Tenaonepenade oxHa Ro=0,06 mM2-°C/BT u pacueTHoOR TeMmmnepaType HMapyxHoOro posayxa fy=—40°C
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7714 | 227 | 16 85 | 0,18 | 0,57 | 36 4,5 129 | 233 | 2339 | 360 404,1 | 0,499 | 1,12
7714 | 227 | 16 85 (0,18 {057 | 42 | 45 129 | 233 | 2339 | 420 4641 | 0507 | 1,1
7496 | 222 | 16 95 1007 [022 | 1,8 | 45 | 128 | 1,23 108,1 | 180 186,8 | 0,540 | 1,04
7737 | 22,8 | 16 95 | 0,1 0.31 2 4 4,5 13 1,543 | 154,3 | 240 2695 | 0499 | 1,12
7737 | 228 | 16 | 95 [ 018 | 057 | 42 | 45 | 13 | 2778 | 280,2 | 420 | 473 | 0,497 | 1,13
7737 | 228 | 16 95 | 0,18 | 057 | 48 | 45 | 13 | 2778 | 2802 | 480 | 533 | 0504 | 1,11
5625 | 237 | 16 | 110 [ 003 | 0,09 | 12 4,5 123 | 0497 | 583 | 120 1254 | 0,536 | 1,04
7670 | 227 | 16 | 110 | 007 | 022 | 24 45 | 13 1418 | 1363 | 240 | 2598 | 0517 | 1,08
7,763 22,9 16 (10 | 0,10 { 031 | 3 4,3 13,1 | 1,929 | 1946 | 300 3372 | 0,498 | 1,12
7633 | 225 | 16 | 130 | 007 | 022 | 3 45 | 131 | 187 | 1763 | 300 | 3203 | 0525 | 1,07
7786 | 23 | 16 | 130 {0, 0.31 4.9 4,5 13,2 | 2468 | 251,7 | 420 468 0,503 | 1,1}
4,806 25 16 150 [ 0,05 | 0,16 | 36 4,5 123 | 1,086 | 156,1 | 360 3788 | 0532 | 1,05
7.578 22,5 16 150 [ 0,07 | 0,31 | 36 4,5 13,1 | 2381 | 218,7 | 360 377,3 | 0534 | 1,05
7799 | 23 16 | 150 | 0,1 022 | 48 4,5 13,2 | 3037 | 3122 | 480 5389 | 0499 | 1,12
682 | 26| 18 85 1005016 )12 6.1 | 14 | gasa | 619 | 1243 | 1322 | 0527 | 1.05
7764 | 249 | 18 85 |01 |03 | 18 6,1 14,8 | 1,197 | 1239 | 1864 | 209,8 | 0,498 | 1,13
7,764 | 249 | 18 8 | 0,18 [ 057 | 36 6,1 148 | 2,155 | 2249 | 3729 | 415 | 0,503 | 1,11
7,74 249 | 18 95 [ 0,07 | 0,22 | 1,8 6,1 148 | 1,031 | 1045 | 1864 | 203,8 { 0512 | 1,09
7,788 | 25 18 95 {01 |[031 | 24 6,1 149 | 1435 | 149,1 | 2486 | 2769 | 0503 | 1,11
7788 | 25 18 95 | 0,18 | 057 | 4,2 6.1 149 | 2584 | 2707 | 435 486 0,501 | 1,12
5743 [ 259 | 18 | 110 | 0,03 | 0,09 | 1,2 6,1 142 | 0465 | 56,6 | 124,3 | 129,8 | 0,536 | 1,04
5281 | 265 | 18 | 110 [ 005 | 016 | 1.8 6,1 141 | 0699 | 945 | 1864 | 1975 | 0529 | 1,06
7816 | 251 | 18 | 110 |01 | 031 | 3 6,1 15 1.805 | 189,1 | 310,7 | 346,7 | 0,502 | 1,12
5,071 26,9 | 18 130 } 0,05 | 0,16 | 24 6,1 141 | 0863 | 1229 | 2485 | 2634 | 0,528 | 1,06
7703 | 248 | 18 | 130 {007 {022 | 3 6,1 15 1745 | 172,2 | 310,7 | 331,8 | 0524 | 1,07
7842 | 252 | 18 | 130 | O, 031 | 36 6,1 151 | 2321 | 2458 | 372,9 | 4196 | 0498 | 1,13
7842 | 252 | 18 | 130 [ 01 | 031 | 42 6.1 15,1 | 2321 | 245,8 | 435 4818 { 0,506 | 1,11
7653 | 247 | 18 | 150 | 0,07 | 0,22 [ 36 6,1 15 29226 | 214,4 | 3729 | 391,9 | 0,533 | 1,05
7859 | 252 [ 18 | 150 {01 | 031 | 48 6,1 151 | 2863 | 306 497,1 | 5351 | 0,502 | 1,12
49286 | 24 20 | 85 | 003 | 009 | 1,2 7.7 146 | 0743 | 356 | 1286 | 85 0,847 | 0,66
5796 | 281 | 20 | 85 [005 o016 | 12 | 77 | 159 | 045 | 595 | 1286 | 1362 [ 0529 | 106
7812 | 27,1 | 20 8 101 |03 | 18 | 77 16,7 | 1,107 | 119 1929 | 2152 | 0,502 | 1,12
7,812 27,1 20 80 | 0,18 | 0,57 | 3 7,7 16,7 1,992 | 216 321,4 | 361,6 | 0,498 | 1,12
7812 (27,1 | 20 | 8 018 {057 | 36 | 77 | 167 | 1992 | 216 | 3857 | 4259 [ 0,507 | 1,1
7,837 | 27,2 | 20 95 | 0,18 | 057 | 4,2 77 16,8 | 921403 | 2614 | 450 499 0,505 | 1.11
5379 | 287 | 20 | 110 | 005 {016 | 1.8 7.7 16 0658 | 91,8 | 1929 | 2037 | 053 | 106
7867 | 273 | 20 | 110 |01 | 03! | 3 7.7 16,9 | 159 | 1836 | 321,4 | 3563 | 0,505 { 1,11
7867 | 273 | 20 | 110 (0,18 | 057 | 48 7.7 169 | 3042 | 3333 | 514,3 | 577 0,499 | 112
5,161 291 | 20 | 130 [ 005 | 016 | 24 7.7 16 0.817 | 120 9571 | 271,7 | 0,53 | 1.06
7.896 | 274 | 20 | 130 {01 | 031 | 36 7.7 17 9185 | 240 3857 | 431,2 | 0,501 | 1,12
59268 | 284 | 20 150 { 0,03 { 009 | 1,8 7.7 16 0,69 808 | 1929 | 1978 0,546 | 1,03
4,971 294 | 20 | 150 [ 005 | 016 | 3 7.7 16 0981 | 1499 | 3214 | 3394 . 053 [ 1,06
7724 | 269 | 20 | 150 | 0,07 { 0,22 | 36 7.7 16 9084 | 2101 | 3857 | 406,1 | 0,532 | 1,05
7912 | 274 | 20 | 150 (0,1 [ 031 | 4,2 7.7 17 2706 | 2998 | 450 | 506,5 | 0498 | 1,13
7914 | 274 | 20 | 150 {01 |031 | 48 | 7.7 17 2705 | 2998 | 514,3 | 571 0,504 | 1,11




