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PeKOMEH/ZOBAHO K H3JaHUI0 pelieHHeM HayuHO-TeXHHYECKOro cose-
ta HUHUC® Tocerpoa CCCP.

Pexomenpanuy no pacuery CBeTONPO3PauHBIX KOHCTPYKUHA 3AaHHR
C YUETOM CBETOTEXHHUECKHX, TEMJOTeXHHYECKHX, 3BYKOU30JSAIHOHHRIX
KayecTB H TEXHHKO-IKOHOMHueckHx mnoxasateaei /| HHUHUCO. — M.:
Crpofiusnar, 1986 — 87 c.

PaccMoTpeH KOMIIGKCHHII MeTOH pacueTa CBeTONPO3PauHHX KOH-
CTPYKIHMH Ha OCHOBe TeNJIOTEeXHHYECKHX, CBETOTeXHHYECKHX, a3POAUHA-
MHUECKHX M 3BYKOH3OJSI[HOHHHIX TpeGOBaHMUfl, NPeIbABAAEMHX K OKHAM,
doHapaAM M MHUKPOKJIHMMATY 3JAaHHH; NaH HHXeHeDHHIH MeToJ pacuera
KOJIMYECTBA CJ0EB OCTeKJEHHA U IJIOIAJAH CBETOBHIX TNPOEMOB,

Conepxar TeXHUKO-IKOHOMHMYECKOe 060CHOBaHMe BHGOpa CBETOHPO-

3payHONl KOHCTPYKUMM IJ51 KOHKPETHOro THM2 3jaHus M palioHa CTPOH-
TeJbCTRA.

Jas uHxeHepHO-TEXHHUECKHX
HCCJIeA0BaTeNbCKUX OpraHu3alui.
Taba. 19, ua. 12.
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BBEAEHHE

B coBpeMeHHBIX 3JaHWfAX CBETONPO3pauHble OrpaKAeHHs OKa3blBa-
10T CyHlecTBeHHOoe BJHSiHMe Ha (POPMMUPOBAHHE MHKPOKJMMATA MOMelle-
nuit. TlosToMy npu ux pacuere HeoGXOZMMO HCXOAMTh M3 CaHHTapHO-
IUTHEHHYECKHX TpPeGOBaHuM, nNpeAbABAAEMHIX K MUKPOKJIMMATY INOMeEILe-
HUA W KOHCTPYKIHSIM.

CoBepuieHCTBOBaHHe H paspaGOTKa HOBHIX METONOB pacueTa CBETO-
Npo3pavyHEIX KOHCTPYKUHMH HMeloT GoJbliioe HAaPOAHOXO3AHCTBEHHOE 3Ha-
YyeHue, TaK KAK TelJIONOTePH 4epe3 okHMa K (oHApu B HEKOTOPHIX CJaY-
waax gocruraiot 809Y o6wux TemJonotepb 3RAHHH, a HX CPOK CAYXKOLI
3HAYUTENbHO MEHbUIE CPOKa CJIYXKObi 3JaHus B leJOM.

3apaua Pexomenaanuit — nathb MeToAbl pacueTa H BHIGOpa cBeTO-
NpO3pauHhX KOHCTPYKIMHE, ¢ TeM 4TOGH C HAMMEHbIUMMY SHEpPreTHUE-
CKHMM U MaTepHaibHHIMHU 3aTPATaMU 00ECHEYHTb 3aJaHHBIA MHKPOKJMMAT
B pabouefl 30He NMOMEUIEHHUA.

Pexomenpauun paspaGoranst HUHUC® Tocctpos CCCP (a-p Texu.
Hayk B. A. JlpoanoB, kauauaaTtsl Texn. Hayk B. K. Casun, I'. I1. Bon-
nAapenko, wax. B. H. IBopuos, nmpun yuactuu nnxenepos A, Y. Hemnu-
Ha, — pasx. 6 u H. C, Hasnigosoii — pasn. 3).

3aMeuarust H npelJioxeHHs npocbba HampaBARTb O agpecy: Mo-
ckBa, JlokomMoTuBHEA np., 21.



1. OBILHE NMOJIO)XEHUSA

1.1. Hacrosamue PeKoMeHAamuu pacnpocTpaHAIOTCA Ha NPOEKTHPO-
BaHHE OKOH M 3eHHTHHIX (OHapell BHOBb CTPOSMIIUXCH U PEKOHCTPYHpYe-
MBIX 3/aHH,

1.2. Marepuaan Pexomenpanuii mno3BoJISIIOT TNPH NPOEKTHPOBAHHY
ONpejensiTh ONTAMAaJbHBIE pa3MepH CBETOBHIX MPOEMOB OKOH M ¢oHa-
pelt ¢ yueToM MX CBETO- U TEeIJIOTeXHHUYEeCKMX XapaKTepPHCTHK, MapaMeT-
POB 3BYKOH3OJALHUM M 5KOHOMHYECKHX HOka3aTeJeH.

1.3. BniGop cBeTONPO3pauHLIX OrpakAaeHHii cjeiyeT NPOU3BOAMTH C
yuerom obecneuennss TpeOOBaHHH CAaHMTapHO-rMTHEHMYCCKHX, CBETOTEX-
HHYECKHX, TElJOTeXHUYECKHX, AKYCTHUECKHX M JIPOYHOCTHHX HODM, 3KO-
HOMHMYHOCTH. H AOJI'OBEYHOCTH.

1.4. TIpn npoeKTHPOBaHWH OKOH U (oHaped cJAEfyeT PYKOBOACTBO-
BaTbcsi raBaMu CHull nmo npoekTHpoBanmio npon3BOACTBEHHBIX M BCHO-
MOraTe/IbHbIX 34aHUA NPOMBILVIEHHHX MPEeANpPHUATHH, O0OIIeCTBEHHRIX, XH-
JbIX 37aHMil, 3aHUA ynpaBieHuil, a Takxe yxadaHuamu raas CHuII
1O CTPOUTEJNbHOH TEINIOTEXHHKE, €CTECTBEHHOMY H HCKYCCTBEHHOMY OCBe-
IIEeHNIO, OTOMJIEHMIO, BEeHTHJSANMH M KOHJHIHOHHPOBAHHMIO BO3AYXa,
CTPOMTENbHOA KJAMMATONIOTMM M reodH3sMKe, 3alluTe OT LIyMa M yKasa-
HUSIMH HacTOMIIMX PekoMenpamuil.

1.5. CpeTonpospaunnie OrpaxaeHust JOJKHEL:

obGecrnieuHBaTh HOpMHUpYyeMOe 3HaueHHe KO3((uIMEHTa ecTeCTBEHHOM
ocBeuieHnoctd (KEO) B nomemiennm;

OrpaHHYUBaTh HHOUALTPAIHIO HAPYXKHOTO BO3AYyXa B NOMEHIeHHe
H Cl'lOCOﬁCTBOBaTb obecneyeHuIO HOPMHpYEMOro 3Ha4YeHus TeMnepaTyphl,
BJIaXKHOCTH ¥ CKOPOCTH ABHIKEHHS BO3AYXa B NOMEIIEHHH;

ObITh YNOGHHIMH M Ge30macHBIMM B SKCMJIYaTalHH;

3alyilaTb NOMELeHnsT OT BpeaHOoro ﬂeﬁCTBHﬂ coJneqHoi paagua-
LMH;

obecrneynBaTh XYZOXECTBEHHYIO BHIPA3HTE/JbHOCTE HHTEPLEDPOB;

6bITh 3KOHOMHYECKH 3(deKTHBHBIMMU;

HMeTb J0JroBeYyHocTb He MeHee 20 Jert.

1.8. Tlpu npoexTupoBanun oxkoH M (oHaped 3a pacueTHY) IUMHIOW0
TEMNepaTypy HapyXKHOro BO3AyXa CJAeAYeT NPUHHMATb:

CPeIdHIOI0 TeMmepaTypy HauGojee XOJOAHOH NATHZHEBKH NpPU oIpe-
IeJieHHH MaKCHMaJbHHIX TeMJIONOTEPb M pacyeTe TeMMEPAaTYPHHIX HoJel
CBETONPO3payHLIX OrpaKACHHI;

CPEeHIOI TeMnepaTypy AJf XOJOAHOrO HepuoAa NpPH ONpeAeleHHH
TEIVIONOTEPb 33 OTONUTENbHHIA NMEPHOX.

1.7. Tlpn npoekTHpoBaHHM OKOH u doHapell NOMKHH NpeaycMATPH-
BaTbCA BO3MOXHOCTH HMX HHIYCTPHAJNbHOIO M3rOTOBJEHHsA, YAOGCTBa
NPOM3BOACTBA PaGOT NpPH MOHTaxe, OYHCTKE OCTEKJEHHH H 3aMeHe cTe-
KOJl, OKpacke IepemyieToB M YyXole 3a mnpubopaMH OTKpPHIBAHHSA.

2. KOHCTPYKUHH CBETONPO3PAYHBIX OrPAXOAEHHA
U TPEBOBAHHSA, NPEABSABISEMBIE K HUM
W BHYTPEHHEMY MHKPOKJHMATY NOMEUWEHHA

2.1, KoHCTPYKUMH OKOH NOAPasfeJAIOTCH Ha NepemsieTHhle W Gec-
nepenyieTHbie. K nepenyieTHH!M OTHOCATCH OKHa C AEPeBSHHBIMH, CTalb-
HBIMH, aJIOMHHUEBEIMM M KOMOMHMPOBaHHBIMM  (LepPEBOAJIOMHHHUEBHIMH,
MeTaJIoNJIacCTMAaCCOBBIMU) TePenJeTaMH, OCTEKJEeHHbe JHUCTOBEIM CTeK-
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JOM HJH CTeKJONaKeTaMH. K ﬁecnepen.'lemhm OTHOCATCHA OKHA H3 INpo-
(HIBHOrO cTeKJa H NYCTOTENbIX CTEKJIAHHbIX GJIOKOB.

B 3aBucuMoOCTH OT HasHaueHUs 3[aHuil, apXUTEKTYPHO-TUIAHWPGBOY-
HHX, O0DbeMHO-NPOCTPAHCTBEHHHIX W KOHCTPYKTHBHHIX pelIeHMI OKHA
MOTYT 3alOJHATL OTAEJILHBIE HJIH JIEHTOUYHBIE CBETOBbLIC nNpoeMbl B Cte-
HaX, a TaxKxXe H3roTaBJAuBaTLCS B BHIE 6ONbIINX OCTeKJeHHBIX noBepx-
HocTell — BHTpaxern.

2.2. Exunas HOMeHKJAaTypa OKOH MJIS Bcax BHAOB 3faHuli (npui. 1)
NpeAycMaTpHBaeT CJAeAyKoliue PAAH KOOPAHKALMOHHO-MOAYJLHEIX pas-
MepoB, M:

IJIs OKOH C JIepeBSHHLIME nepenieTaMmu:

no mupuve — 0,6; 0,75; 0,9; 1,2; 1,35; 1,5; 1.8; 2,1;

no Bucore — 0,9; 1,2; 1,35; 1,5; 1,8; 2,1.

OkHa ¢ KOOpAHHAaLMOHHO-MOAYJbHHIMH pa3MepaMu no umpune 0,6
u 0,75 M npepycMOTpeHH B KauecTBe AOGOPHBIX NPH 3aMOJIHEHHH OKOH-
HBIX IPOEMOB B COYETAHHM C GAJKOHHRIMH LBEPAMH B XKHJBIX 3J1aHHAX,
¢ pasmepamy 1,35 M — AnA 3aNOJIHEHHS OKOHHHIX NPOEMOB B MUJRIX
N oOlecTBeHHBIX 3JaHHAX, a C pasMepaMH 2,7 M — JAs 3aNOJHEHHS
OKOHHBIX NMPOEMOB B OGIIECTBEHHHX 3JAAHHSAX;

1A% OKOH CO CTaJbHLIMM NEPENACTAMH:

no mupuHe — 1.8; 2,4; 3; 4,8; 6;

no smcore — 0,6; 1,2; 1,8; 2,4.

Ona spannit co creHamu, H3 NaHeNell THNA «COHIBHY» NPHHATH
OKHa ¢ pa3MepaMu mo wwpuHe 2 M u Bhcote — 0,6; 1,2; 1,8 u 2,4 M;

ANA OKOH € aJIOMHHHEBLIMH IlepenjeTaMmu:

no mupuae — 09; 1,2; 1,5; 1,8; 2,4; 3; 4,8;

no seicote — 0,6; 1,2; 1,5; 1,8; 2,1; 2,4.

Hsnenus ¢ xoOpAMHAIlOHHO-MOAYJbHBIMH  pasmepamu 1,5X 1,8,
1,621 n 1,8X1,8 M Ges MMnocTOB ¥ ¢paMyr NpegHa3HadalOTCA LA
OrpaHHYEHHOro NpHUMeHeHUs B OGHIECTBEHHLIX 3JaHHSAX.

2.3. OxkHa c JepeBAHHLIMA NepemJeTaMH NPHMEHAIOT B XHJWX, 00-
IMeCTBEHHMX M NPOH3BOACTBEHHBIX 3/ aHMAX NPOMBILLICHHBIX NPEANpUN-
]I

B xuanx n 00OINECTBEHHHX 3JaHUAX NIPEMEHAIOT THIOBLIE KOHCT-
PYKIMH OKOH C XBORHHIM HJH TPOMHEIM OCTEKJeHHEM, KOTOpHle MOTYT
GHTL pelleHH CO CNapPeHHHIMH WJAM DPa3feJbHLIMH JIepeBSHHHIMH Nepe-
naeramu (FOCT 11214--78).

Ha puc. 1 u 2 npusefeHa HOMEHKJIATyPa OKOH AJNA MHJIKX H 00-
HIeCTBEHHHIX 3RaHul.

JlepeBAiHHBlE OKHa NpPOHM3BOJACTBEHHRIX 3JaHUA H 3MaHHA CeJbCKO-
X03AACTBEHHBIX NpPeANpPUATHA PEKOMEHAYeTCH NPHMEHSTb B NOMEWeHHAX
C CYXMM M HOPMaJbHbIM BJIaXHOCTHEIM pexxumom (T'OCT 12506—81).
Onn noxpasfensioTcs Ha TAYXHe M OTKPHBAIOIMMECR HAPYXY HAH
BHYTPbL nomemieHusi. OTKPLIBAIOIAECS] OKHA BHINOJHEHH ¢ OJUHAPHEIMU
WJIH CHapeHHHIMHM NepeljieTaMd, a IJyXHe — TOJbKO C OXHHAPHBIMH.
Iayxue OkHa ¥ OKHZ ¢ HaDYXHBIM OTKPHIBAHHEM NpeJHa3HayeHHl AAd
NpUMeHeHHUs] B OJHO3TAXKHBIX IIPOM3BOJACTBEHHBIX 3IaHHAX, a OKHA C
BHYTPEHHUM OTKDHIBaHHEM — B ORXHO- ¥ MHOrO3TaXXHHIX IPOU3BOJCTBEH-
HHX 3XaHUAX M 3MAHUAX CeJIbCKOXO3ANCTBEHHHX NpeAnpUATHI.