IIPHJIO)KEHHE 5

TEITJIOTEXHUYECKHWN PACUET 3EHUTHOI'O ®OHAPH
TP ObOTI'PEBE TTOAPOHAPHOTI'O TMTPOCTPAHCTBA

Tpebyercs mpoBepHTh BO3MOXHOCTb 0OOpa30BaHHA KOHAEHCATa NpH
3UMHHX YCJOBHAX 3KCIAYaTallid HAa BHYTpPeHHEeH NOBepXHOCTH 3€HHUT-
HOro ¢oHaps, yCTaHOBJEHHOTO B IOKPHITHH NPOHU3BOACTBEHHOrO 3MaHHS,
pacnojioxXeHHoro B Mockse, ¥ npy HeoOXOANMOCTH IPeAyCMOTPETh MEDH!
AJsl yCcTpaHeHMsA KoHAeHcaTta. Pasmep cBetoBoro npoema ¢oHap
12X 1,4 M. CeetonponyckKarwllee 3anoJiHeHHe BBLINOJHEHO H3 JBYXCJOMH-
HOro crekJonaketa. Bricota nomellednss L=6 M; rpagueHT NOBHIILIEHHSA
remnepaTyps 1o BbicoTe noMmeuieHusi A f=05° C/Mm. OtHocurenbnasn
BJAAXKHOCTH BHYTPEHHEro BO3/lyXa B NOMeLIeHHH (pB=50%; TeMneparypa

B pabouedi 3one mnomemenns ¢, =18°C; rtemsonepenaya y BHyTpeHHeH

MOBEPXHOCTH ocTekaenus o, =988 Br/(M%-°C).

Cornacio raaBe CHull I1-A.6-72 «CtpoutenbHas KJIHMaTOJOTHA W
reopusnxa», cpeaHsis Temnepatypa HaunfoJgee XOJOAHOH NATHAHEBKH
njasi MockBm coctaBaser fy =-—20°C. [lo dopmyne (11) onpemensem
TeMNepaTypy B noigoHapHoM mpoctpaHcTBe: fng=18+40,5(6—2)=20°C.