2.4. OkHa ¢ mepemeTaMH M3 CNApPEHHHIX NPAMOYTOJbLHEIX CTaJdbHEIX
TpyG (cepusi 1.436.2-15) npuMeHAIOT B 31aHMAX NPOMBIILIEHHBIX Npex-
OpHUATHA C HOPMAJILHEIM TEMNEpaTypPHO-BJaXKHOCTHHIM pexumoMm. Ho-
MEHKJIaTypa OKOH BKJIOYaeT H3JeJus C TJIYXHMH ¥ OTKPHBAOIUMHCS
nepenyieTaMy, 3anoJHeHHe OKOHHHBIX HePENJeTOB MOXKeT ObiThb BBINOJHE-
HO ONWHADHBIM JWCTOBLIM CTEKJIOM HJIM CTEKJAOMAaKeTaMH.

3p81-2
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Pme. 1, Tanul m rabapuTHLle pasMepnl OKOH ¥ OAlKONHHX paBepeit cepuit C
n P KHALKX BRaHHHA

2.5. Okna ¢ nepenJyieTaMH H3 ORUHAPHLIX NPAMOYTOJABHBIX CTAJbLHBIX
Tpy6 (cepus 1.436.2-17) npenHasnaveHH a8 NpPUMEHEHHA B OTaIUIH-
BaeMBIX NPOH3BOACTBEHHHIX W BCNOMOTATEJbHBLIX 3A2HHAX € CYXHM M
HOPMaJIbHLIM BJ/IaXXHOCTHHIM pexxuMoM. HomeHksaTypa oxoH Bk/aowaer
H3AEJHUA C TJAYXUMH M OTKPHIBAIOWHMHCS, ONWHADHLIMH M pa3fle]bHBIMH
nepemaeraMd. B pasgenpHelx nepemjerax (cepus 1.436-2) Hapyxuas u
BHYTPEHHAA PaMbl COSAMHEHH MeXKAY COGOH CTaNAbHHMH TMOJOCAMH.
Ocrek/ieHye NepelIeTOB BBINOJHACTCH JHCTOBBIM OKOHHBIM CTEKJOM HJIH
CTEKJIONAaKeTaMH.

2.6. OxHa crajbHBle M3 THYTHIX TOHKOCTEHHHIX npoduiell ¢ Mexa-
HU3MaMH oTKpLiBaHus (cepus 1.436.3-16) npeanasHaueHH AJ% npuMeHe-
HUfl B OTaIIHBaeMHIX NPOH3BOACTBEHHLIX 3/aHHAX. 3aN0JHEHHE OKOHHBIX
NepenyieToB MoxeT OLITh BLIMOJHEHO OJMHAPHHIM JIMCTOBLIM CTEKJOM,
CTEK/IONIAaKeTaMH M IBOHHbBIM pa3/eJbHBIM JHCTOBLIM CTEKJIOM.

2.7. OKHa cTajbHEle € 3aNOJHEHHEM NPOQHILHHIM CTeKJIOM KOpOG-
4YaToro M wiBejsiepHOro THNOB (cepunm 1.436-5 u 1.436-8) npuMmensror B
3[AHMAX C CYXMM M HOPMaJbHbIM BJIAaXXHOCTHEIM peXNMOM MOMemeHn,
[Mpoduabuoe crekn0 NPHMEHAIOT MJIA 3amOJHEHHS TJYXHX YYaCTKOB
cseronpoemoB. OHO 06Jajaer CBETOpPAcCEMBAIOLWIMMH CBOICTBAMH M He
ofecnevyHBaeT CKBO3HYI0 BHAMMOCTL uepe3 ocrekJenue. Jlas obecneuenus
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Prme. 2. TUOW 7 rabapuTHEIE DAaBMEDH OKOH M OANKOHHEIX NBepelt cepuu C
u P o6uiecTBeHHLIX 3NaHMIL

3PUTE]bHOR CBA3N C HAPYXHON CPERON M AN €CTECTBEHHOH BEHTHAALUM
rJAyXHe KOHCTPYKIHH MPHMEHSAIOT B COYETAHUH C OTKPHIBAIOMIMMHCS TNe-
penteTHbiMi okHamu. [lpn ycrpolicTBe OQMHAPHOTO OCTEK/IEHHS HCIOMb-
3yIOT WBe/VIepHOE NpoHIbHOE CTeKN0, AN  ABOHHOro —— kopoGuaToe
UM UIBeJVIEPHOE, pa3sMellleHHOe B [JBa DAfA. 3anoJHEHHe CBETOBKIX
TIPOEMOB OCYIIECTBJSIETCA B OJAWH HJIH HECKOJNLKO #pycoB. OxHosipycHoe
3anoJiHeHHe KOpPOOUaTHM NPOPHILHBIM CTEKJAOM NPHMEHSETCS NPH Bhi-
coTe npoeMa He Goxee 4,2 M.

2.8. OkHa C aMOMHHHEBWIMH NepelsieTaMu NPUMEHSAIOT B OGUIeCT-
BEHHHX M NPOMBINJIEHHLIX 3XAaHUAX B NOMELUCHHAX ¢ HOPMAaJdbHHIM U
BJIQXXHOCTHbIM peXuMoOM sKcriyatamnn (cepusi 1.436-10). Onu  moryt
ObITb BHINOJHEHbl ¢ ONMHAPHKIM, ABOMHBLIM WJM CNapeHHBIMH NepenJera-
MH. 3anoJHeHHEe NPOEMOB [0 BHICOTE MOXKET GHITh BEHINOAHEHO B OAUH
WM HECKOJBKO APYCOB. 3amnojiHeHue NepeneToB BRIMOJHAGTCA W3 Ju-
CTOBOrO CTeKJa H crekjJonakeroB. IIpd maxeTHOM ocTeKJeHuH A Re-
penieToB UCNONb3YIOT aJIOMHHHEBbie NMPOPHJIH C TEPMOBKJAALILAMY.

2.9. 3anoaxeHne OKOHHEIX TPOEMOB B CTeHaX 3janufi NpoMBILIAeH-
HBIX NpeanpuATHA INBEJJIEPHEIM H KOPOGHATHIM NPOQHUILHBIM CTEKJIOM
B JllepeBAHHOH oGBs3ke (cepusi 2.436-10) orauuaercs or cepmit 1.436-5
u 1.436-8 OTCYTCTBMEM <MOCTHKOB XOJOAa» MO CEYeHUI0 OGBA3KH.

2,10. ®onapu kaaccHPUIUPYIOTCA 1O CAGAYIOUIMM IpU3HAKaM: Ha-
3HayeHUIO (CBETOBHlE, CBETOA3PALHOHHLIE H aspalMOHHBIE), PacnoJoxKe-
HHIO (TMPOAOJIbHOE, TOMEpeuHoe, NaHe/JbHOe), KOHCTPYKTHBHON cXxeMe
(HancTpoiiKu, CKJIagKH, COBMElEHHble ¢ MOKPbiTHEM CBOAMLI, KynoJa), Ha*
npapJieHnio ceeta (OAHOCTOPOHHHA, TpameuHeBUAHB, M-0oGpasHmniil, mu-
71006pasHuift, cBOAYATHIA, 'rpeyronbﬂuﬂg.

2.11. CBeroaspanuoHible oHapn ¢ OAHHM HJIH JBYMS ApyCaMH
nepenneros (cephu 1.464-11 u 1.464-13) npesHasHavesbl LA oOcBellle-
HAS ¥ BeHTHAANUHM NPOMBILJIEHHMX 3jaHud, B Takux npAMOyrofbHBIX

2+ 7



doHapAX-HaACTPOHKAX C BePXHEMOXBECHHIMY OTKPHIBAIOIIMMHUCH Hiepe-
IVIETAMH OCTEKJIeHHE BHIIIOJHAETCS € ABYX CTOPOH, a MNepenaeTH ycTa-
HaBJKBAIOTCA B OJHH Hau ABa sipyca. B 3gauuax c npogeramu 12 n
18 M npumensiior ¢onapu wupuHOW 6 M, npu OOJBIIMX NpoJeTax —
IIApUHOK 12 M.

2,12, CBeToBLle (3eHUTHHE) (OHApM M3 JIETKHX METaJIHYECKHX KOH-
cTpyRuuii (cepus 1.464.2-17) npennasHaveHn JJifl OCBellleHHst NMPOH3BO-
CTBEHHEIX 31aHu#, B KauecTBe CBeTONPONMYyCKAIOWIMX 3JEeMEHTOB NpHMe-
HAIIOT ABYXCJOHHBIE CTEKJONAKeTH H MPOGMHIbHOE CTEKJO, HMeIolIHe YIoJ
HaKJOHA OCTEKJEHHS N0 OTHOLIEHHIO K Kposje 12°

3eHuTHble (QOHAapM H3 CTEKJIONAKETOB MPHMEHAIOTCA /A 3anoJHe-
HHSl CBETOBEIX npoemoB 3X3 M, a H3 mpoduiabHoro ctekaa — 1,5X6,
1,63 n 1,6X1,5 m.

2.13. 3ennTHnle ¢oOHApH ¢ npuMeHeHMeM KynoJoB (cepus 1.464-1)
npefHa3HayeHL [MJ51 OCBELEHHs NPOH3BOACTBEHHHLIX 3XaHull, B KOTOPHIX
pasMellaloT NPOM3BOACTBA, OTHOCHMEIE MO MNOXAPHOM ONAcCHOCTH K
kateropusim I' u JI. B kauecTBe CBETONMPONYCKZIOMUX 3/JEMEHTOB NpH-
MEHAIOT ABYXCJOHHHE KYINOJia, BLINOJHEHHbHE M3 OPraHUYecKoro CTekJa.
Pa3amephl cBeTOBHIX mpoeMoB cocTaBistiorT 1,2X1,4 M.

2.14. TIpn npoeKTHpOBaHMM CBETONMPO3PAaYHHIX OFPaXKAECHHUA NpPOHU3-
BOJICTBEHHBIX 3[1aHMH HOPMHUpDYeMble 3HAUeHHSi TEMNepaTyphl, BJAXKHO-
CTM H CKOPOCTH ABMXKEHHMA BO3XYyXa [JfA DPa3/HYHLIX NEpPUOAOB TroAna
(monmyctuMble 3HaueHuss — Ta6a, 1, onTuMaJbHLle 3HayeHHa — Tabxa, 2)
B TNOMEIIEHUAX CAeAyeT NPUHUMATb B COOTBETCTBMH C TpeGoBaHueMm ca-
HHT2PHO-THTHEHHYECKHX HOPM C Y4eTOM OCOGeHHOCTed TEeXHOJIOTMM Tpo-
U3BOACTBA.

2.15. PacueTHble mapamMeTph! BHYTPEHHETr0 BO3AyXa YCTaHaBJHBAIOT-
cqa nJs paGouefi 30HH nomemieHu#, PaGouass 30Ha B NMpPOW3BOACTBEHHBIX
NOMeNeHNsAX ONpejesseTcsi B COOTBETCTBMH C YKA3aHHAMM CaHATapHO-
ruruennvyeckux HopM ¥ CHull no npoekTHpPOBaHHMIO OTOMJICHHS, BEHTHANA-
HHH ¥ KOHJIHIMOHHpOBaHMA BO3Ayxa. PaGoueft 30HOf B noMemieHusx
TIPOM3BOACTBEHHHX NPERNPHATHA CUUTAETCA NPOCTPAHCTBO BHICOTOR 2 M
Hax ypoBHem mnoJa. Pabouas 30Ha MO UIHPHHE OrpaHUYMBAaeTCA pac-
cTosiHueM oOT paGouux MeCT A0 OKOH M HapyxHMX cteH. [Tapamerpnl
BO3JlyXa B MPOM3BOJACTBEHHBLIX NMOMeEUIEHHAX BHe paloueil 30HBI He HOP-
MHDpYIOTCH.

2.16. Ilpn npoexTHpPOBaHHH CBETONMPO3PAYHBIX OrpaX</ieHHA BO BCHO-
MOraTeJbHbIX MOMEILEHHUAX NPOU3BOACTBEHHMLIX 3RaHHH, a TaKXe MNoMe-
IIeHUAX KHJBIX H OOCIIeCTBEHHbIX 3XaHMA HeOOXOAHMMO NPHHUMATb 3Ha-
YeHHs pacueTHON TeMIepaTypHl, BJAXKHOCTH M CKOPOCTH [ABUXKEHHS BO3-
JyXa B COOTBETCTBHM C HODMaMH METEOPOJIOTHYECKHX YCJOBHii B 06-
cayXuBaeMol 30He THX NoMemxeHuit (cM. Tabu. 1 u 2) u TpeGOBaHHAMHU
cootBercTBylomux rias CHull no mpoekTHpoBannio 3THX 3maHui.

2.17. PasMepHl CBeTOBHX NpoeMOB OKOH M (oHapell B noMeleHUAX
C NMOCTOSIHHLIM NpeGLIBaHMEM JIORe cJefyeT NPHHHMATL B COOTBETCTBHH
¢ tpeboBanuamu raasn CHull mo mpoekTHpoBaHMIO ecTeCTBEHHOrO H HC-
KYCCTBEHHOTO OCBEIUEHHS,

2.18. HopmupyemMoe 3HaueHue YDOBHSI €CTECTBEHHOM OCBELIEHHOCTH
(KEQO) B nomemeHMsiX AOJIKHO NPHHUMATHLCA B 3aBHCHMOCTM OT 3ajay
3puTeabHoit pabOTH!, NPOH3BOAUMONR B HUX.