[To dopmyse (20) ompeaensieM TeMnepaTypy Ha BHYTPEHHEH TIiO-
BEPXHOCTH OCTekJeHHs 3eHHTHoro donapsa. Ilpy stom 3HadeHHe Ry =
=0,29 m?.°C/Br npuuumaem no Ttabia. 10.

—f  — ————— = 90——————=43°C.
'8~ "¢ o, Ro 9,88-0,29

Oas t,=18°C n @p =50% mno Tabn. 7 onpenensiem TeMnepaTtypy

TOYKM POCHI, KOTOpasi cocTaBnaser Tp =7,4° C.

TeMnepaTypa Ha BHYTPeHHell NOBEPXHOCTH 3eHHTHOrO GoHaps HHXKE
TOYKH POCHI, YTO YKa3bIBaeT Ha BO3MOXHOCTh 06pa30BaHMA HAa HeR KOH-
nencara. [Insa ero ycrpaHeHHs! HeoOXOANMMO YCTPOHCTBO AONONHHUTEJLHOTO
oborpesa noAQPOHAPHOro NPOCTPAHCTBA, KOTOPHIH BLINOJHSETCI C TO-
MOIIbI0O TpyOuaThiX HarpeBaTeJsieH, pa3MelllacMbIX NO HUMXHEMY IIepH-
MeTPY OMNOPHOro KOHTypa ¢oHaps.

OO6uias pasauHa HarpeBatened cocrasasder 5 M. [lo rpaduky (cm.

puc. 8) masm @p=50% u £y =—25"C onpenensieM AONOJHUTEJbHBIMH
pacxog Temnna Ha 1 M? ¢cBeTOBOro mnpoema:
Iron =442 Bt/m2,

[To dopmyne (44) HaxonuMm JOMOJHHUTENBLHBIH pacxoj Temaa Ha
OIHH (QOoHaph:

Quop =442-12-1,4=7426 Br.

[To ¢opmyse ompenpessieM TeMmnepaTypy B mnoadoHapHOM HNpOCTpaH-
cTBe (¢cM. 1. 4.17):

s =18+05(6—2)+0,33 ¥ 442=26,9°C.

[TIpunumaem temnepatypy uarpeBatedeit 80°C u no dopmysaam
(43) u (47) onpenenseM Ko3(pdHIMUEHTH TemI0OTAAYM KOHBEKIHEl I
H3JIYHEHHEM:

ay =1,68(80—18)" =6,7 Br/(m2-°C):
78



( 273+80 )4___( 273+ 18 )4
100 100

Ay==9 =6,3 Bt/(M2-°C).

80—18
[Tnomwanb TenJooTaAalONled NOBEPXHOCTH Harpepatesed oOnpenelsiem
no ¢opmyne (45):

742,6
Sg = ———>——————_ 107 M.
(6,7+5,3) (80—26,9)

TpeOyeMulr nuameTp HarpeBaTesed omnpeaeaseM no dopmyte (46):

1,07
do = ———=0,067 m=6,7 cm.
3,145

[Ipunumaem nuametrp TpyOuaThiX HarpeBartesed do =7 CM.

IMTPNUJIO)KEHHE 6

TEIJIOTEXHUYECKHWM PACYHET OKOH ITPU TEITJIOBOHA
SAIIMTE IMOBEPXHOCTH OCTEKJIEHUS
CTPYSJMH BO3AYXA

MNpumep 1. TpeGyercs ¢ MOMOLIBI0 H30TepMHUECKOR noJyorpaHmu-
YeHHOH CTPYH He RONYCTHTb INPOHHKAHUSA XOJOAHHIX IOTOKOB BO3/AYyXa
B palouylo 30HY IMNOMEIleHHH H pacCUHUTaTb ONTHMAaJbHLIE NapaMeTpH
CTPYH H Temjonotrepd ueped oKHO. CTPOHTENLCTBO 3J1aHHA HAMEUYEHO B
Mockse. CpeTonpospaunoe orpaxjeHHe COCTOHT H3 [ABOHHOTO CHJOLI-
HOTO OCTeKJeHus BLIcoTOM 10 M H BO3ZYIIHOHN NPOCJOAKH UWHPHHOM
0,3 M. Kospduuuenrt renionposonHocty crekna A=0,8 B1/(Mm-°C);
Toauuea crekna 0,01 m. Pacyer Beaem npum mupnHe BuTpama L=] M.
Temnepatypa BHyTpeHHero Bo3ayxa f,=20° C.

[To CHull II-A.6-72 «CrpouTtenbHas KJAMMATOJOrHf U reodusuxas
BoiOupaeM Aasi MockBL TemnepaTypy Hapy»XHOro Bo3jyxa:

lg=—25°C (TeMnepatypy HaubGoJsiee XONOXHOH NATHIHEBKH).
[To tabn. 7 Reg=0,39 m2.°C/Br.

Ilo ¢popmyne (48) ompenenstem £, __.. (R, =0,114 M2.°C/Br npu-
HAaTo no CHull I1-9-79 «CrponTesnbHas TemnIoTeXHHKAY):

{ g—15=0,114(20+25)/0,39=13,1° C.

Haxoaum MecTO BCTpeuM TemIOH M XOJOAHOA CTPYl no GopMmy-
Je (49):

Xp =1,2-13,15 [(14+1,67-13,15 .10)2 —1]1=2,2 m.

Buibnpaem wupuHy menn comiaa bo =50 MM M HaxoguM OINTH-
MaJIbHOE€ 3HaueHHe CKOPOCTH:

1o=0,155-13,1"" .2,2"2 10,067 =24 w/ec.
OnpenessieM MecTO OTPHIBa CTPYH OT OCTeKJeHHs no dopmyJne (51):
Xo.c =27-2,4%2-0,05/13,1%: =14 wm.

ITo dopmysne (52) onpenensieM acX:
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—. 172(2,4-005)%8(0,12.1,4 "
ac | l 4 I/
, 0,05 "

[lo dopmyae (D3) HAXOAHUM U n:

I [( 273+ 20 )4 (2?3+6,9

= 100 100

+1) =294 Bt/(M2-°C).

4
) ] =47 Bt/(M2-°C).

Onpeaeasiem R, no popmynae (55):
R.=1/(29,4+4,7) =0.029 m2.°C/BT.

OnpepensieM (f,—tg)c MO dopmyae (54):

0,029 (20 +28)
e e 4 5° C
(tp—Tn)e = 39 011440029
Onpeneasiem tensonotepn ¢ no dopmyne (26):
Q.=(29,44+4,7)4,5-1,4-1=218 Br.

Haxonum x, . mno ¢opmyne (57):

%, . =58-2,42.0,05/13,17 =3 m.

Haxopum (f3—75), 4 ¢

(t,—15),, =13,1/2+4,5/2~88°C.

Mo popmyaam (58) u (59) naxomm @, u a ¥, :

K =09-8,8" (24-0,05) 703 [1+27,8(2.4-005)"% | =8,2 Br/(w2-°C);

a¥ =32,2.88"% (2,4-0,05)%7 [140,013(2,4-0,05) "] =
=8 Bt/(m2-°C).
[To popmyne (60) Haxogum Temnonotepd Qp.o :
Qs.0 =[(8,2+4,7) (2,2—1,4)+(8+4,7) (3—2,2)]8,8:1=183 Br.

Omnpenensiem Tensonotepu Qyno ¢opmyne (61), npeasapurenbHO
onpenesinB Ug:
ag=1/58-13,1"" =39 Br/(M2.°C);
Qe=(3,94+4,7)13,1(10—3)1=788 Br.
Onpepensiem obmue Temjonotrepn okHa no dopmynae (62):

Q=2184+163+788=1189 Br.

Ipumep 2. C noMolUblo CTPYyH BO3AyXa TpebyeTcs 3allUTHTL BHYT-
PEHHIOI0O MOBEPXHOCTH OJAHOCJOHHOI'0O OKHA OT BHINANEHHSA KOHJAEHCAaTa.
BbicoTa ORHa 3 M; Ttoau¥Ha ctekdaa 10 mm; A=0,8 Br/(M-°C); Iy =
=—20° C: tB =20° C; KpaTHOCTb BO3AYX000MeHa B TIOMEIIEHUH CO-

craBaset 1 o6/u; BaarosbiiesieHnsa Manbte (8 r/m?).

[lo Tabn. 10 omnpeiensieM OTHOCHTENbHYIO BJAXHOCTb BHYTpEHHe-
ro Bo3ayxa: ¢, =53%. Ilo Taba. 9 onpenensieM TeMnepaTypy TOYKM
pocel: Tp =10°C.
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[TpunuMaem WHPUHY LUeJH comna bo =10 MM H HaxoamM CKOPOCTb
HCTeYEHHA CTPYH K3 conJa:

u0=0.58/0,011{“ =58 M/c.
[lo ¢opmyne (dDl) onpepenseM MecTO OTPLIBA CTPYH OT CTEHKH:

Xo.c =27-5,82-0,01/10% =1,95m.
ITo ¢opmyne (63) HaxoauM:
B 10420
4,7(tm—1y) +1,56(58-0,01) 7013 x (1 p—1,)" =001/48+008 °

(tm-——fﬂ) =16° C.
[lo dopmyae (64) BhIUHCAAEM TeMnepatrypy B YCThe CTPYH:

1,95 \%
— 2816 | — =62° C.
- nrosa (5]

b

Cpennue xo3pdHIHEeHTH KOHBEKTHBHOIO TemscobMmeHa:
_ (5,3-0,01)0.37[ ( .95 )0.5 ]
g =79 2 ) T o g (=2 Ll =
c T 0.01 +
—20.1 B1/(m2-°C):

o, =09(20—10)" (5,8-0,01) %13 [1427,8(58-0,01)%8 }=

=10,5 Bt/ (M2-°C).
Flaxoaum cpeAHuit TeMnepaTypHbld HANOpP (£ ;—T

62410
'(_i:;E_)" [14+7,2(19572 —3,6)]=20,3°C.

Blep -
(!m —Tg)ep =

OO6nie TenJonoTepyu PaBHBLI:
Qoomy = [ (474+20,3-1,93+ (47+10,5)10(3—1,95)]11=1200 Br.
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TexaHuYecKas
TOKYMEHTANNA

rocCT 11214—65

Ann6om PM

1018—03
(MHUUTIII)

Aabom PM
1018-04
(MHUHUT2IIT)

Ambom PM
1018-00
(MHUHUT3IT)

Aas6om NI-61
(MHHUHUTIII)

Ann6om HI1-63
(MHHUHUT3II)

Aanbom PM
1018—08
(MHHUHUT23IT)

T OKHA 1 ero KpaTKas
XapaKTepHuCcTIIKA

Co crnapeHHBIMH nepenjiera-
MY, LWHPOKON H Y3KOH CTBOpP-
KaMu Ha O0KOBOM NOJABECE

Co cnapeHHBIMH TQepernjera-
MH, CTBOPKaMH Ha OOKOBOM
noABece, KJialaH TIOpPHU3OH-
TaJbHBIHE Ha HHXHEM HOJBe-
ce, [0 TNEpHUMETPY MEXKCTe-
KOJBHOH MNOJIOCTH cCchneuualb-
Hasl 3BYKOIOrJIOMaloluas npo-
KJaAKa

Co cnapeHHhIMH nepenJera-

MH, CTBOPKH H BEPTHKAJLHLIMN |

pa3pe3Ho KJjanaH Ha OOKoO-
BOM IOJABece, N0 NepHUMeTpy
MEXXCTEeKOJbHOH NOJIOCTH Che-
HHaJabHas 3BYKOMNOTrA0H210-
las o6KJaAxKa, CTEKJONaKeT
U3 ABYX CTEKOJI

Co cnapeHHbIMH mnepenJera-
MH, LIUPOKOH H Y3KOH CTBOp-
KaMH Ha OOKOBOM mnojaBece

C oauHapHBIMH TNepenaeTaMy
paBHOMA IUUPHHEL CO CTEKJOMNA-
KeTaMH H3 JABYX CTEKOJI

C pasjgenbHO-CapeHHBIMH [Ie-
penJieTaMH: B HLIMPOKOH CTBOP-
Ke TpH nepenera, B y3KOH —
ABa nepenJerta

HepepoalioMHHiEeBHEe OKHA CO
ClIapeHHbLIMH nepenJyieTamMmu
(BHYTpEHHHIT — JepeBsiHHbIH,

HAPYXHBHA -— ANIOMHUHHEBbLIN)

e

[TPUJIOXKEHUE 7

TEXHHUKO-9KOHOMUUECKHUE XAPAKTEPHMCTHUKHU OKOH >KW/IblIX 3JAHUM

HoJuuecTno I
T 2 Cpenmsna

| IIpuBeeH- | %S | sByKoW30JH- | IIpuMBeneHHbie

= HOoe TepMHu- o= §§ o pyoinasa cono-| aatpaThl Ha
o | §By |amone, | 22, | 25| cotmoem | oumo o
2 | gui P MeC/BT %E [ 55| cummwonme | 5 (2-ron)
o SRS =88 | Sg&m¢ wyMa, ab
3 S H 2 i mzo | £8E
2 | 0,18 1,2 69 22/18 5,57
3 2 0,23 2 54 33/29 6,9
3 2 0,25 2 53 32/28 7.7

!
2 2 0,19 1,75 63 34/31 8,8
2 1 0,2 1,2 | 67 | 30/25 6
|

3 1 0,17 1.4 71 20/16 8.5
3 ] 0.24 1.4 50 29/26 8,8




[MPAJTO)XEHHE 8

PE3YJ/IbTATbI PACUETA HA 3BM 20 PEKTUBHOCTH
[TIPUMEHEHHKHS OKOH INMPOMbBIIIJIEHHBIX 3JAHUHA
P COBMEIIEHHOM OCBEHNIEHHUHU

Tpebyerca ofipeaedHTh ONTHMAaJbHOE COOTHOLIEHHE INIOLIAAH CBe-
TOBLIX TPOEMOB U TJYXOH YaCTH HaPYXHBIX CTE€H, a TaKxKe KOJHUYeCT-
BO CJIOEB OCTEeKJIeHHS OKOH H ONTHMAaJbHOe CONPOTUBJIEHHEe TenJonepe-
Aave TJYXMX yacTell CTeH €O CBETOMPOeMaMHd NPH MHHHMAJbHBIX IIPH-
BeAGHHBIX 3aTpaTax.