2.19. IIpy NpoOeKTHPOBAHMM BEPXHEr0 WJAH BepXHeGOKOBOrO €CcTecT-
BEHHOTO OCBeLleHHUA B NOMENIeHHAX OOLIeCTBEHHbLIX 31aHHUA M NPOH3BOA-
CTBEHHBIX 3[aHHUH, B KOTOPHX BHINOJHAIOTCA pabGotet I—VI paspsanos,
Heo6X0AuMO obecneunTb TpeGyeMyl0 PaBHOMEPHOCTh €rO, OrpaHUUHTL
caensiee JefiCTBHEe NPSMOrO COJNHEYHOFO CBETA M CO3AATh ONTHMAaJbHOE
COOTHOIIEHHe sipKocTed Ha paboyux MecTax ¥ B MOMENIEHHH.
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TaG6aunma 1

XoaogHpi# B epeXORHLIR
IeprongLl roga (TeMmepaTrypa
Hapvmﬂoroi ogo(?;xyxa HIKE

Ha noctosiHHBIX pa-
founx MecTaxX B pa-

Tenauit neprona roga (TeMNiepaTypa Hapy:kHOI'o Boaayxa 10°C
B BhIIe

Ha noctoauHnIX paGoymx MecTax B pabGodeii
30HC NPOHM3BOACTBEeHHBIX NMOMeIXenni K B
o0cHy:xuBaeMON 30He HPYTHX NoMenleHuit

fodedt aoHe mpoms- 2§
Bonc;‘-nennuxﬁ nome- |m§
Ies A 1 B O0CIYKH-
Xagg;:’gge“;gg“a BaeMolt 30Be MPYrmX | X Temmeparypa BOBRY-
2 HOMeNleHu Zo & OTHOCHTE b~ Xa BHe NOCTOAHHLIX
5 23 Eu Haf BJAXK- | CKOPOCTB paouux mecT B
© % .. CERD TeMIepaTypa HOCTE BOANY- | ABMIKERHA "DO““MC“W'{,‘&“‘
g < S . IBg S0 BO3nYyxa, °C xa, %, BO3IYXa, TIOMentennsax,
. £ émaﬁ =8 L He Oolee M/c
= BEls £ ola® o BEan
2 FScolt s2SHe3
o S B E R B
= SRR loONEO = o0
5] B |g S| "ciEend
g : |BEE8. g”éoggug
£ = |oEmAN|CEXE[MOn S
[poussoncreennsie | Jler- |[17—22| 75 0,3 {15—22[He GoJsee uem Ha|55 npm ¢=|0,3—0,5 Hoe Gonee uem Ha
2 HeaHauuTeJbHHIMH | Kas 3°C pwmime pacuer-| =28°C; 3°C sbime pacuer-
H30hITKAMH  SIBHOIO HO#  TemmepaTypei| 60 npu {= HOH  TeMMNepaTyphl
Tennaa Hapy»Horo Bo3xy-| =27°C; Hapy»XHOro BO31Y-
23 Br/m3 u Menee Xa (pacueTHble mna-|65 npm f= Xa
paMeTpn A), Ho ne| =26°C,;
GoJiee 28° C 70 npu f=
=25°C;
75 nmpu t=
=24°C "
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MMponoaxenue taba 1

Xonomamii ¥ mepexoXHbIil
nepuoan rofa (TeMueparypa
uapymnort:ogo(:gxyxa HIKe

Ha mocToAHHEIX pa-
0ounx MecTrax B pa-

Tenaniit nepmox roxa (reMnepaTypa Hapy:cHOro Boagyxa 10°C
1 Bhime

Ha nocroAEHmMX pafoumx MecTax B paGoueil
30H6 IPOM3ROACTBEHHLIX moMemiexnit 1 B
0GCTy»xHBAEMOM 3JOHe JPYTMX NoMemeHnit

6oveit 30mre nmpoms- g§
BOJICT_;BOHBHX nome- ﬂz
XapaKTepuctuka mennii n B 06CNYHHN- | -
noMemenmii BaeMoil 30He APYTHX :SE TeMIiepaTypa BO3ARY-
3 noMemeH i & é & oggoc“e b xap:g:qggcm}rgn::x
3 B e Bg2P TeMuepaTypa HOCTS BOGLY- | ABMRORWH D s o
- g |48 |BE |Bxgd Bo3nyxa, °C xa, %, BO3ZYXa, OMEMEHUAX,
w s g:ss =8 A gg He 00Jlee M/c
= £ |e% colal o sﬂn:
2 S |SIO| so|SB B
¢ | % |jaEE|ExgE|ess
) EER Y
& S |Ex3°(85 °|558%
Z AR -
Cpen- [15—20] 75 0,5 [13—20 To xe To xe 0,3—0,7 To xe
nedt
THAKE-
CTH
Taxe- | 13—18[ 75 0,5 {12—18{To e, Ho ue Gonee|65 mpun ¢=| 0,5—I »
Jas 26°C =26°C;
70 mpu (=
=25°C;
75 npu (=
=24°C "
HHXKe
IMpoussoacteennnie [Jler- [17—24] 75 | 05 |15—26|He Gosnee uem mnal55 npu f=[0,3—0,7 |He Gosee uem mna
CO 3HAYHUTE/LHH- Kas 5°C suume pacuer-| =28°C; 60 5°C Bbime pacuer-
MU H30BLITKaMH $IB- Hoit  TemmnepaTypul|npu (=27°C; HOM  TeMmepaTyphl
HOro Temaa GoJice HapyXHOro BO3Ay-|65 npu [= HapyXHOro BO31y-
23 Br/m? xa (pacuernbie na-|=26°C; 70 Xa
pametpnl A), HO He|gpu ¢=25°C;
Gonee 28°C 75 npu I=
=24°C n
HHXKe
Cpen- {16—22| 75 05 [15—24 To xe To xe 0,5—1 To xe
Heil
TAXE"
CTH
Tsaxe- {13—17] 75 0,5 [12—19{ To xe, Ho He Goaee{65 npu I=| 05—1 »
Jaas 26° C =26°C; 70
mpu {=25°C
75 mnpn I=
=24°C ]
HHIKe
BcenoMmoraTtedbHuie — |18—22| 65 — 0,3 |He OGosee ueM Ha He Gonee —
noMenLleHHss B Mpo- 3°C BHle pacuer- 0,5
H3BOJACTBEHHLIX HOA  TeMmepaTypu
3LaHHAX, ToMelle: HapyXHOro BO3Ay-
HHA B JHJABX H 00- xa (pacuerHble na-
UIECTBEHHBIX 34aHH- paMeTpnt A)
AX M BO BCIIOMOra-
TeNbHRX  3/IaHRAX
fipeANPUATHIA