MHorostaxHoe 3JaHHe C BbLICOTOH 3Taxa 6,4 M pachnoJOXeHO B
Mockee, Hapyxuble cTeHB H3 KepaM3uTOOETOHHBIX maHedefi (y=
= 1800 xr/mM?), odakKTypeHHHIX NEeMEHTHO-MeC4aHbIM pacTBOPOM TOJI-
WMHON nmo 2 cM ¢ Kaxjaoir croponnl. PaccMatpuBaeMoe noMeHleHHe
uMeeT OOKOBOe OLHOCTOPOHHEE OCBelleHHe, CBeTOBble NPOEMH OPUEHTH-
poBaHb! Ha 3ananx. Pasmep nmoMellledus B maarde 30X 16 M. B nomemennu
BLITIOJIHAIOTCA 3pHTenbHble pabothl IV paspana, HOPMHpPOBaHHOE 3Ha-

yenue KEO npu coBMelmieHHOM OCBeIlleHHH elIIH=O,9% n E,=200 ax
NPH UCKyccTBeHHOM ocBeulenuy corgacHo CHull 11-4-79, tata.l.
Temnepatypa BO3AyXa B TOMeINEHHH B 3uMHHA nepuon f5 =20°C,

B JetHuli — ¢ =25°C. Pacuethnle M3OLITKM Temaa OT NPOU3BOACT-
BEHHBIX TPOLECCOB COCTABJAIOT ¢, =0,6 Bt/m3. Pexnm paboThl npo-

U3BOJACTBA JABYXCMeHHbIA, d=1F 4, Ko3ajpdunuenrt, yuuTbIBalOmiHi KOJH-
yecTBO HepaGouyMX JAHe# B TeueHwe ropa, [=07.

Croumocts | M3 caos xepamauToberoHa m 1 M2 JaKTYpHHIX CHOeB
onpeaeneHa mo npedckypaurty 006-08 (n. 1.34) u cocraBuia COOTBETCT-
BeHHO Cgry =50 py6/m3, Cp =0,8 py6/m2. KosbduiHeHT TenaonpoBoa-
HOCTH Kepam3utoberoHa paBeH: Ay =0,45 Br/(m-°C}, TepmHueckoe coO-
[IPOTHBJEHHE PAKTYPHBIX Cja0eB ppg;=0,043 m2-°C/Br.

B KkauectBe 3amnoJiHeHHMSI CBETOBBEIX IPOEMOB HCIOJMb30BAHbLI CTadb-
Hole okHa cepuu 1.436-4. Croumocts 1| M? oxoHHOro 6JIOKa AJNA KOHCT-
PYKUHH C OXHOCJOHHBIM OCTE€KJeHueM coctasaser 6,46 pyo/m?, aByx-
crodubiM — 16,14 py6/m? tpexcnoiinsiMm — 22,36 pyo/m2. ConpoTHB-
jJeHwe TenJjonepenadye OKHA C OAHHM cJoeM oOcTeKjaeHnsd Ro.ox =
=(,163 m2-°C/BT, ¢ pBymMsa chaoamu — Rop.ox =320 M2.-°C/BT u Tpems
cnoamMun — 0,465 m2-°C/Br. KosdduuueHT n [Js 3THX KOHCTPYKLUN
OKOH paseil cooTtBercTBeHHo 6,13, 3,13 u 2,15.

das oTomnJeHus MNOMelleHUs B 3MMHHH H BEHTHASLUH B JICTHHH
NepHOAH NpeAyCMOTpPEHa CHUCTeMa BO3AYIMHOro OTOILIeHHS, COBMEIIEHHaH
C BEHTHAAUHeHd. YIeJbHAS CTOMMOCTb YCTPOHCTBA 3TOH CHUCTEMEl b=

=0,005 py6/Bt. TemnepaTypa HapyxHOro BO3AyXa IJf NPOEKTHPOBA-
Hus oTOMJeHus !, =—25°C, BeHTmnsinuu 1> =223°C, 3% =—14°C
no CHull II-33-75. I1ponoaxurenbHOCTs OTONMHUTENLHOTrO nepuona Zor=

=200 cyT, cpefHfA TeMNepaTypa OTOMHTEeJbLHOrO nepHojaa [fm.or.nm=
=-—3,2°C cornacio CHull II-A.6-72. ¥Ynespuwmii pacxoX Bo3xyxa Ha
NPUTOYHYI0 BEHTUJAAUMIO Npp =0,2.10—3 kBt.4/3, suitsiknyio — Npa=
=0,[-10—3 xBT-4/m3.