Mpumeuasnne. XapakTepHCTHKY NPOU3BOACTBEHHBLIX MOMEUICHHUA MO KaTeropusM BLINOJHAEMBIX B HuUX paGoT B 3a-
BHCHMOCTH OT 3aTpaThi SHEPrHH CJeAyeT NPHHHMAaTb B COOTBETCTBHH C BEJOMCTBEHHHIMH HODMATUBHLIMM JOKYMEHTAMH, YT-
BepXKJECHHLIMH B YCTAHOBJECHHOM NOpsAJKe, HCXOAA H3 KaTeropun pabot, shimosmseMux 509% paGoraiomux u Gojee B cooT-
BeTCTBYlOWEM mnoMeieHuy. TsaxecTh paboT B 3aBHCHMOCTH OT 3aTPaThl SHepruu HEOOXOAMMO ONPENEJATb MO CAHUTAPHAIM
HOpMaM NPOEKTHPOBAHMA NPOMBILIIEHHLX TpeANnpHATHIA.
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Tabauma 2
XonoaAwWi B nepexoxnbli .
nepuonil roxa ('rgmueg:'rypa Tensnii nepuon ropa (Temmepary-
HADYMHOTO BO3NYXa Hmke 10° C) pa HapymHoro Bosnayxa 10°C H Bmime)
3
s
XapaKTepHCTAKA S & =
noMelneHMit a o & o E: 3
g:}" gaz CKOPOCTH Sty 8 ase =
g B gs_“, OB EHUA =P 254 ﬁEm'
g %g Eg;; BO3nYyXa., M/c e¥ g% ggi
® =k SEN Ex SER 2% i
S £3 EES £8 EEo 258
=1 28 omm Ll E& 8 oM/
TMpousBoacTBeHHble He3a-|/lerkas 20—22 | 60—30 He Gosee 0,2 22—25 | 60—30 0,2—0,5
BHCHMO OT BeJUYMHB! U3-
GLITKOB SIBHOro TemJja Cpenneli TAxeCTH 17—19 | 60—30 He Goaee 0,3 20—23 | 60—30 0,2—0,5
Taxenan 16—18 | 60—30 He Goaee 0,3 18—21 | 60—30 0,3—0,7
BcnoMoraTtesbHple  mOMe- — 20—22 | 45—30 0,1—0,15 22—25 | 60—30 | He Gonee 0,25
IIeHHA B NPOH3BOJCTBEH-
HBIX 3JaHHAX, NOMeEINeHus
B XHMJBIX ¥ O0LIeCTBeHHBIX
3JlaHAsIX H BO BCMOMOra-
TEJAbHLIX 3AAHHAX [Mpea-
NpUATHA




2.20. Ipn 3KkcnAyaTalluy CBETONpPO3pauHbIX OTPaKIEHHH TeMmmepa-
Typa BHYTPEHHHX TOBepXHocTell JlepenJieTos OKOH H (poHapeli, a Takxe
CTHIKOBLIX COeJHHEHH# Ao/KHA GuTh Bhime (°C,

2.21. Ha BHyTpeHHHX NOBEPXHOCTSX OCTeKJICHUS OKOH H (hoHapefi
C BePTHKAJbHHIM OCTEKJCHHEM B 3HMHUH NEPHOJ rofa AONYCK2eTcs Bbi-
najieHye KoujeHcata. KoHAeHcaums BJarn Ha BHYTPEHHHX TNOBEPXHO-
CTAX 3eHHTHHIX QoHapell He jomycKaercd.

2,22, las ycTpaHenuss o6pasoBaBHA MHeA M Hajleld Ha BHYTPEHHeH
IOBEPXHOCTH OCTEKJEHHS COMPOTHBJEHHE Telionepefaye OKOH M ¢oHaA-
pell ¢ BEPTHKAJLHBIM OCTEKJEHHEM JIOJKHO OLITh He MeHee AOMyCTHMBIX
3HAYeHHH CONPOTHBJECHHS Tenonepefave Ro® , NpuBejeHHHX B TabiL 3
W ONpEME/NEHHHX M3 YCIOBHA ofecmeyeHns cpenuefi Temnepatypu Ea
BHYTPEHHEN NOBEPXHOCTH CBETONpPO3IpayHHX orpaxaenuii Gonee 0°C.

Tabaunnma 3
TeMneparypa R A, MI-°C/BT, NpK TeMOepaType BHYTPeRHero
HapYHHOTO Boapyxa, °C
BO3AYXA,
OC '

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. laa orpaHuuenuss MHTEHCUBHOCTH JIYYHCTOr0 Temioo6mena
MeXNY TeJOM YeJOBeKa H OrpaxK/ileHHAMH B 3UMHHE IePUOA roja TeM-
nepaTypa BHYTPEHHHX IIOBEPXHOCTeHl CBETONPO3PAadHHIX  OI'PaXKAeHU
IOJKHA OLITb He MeHee AOMYCTHMBIX 3HAYEHHH Tp >Tp gon. JlONycTUMas
TeMnepaTypa BHyTPeHHeil NOBEPXHOCTH OCTEKJCHWA ONpefelsieTcd CO-
raacHo 1. 3.11 nacrosamux PekoMenzaluii ¢ y4yeToM pacno/iomeHusi pa-
Goueil nan 0OGCaYXHBaeMOR 30HE! OT CBETONPO3PAYHON KOHCTPYKUHH H
NONYCTHMEIX MOTePh Tema C IOBEPXHOCTH TeJa 4YeJOBeKa, KOTOphle
JOJIKHE ObiTh He Gojieer 70—90 Bt/m2.

2.24. CpeTonpospagHsie OrpakAeHUA NOJ/IKHBI GLITH HOCTATO4HO rep-
METHYHEIMHM H OTPAHHYHBATh HHOUJILTPALHIO HADYKHOTO BO3AYXa B NO-
menienne. Bo3jyXonponunaeMoCTb CBETONPOIpAuHKIX  Orpaxienuii He
JOJXKHA TNpeBHILATb 3HAueHHH, ykaszanuuXx B raase CHull mo crpon-
TeJbHOH TemIoTeXHuKe (Tabu. 4).

2.25. TlonoxoHHHe 9acTH CTeH OJIKHB! 3aIUMIATECA OT YBJA2MHE-
HUA KOHZEHCATOM.

2.26. KoHcrpykuuu okon # (oHapedt mo/xumnl 06JajgaTh AOCTATOY-
HOfl NMPOYHOCTHIO M KECTKOCTbIO, HEOOGXOAMMBIMH I/ BOCHPHATHA 3KC-
NJAYaTalMOHHEIX M TPAHCTIOPTHO-MOHTAXHHIX Harpysox. PacueTnHasi Be-
JHYHMHA HATPY30K JJAA CBETONPO3pauHbIX OTrpPaxJeHHH J0JXKHa onpee-
JATbCS. B COOTBETCTBMM ¢ YyKaszaHuamu raaBel CHull no warpyskam n
BO3JefiCTBUAM.

2.27. CeeronpospayHsle OTpaxjeHusl ROMKHH ObiTh Hanbojee pa-
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Tadauna 4

HopmaTupHasg BO3~
IyXOUpoOEANae-
Orpakgamomue KOHCTDYKUAA MocTh Gy
KP/(M2-9)
OrHa ¥ OCalxOHHHE [BEpPE JKAJAKX M O0MeCTBeHEHX 10
aRaHA#, a TAK)Ke BCOOMOraTeJbHHX 3HAHWH W NOoMen(e-
HAffT OPOMEIIJIEHHLEIX NPeNOPMATHHA; OKHA INPOM3BONCT-
BeHHBIX SNAHMII C KOHNWIEOHAPOBAHMEM BO3NAYXa; JBe-
pm U BOPOTA NPOM3BONCTBEHHLIX 3MaHuil — B paitosax
co cpepHeii Temnepa'ryyoﬁ HanboJgee XOJNOAHON IATH-
AHeBKHM Bullle MEHEYC 40° G, ¢ oGeciedennocTtnio 0,92
To e, ¢ TeMIepaTypoil muayc 40° C ¥ HmKe 8
3eHNTHRe (doHapn IIPOM3BOJICTBEHHEIX 3HAHUI, a TaKKe 15
OKHA NPOM3BONCTREHHAKX 3MAHNA ¢ He3HAYMTEJbHEIMEA M3-
GulTHAMK SABHOro Tenja He Goaee 23 Br/M® — B pajioHax
f0 CcpedHeii TeMNepaTypoit HamboJee XOJOMHON IATH-
AHEeBKM BLime MuHyc 40° C, ofecuedeHHocTs0 0,92
To ke, ¢ TeMnepaTypoii muayc 40° G m Hue 10
OxHa @OPOU3BONACTREHHLIX 3HaHWii ¢ wW3OBITHKAMU SBHOIO 30
renaa Oojiee 23 Br/M® — B i%)aﬁonax €O cpenHeil TeMme-
parypoit mamGojlee XOJORHOH NATUAHEBKA BHIIIE MUHYC
40° C, oDecnevenHocThI0 0,92
To ixe, ¢ Temneparypoli muEyc 40° C U Huke 20