CpenHee 3HaueHHE HHTEHCUBHOCTH CYMMAapHOH COJIHEYHOH pajnHa-
IIMH 32 BEeHTUJSAHUOHHHH nepuond ({y ==20°C) Ha BepTHKaJLHYIO IO-
BepXHOCThL, YCpeAHEHHOEe MO PAa3JHYHLEIM HAMpPaBJASHHAM C YYeTOM KEeHCT-

BUTEJBHOH 0OOJAUHOCTH: gp=119,8 Br/m2. Ilo CHull 1I-33-75,
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Tabavrna |

g Hapy:Hasd eCTeCTBEHHAA OCBellleHHOCTbh g, JH
el T T T T T T T T
ol 1 lﬂn lm IIVI V |VI lvnlvml lex Imlxn
] 0 0 0 0 0 0 0 0 0 0 0 0
2 0 0 0 U 0 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0 0 0 0 0 0
4 0 0 0 0 0 0 0 0 0 0 0 |,
5 0 0 0| 800] 200|1600] 1200 300 0 0 0 0
6 0 0 01140012100} 28001 2100 {1400 | 600 0 0 0
7 0| 50011000;2650|3500 | 4300 ; 350026501700 11000 | 500 0
8 0| 900 [1800 3700|4550 | 5600 | 4650|3700 30001800 [ 900 0
9 | 600 {1900 (3200 {5000 |5900 | 6800 | 5900 |5000 {4200 {3200 {1900| 600
10 [1200]2650 (4100|5850 {6750 | 7600 [ 6750 {15850 (5100 (4100 {2650 | 1200
11 {1500 [3000 |4500 |6800 (7200 | 8100 | 7200 |6300 | 5700 (4500 {3000 | 1500
12 11600 |3250 |4900 | 6600 | 7450 | 8300 | 7450 |5600 | 580C 14900 3250 | 1600
13 |1500 {3200 |4900 {6500 | 7300 | $100 { 7300 {6500 | 5600 | 4900 {3200 { 1500
14 120012750 {4300 |6000 |6850 | 7700 | 6850 {6000 [4900 [4300 {2750 | 1200
15 | 400 {2000 (3600 {5250 {6000 | 680C ; G000 5250 (41003600 {2000 400
16 011100 (2200 3900|4750 | 5600 | 4750 [3900 [260C 12200 (1100 0
17 01 7001|1400 (235013300 | 4300 | 3300{2350 {1500 11400 700 0
18 0 0 0113001950 | 2600 | 1950 |1300| 100 0 0 0
19 0 0 0| 800/1200]} 1500 1200} 800 0 0 0 0
20 0 0 0 0 0 0 0 0 0 0 0 0
21 0 0 0 0 0 0 0 0 0 0 0 0
22 0 0 0 0 0 0 0 0 0 0O 0 0
23 0 0 0 0 0 0 0 0 0 0 0 0
24 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0

Ta6a. 4 ¥ 5, npaa. 12, KO3pPHIHEHTH Ry u ky COOTBETCTBEHHO paBHH
0,72 n 0,9. Koadpduuuenr m; , VUHTHIBAIOIIMA BJANSIHHe TENJION3OBITKOB

Ha TeMnepaTypy Bo3iyxa B paboueH 3oHe, paBeH 09

PacueT eCTecTBEHHO!H OCBeLIEHHOCTH AJA ycaoBu#l MOCKBHE npowus-
BOAWJICA NMo o6aaduoMy BeGy. 3HayeHHs CPeXHEMeCAYHOH ecTeCTBEHHOH
OCBEIlEHHOCTH B 3aBHCHMOCTH QT Yaca CyYTOK npuBeieHl B Tabiu. 1.
CTOMMOCTH TeIJIOBOII M 3JeKTPHUEeCKONM 3Heprud aJa ycitoBuit MockBbl
coorpeTcTBenno paBuu: Cr.p =0,013 py6/kBr-u n Co.s =0,03 py6/xBT-u.
O6o01mentast XapaKTEepHCTHKA JAJAA YCTAHOBOK C  JIIOMHHECHECHTHLIMH
naMOaMH, TPHHATHIMH JUIA OCBellleHHss B paccMaTpHBaeMOM noMeuue-
uan, m’=0,021.-10—3 Br-.u ¢ yuerom notepb B IIPA u cern.