HHOHAJbHL! MO0 KOHCTPYKTHBHOMY pelleHHIO, YIOOHH B 3KCIAyaTallHd R
3KOHOMHYECKH 30 (PEeKTHBHLI,

2.28. IlpuBesenHsle 3aTpaTH HAa MOHTaX M 9SKCIVIYaTaIMIO CBETO-
NPO3payHLIX OrpamAeHHdA AOAKHH OBITh MHHMUMAaJbHBIMA. DKOHOMHYECKH
ONnTUMaNbHasl KOHCTPYKUUS CBeTONPO3PaYHOrO OrpaxcREeHUs JAOJKHA
obecrieunBaTh COKpalleHHe PacXojga HEPTeTHYeCKHX DecypcoB M MeTasd-
Jia, CHHXeHue 3aTpaT TPyAa NMPH MOHTAXeE.

2.29. OkHa u QoHapu AOJNKHB HMeTb BEICOKMHA KO3a(pduuuesT cpe-
TONPONYCKaHHA.

230. Ins 3amuTH NOMelleHHii OT meperpeBa M CJIENHMOCTH CACRY-
eT NpeAyCMaTPHBATb COJIHLE3AWMUTY CBETOBBIX NPOEMOB OKOH H ¢ona-
pedl npH cTpouTenbcTBe npoMuyeHHnix npeanpusatai B III u 1V kau-
MaTHYECKHX pafoHaX, obliecTBeHHBX 3faHuit — B IV KiIMMaTHyecKoMm
pafioHe u Xuauix — B III u IV kauMaruueckux panoHax.

3. CBETOTEXHHYECKHHA H TENJAOTEXHRYECKHHA
PACYET CBETONPO3PAYHBIX KOHCTPYKIL UM

3.1. KoauuecTBO c/loeB OCTeK/JeHH#, pasMepel H pacHoJioXeHHe CBe-
TOBHIX NIPOEMOB OKOH M (OHapeil unpeleisloTcs TPeGOBaHMSIMH K ecTe-
CTBEHHOMY OCBCICHHIO H TeIJIO3alluTe NOMelleHHi, a TaKXKe reoMerpH-
YeCKHMH napametpaMu 3zanns. HopMupoBanHHe 3HaueHHA Ko3(duun-
@HTa eCTeCTBEHHOM OCBEILEHHOCTH €y 34BHCAT OT XapakTepa BHINOJHSe-
MbIX 3PHTEJbHEIX PaGOT B NMOMEMIEHHAX M CBETOKJAMMATHYECKMX 0cOOeH-
HOCTell MecTa pacnojoxenusi spauust m coctapasor ot 0,1 mo 3,6%
npu GoxoBoM ocseiieHnd, ot 0,5 go 109 npu Bepxnem OCBeHIEHHH *.

* Cm. Ta6a. 1 u 2 raasw CHull 11-4-79 «EcTecTBeHHOE M HCKYCCT-
BEHHOE OCBelIEHHE».
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3.2. BokoBoe ecTecTBEHHOE OCBeIUeHHe NPOEKTHPYIOT B MHOr03TaK-
HBIX TIPOM3BOACTBEHHBIX, OOIIECTBEHHBIX M JKHJBIX 3]aHHSX, OZHO3TAXK"
IibIX JKHJBHIX 3RaHHSAX, 2 TaKXKe B OJHO3TaXHHX OOIIECTBEHHHX M MpPO-
H3BOACTBEHHEIX 3[aHUSAX NPH OTHOWIEHHH I'MyOHHL NOMelteHH? K BHICOTE
OKOH HaJ YycJoBHONK paGouefl NMOBEPXHOCThbIO, HE NpeBHInaomem 8.

3.3. Bepxuee ecTecTBeHHOE OCBellehHe NPUMEHAIOT NMPEMMYIECTBEH-
HO B NPOM3BOJACTBEHHBIX OZHOITAXKHEIX MHOTOHPOJIETHHX 3JaHHAX (TPH
npoJdeta u GoJee) NPOMBLILJIEHHEIX M CeJbCKOXO3AHCTBEHHHIX NpexnpHs-
THH, a TakXe OJHOSTaXKHLIX OOIIECTBEHHBLIX 3JaHMAX OOJbHION IJIO-
wangm.

3.4. Heo6xoaumyio muomans cBETOBHIX NPOEMOB JJsl obecreueHus!
HopMupyemoro 3Hauenusi KEO opuentupoBouHo onpeneasioT no ¢op-
MyJam:

npu OOKOBOM OCBELLEHHH

S k
100 °o_ . ey Mo Rz Fon; (1
Sn To i
NIPH BEPXHEM OCBeLleHHH
100 S . a7 ko @
Su To r2 kg
rae Sg, S¢, Sn — MJON{aflb COOTBETCTBEHHO CBETOBHIX IIPOEMOB

OKOH, ¢oHapeft H noJa moMeIleHus, M2;

e y — HopMupoBaHHoe 3HaueHHe KEO npu GokoBom nan
BepXHeM ocBewenud, %;

o, Mg — CBETOBasA XapaKTePHUCTHKAa COOTBETCTBEHHO OKHA,
donaps;

r; — ko3dGuuHeHT, yunThBalowui nosbinenne KEO
npu GOKOBOM oOcBelleHuu Gjarogaps cBery, OT-
PaXKeHHOMY OT NOBepXHOCTeH NOMelleHHd W NOA-
CTHJIAIOUIEr0 CJOS 3eMJH, NpUJEramliero K 3aa-
"HHIO;

ry — kostounyent, yyuthisaomui nosniweHne KEO
npu BepXHeM ocBelleHMH OGaarofapsi CBeTY, OT-
paxeHHOMY OT NMOBepXHOCTell NMOMelleHHs;

k3 — ko3 dunueHT 3anaca;

kap — K03(dHUIKEHT, YUMTHIBAIOIIUA 3aTEHEHHE OKOH
NPOTHBOCTORIMKM 3J2aHAEM;

k¢ — KO3Q(UILMEHT, YIUTHIBAIOWKMA THI (oHApS;

To — OOMmHA KO3)PHUIUHEHT CBETONPONYCKaHMUS,

3.5, O6muit Q3 (PULEUEHT CBETONPONYCKAHHA BHIYHCAIOT no op-
Myae

To="T1 T2 T3 T4 Ts, (3)

rae T — Ko3p@uiuent CBEeTONPONYCKAHUS, 3aBHCSUIMA OT KOJMUECTBa
CJIOEB OCTEKJEHHS H COMPOTHBRJeHUs Tenjonepepaue Ro u onpe-
nensiembln mo tab6a. 28 raasm CHull 11-4-79 <EctectBennoe
U HCKYCCTBEHHQE OCBeIIeHHe»;

T — KO3 (HUIMEHT, YINTHIBAIOWUI NOTEpH CBETA B NEpemaerax cae-
CBETONpOEeMa,

T3— KO3(pduuyeHT, YUMTHIBAIOIIKA NOTEPH CBETAa B HECYUMX KOH-~
c'rpylxuuﬂx Ipy BepXHEM OCBelleHHH (npu GOKOBOM OCBelLleHUH
T3=1);