B pesyabTaTe pacyera no mporpamme pas OBM M-4030, npusenen-
HOM BLUUe, MOJYYeHH 3HAYeHH HPHUBEAGHHHIX 3aTpaT InpH yCTpOIiCTBE
OKOH C OAHO-, ABYX- H TPexXCJOHHHM OCTeKJeHHeM HJ]s paccMaTpHBac-
moro 3fanuA. B Taba. 2 ykasanh 3HayeHHd MPHBENEHHLIX 3aTPaT NpPH
pa3JandHOf BricoTe (NJOIIAAH) CBETOBHLIX NPOEMOB.

Ha ocHoBaHMM AaHHLIX pacyeTa ONTHMAaJbHAaf BLICOTA OKHAa, COOT-
BETCTBYIONLAS MHHHMAJbHHIM NPHBENCHHHIM 3aTpaTaM, HaxXOAHTCH B HH-
Teppane ot 0,6 10 2 M npy NpUMEHEHUH OKOH C TPEXCJAOUHRIM OCTEK-
neHueM u oT 0,6 o 1,4 — ¢ ABYXCJAOMHBIM OCTek/aeHHeM. B ycjoBHAX
MOCKBH YCTPOCTBO OKOH ¢ JBYX- M TPEXCJAOHHHIM OCTEK/JEHHEM JUIA
PacCMATPHBAEMOr0 3JaHHs SBJAETCA PaBHOKOHOMHRIM NO MNPHBEACH-
HBIM 3aTpaTaM (pacxoxaeHue B npefesnax 1%). YunThBam B nepcnex-
TUBe W3MeHeHHe TapudoB Ha TEINIOBYIO M 3SJIEKTPUYCCKYIO SHEpruio, ue-
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Tabauuma 2

IIpapepeHHbIe aaTpaTthl II py6/(M2-roxn),
PR VCTPOHACTBe OKOH ¢ OCTeHJIeHHEeM

Heypo ™
OMHOCJONHBIM JIBYXCJIOMHBIM TPeXCJIONHRM
5 3,94 7.34 1,07
3,8 8,23 7,05 6,84
2 7,22 6,63 6,57
1,4 6,93 6,56 6,55
0.6 6,69 6,54 6,54

¥

Aecoo0pa3HO NPHMEHATb NPH YCTPOKNCTBE OKOH TPEXCAOHHOE OCTeKJeHHe.
Taxkum o6pasoM, AJs paccMaTPHBaeMOro 3AaHHS ONTHMAJbHAf IWIOIAAb
CBeTOBRIX MnpoeMOB cocTaBasier 10—309% muomanyn HapyXHBIX CTeH,

NpH 3TOM CONPOTHBJAECHHe Temiomepenade okHa Ro ox =0,465 M2-°C/BTt w

— RTP
CONPOTHBJ/ICHHE TeNJONepeAaye IAYXHX Y4acTKOB cTen R, .. =R>P,

=(,716 M2-°C/BrT.
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HopmaTuBHO-NPOU3BOACTBEHHOE H3JaHHe

HHUNCD TF'OCCTPOHA CCCP

PerxoMmen8ayuu
NO PACULTY CEETONPOIPUYHBX BOHCTRYRYUll 38anull ¢ yuerom
C8CTOTEXHUNECRUX, TETNAOTEXHUYECRKUX, IGYKOUIOAAYUOHHBX KAUCCTS
U TeXHUKO-IROHOMUUECRUX Noxadaredetl

Pegaxumsi MHCTPYKTHBHO-HOPMATABAOH JuTepaTypH
3aB. pegarknneit JI. I'' BaaxpAH

Penantop E. A, BolIKoBaA
MJa. penaxkTop JI. H. KoadaoBa
BHemidee odopMJIeHHE XYHOMKHERKA
XynomtecTBeHBuIl pemaxTop
TexHrueckdall pepaxtop M. B. IlIasaxoBa
HoppextTop A. B Depgmua

H/K
Caano B uHaGop 18.02.86 IMoxnucano B neuatb 16.06.86.
dopmat 60X90Y/,e Bymara rtun. Ne 2 Fapuutypa «JIutTepaTypHas»
[Teuatb odcernan ¥cn. neu. x. 5,b ¥ca. xp.-orT. 4,83

Yu.-u3a. a. 5,27 Tupax 15000 ska. Hanp. Ne XII-68 3ak. 368 llena 25 xon.

dalpuxka <«Kaproantorpadus», Mocksa, 2525200, ya. 3opre, 15
Crpofiuanat, 101442, Mockra, Kanasienckas, 23a

[TepeneyaTaHo B OTAene nosurpadHH
Undopmanextpo. 3ak. 3081