T4 — KO3 UIMEHT, YIUTHBAIOUNA NOTEPH CBET2 B COJNHLE3AMMT-
HBEIX YCTpPOHCTBaX;
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Ts — KO3 QULHEHT, YUHTHIBAIOIIHA TNOTEpH cBeTa B 3AIUMTHOR ceT
Ke, ycTaHaBJauBaemMoll mnoj ¢oHapAMY, NPHHHMAaeMHlli pas-
HeiM 0,9.
Kosbdauuentsr 1, Tz ¥ T3 onpenessaiores no tadn 28 u kospdu-
nueHT T4 — no Ttaba. 29 CHull I11-4-79.
3.6. HopmupoBauuoe anauesne KEO pas 3nanmii, pacnoJoxeHHEX
B IIl nosce ceerosoro kammatra CCCP, npupeseno B Taéa. 1 u 2
CHuell 11-4-79. Oaa saanuit I, 1I, IV u V noscoB cBeToBOro Xjaumara
ey onpepeasict no gopmy.ae

‘-’%{ ILIV,V =eLII mc, (4)

rae m — k03(UIMEHT CBETOBOTO KAUMAaTa;

¢ — k03¢ ¢HuIEeHT CONHEYHOCTH KJIMMATa.

3.7. 3navenns xoapouiuenTos m, ¢, ry, ry, Ry, ks, kax. Mo, e
onpeaeastorcs B coorBercrsnH ¢ raasoit CHull no npoektuposanuio
€CTECTBEHHOTO U UCKYCCTBEHHOTO OCBEIXEHHA.

3.8. llna yToyHeHHA MapaMeTPOB CBETOBLIX MPOEMOB H OINpejieJIeHHN
30H M Y4aCTKOB UOMEIleHHs, HMEIOUIUX HeJOCTaTOYHOE MO HOPMaM
€CTECTBEHHOE OCBElIEHHe, BHIMOJIHAETCH NPOBEPOMHbLI pacueT.

3.9. Ilpu nposepounom pacuere KEO B TOUKax XapaKTepHOro pas-
pe3a noMemenus onpefensiercs B cooTBercTBuH ¢ raasoil CHull 11-4-79:

npun GOKOBOM OCBellleHud no GopMyne

T
eSp=(esg+ea R)ny k° s (5)
3
NPH BepXHeM ocBellieHun no dopmye
T
Bp6=[83+5cp(f2kcb'—l)] k° 2 (6)
3

rne eg, ey — reomerpuueckuii KEO B pacyerHoit Touke COOTBeTCTBENHO
npu GOKOBOM ¥ BEDXHEM OCREIlCHHH, YUYHTHIBAIOWUHA nps-
Mol cBeT Heba;
q — xo3PdUNHEHT, YYMTHIBAIOIMIA HEPaBHOMEPHYI0 fAPKOCTh
obaaunoro ne6a MKO; .
R — xospduuneHT, YUHTHIBAIOUIHE, HePaBHOMEPHYIO HDPKOCTDb
NPOTHBOCTONIIErO 3/ aHHS;
£aq — reomerpudeckuii KEO B pacueTHoit TOuke mpu GOKOBOM
OCBELIEHHH, YUUTHIBAIOIIKIA CBET, OTPaXEHHBt OT NPOTH-
BOCTOAILINX 3JtaHmii;
8cp — Cpelnee 3Hauedue reomeTpuueckoro KEO mnpu Bepxuem
OCBelleHHUH.

3.10. KoanuectBO cJoEB OCTEKJeHHA BHIOupaeTcA MO CPegHeMYy 3Ha-
YeHHIO COHPOTMBJICHHA TenJjonepenaue Ro, KOTOpoe NOMKHO OuiTh He
MeHee JOMYCTHMHIX 3HaueHu#t R " onpeleleHHOro M3 ycijoBus obeche-
4eHHs TeNJAOBOro XOM(OPTa B NOMEHEHAAX N0 CAHHTAPHO-THMMEHWYSCKAM
YC/IOBHSIM, HO BO BCEX CJAYYasaX He MeHee TpeGyeMOro CONPOTHBIEHHS
Tenionepenave R)P cornacHo ykasampam Ta6n. 9 rnaps CHull 11-3-79
u n. 2.12 nacromunx Pexomenmanuit.

Ons oxon, mmeomux R, <<0,17 w2.°C/BT, npuuumaem OgHOCHOM-
HOoe ocTekJeHue, hpu R, ot 0,18 no 0,39 m2.°C/Br — aByxciofiHoe,
npu Ry or 0,4 no 0,52 m2-°C/Br — Tpexciofisoe. Jlag 3eHuTHHX do-

Hapei npu R, <0,15 m2-°C/BT npuHHMaeM ORHOCHOHOE OCTEKNelHe,
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npu Ry oT 0,16 go 0,34 m?.°C/Br — nsyxcnoitioe, npu R, or 0,35

a0 0,47 m2-°C/BtT — Tpexcioinoe.
B Ta6n. 5 npumefeHbl OPHEHTHPOBOYHHE CPejiHue 3HAUEHHS COMPO-

THBJICHUSI Tenjonepesade R, OKOH NpPH DPAJIUYHOM KOJHYECTHE CJAOER
OCTEKJIEHU ¥ PAa3HOA WWIHPHHe BO3AYIUHOH NpochoikH M B Tabn. 6 —

Ro CBEeTONPONYCKAWINEro 3aNoJHEeHHs 3eHHTHHX ¢oHaped.
Dosee TouHbe 3Hauenus R, onpegeasnorcs coraacuo m. 3,12

IIpumeuanne Vkasauna n. 3.10 He oTHOCATCA K CcBETONPO3pay-
HEIM ORP2)KJAEHMAM, TOJ XKOTOPHIMH YCTAHOBJEHHI HArpeBaTelbHbiE NPH-
Goprl, OPraH¥30BaHa TEIJIOBAsi 3allMTA BHYTPEHHEH NOBEPXHOCTH OCTEK-
JIeHUsI CTPYAIMH BO3ZYyXa uiu OoGOrpeB TOKOMPOBOAALUME TJICHKAMH,

Tabauna §

KoxugecTBO ClOeB TiapaRa BO3XYMBOIL Cpennue 3HadYeRmA
OCTeHJIeHnsn OPOCTHORKE, MM COHPOTHBJICHNS TewIo-
nepenave oKoH, m2-°C/Br

Onuu — 0,17+

12 0,31
15—20 0,32
pa 50 0,34

100 0,35
200 u Goaee 0,36

9+9 0,43
12+12 0,44
Tpn 15+15 0,45
100+ 100 050

Tab6auna 6

CpenHne sHave-

HUA CONPOTHUBIe~

By cBeTOOPONYCKAIOMEro Hohg:gg'rno HAA Temjotepe-

3aMOJHeHAR o c':'?smx e nade 3eHHTHLIX
thonapeit,

m2-°C/BT

0,14
0,34
0,43
0,3

0,43
0,15
0,33

0,14

JlucTOBOE CHJIMKATHOE CTEKJIO

CrexaonakeTh

Kynona H NaHeny H3 OpPraHuvYecKoro
CTeKsa

IpodmasHoe cTekJ0 IIBENIEPHOrO
ceueHHs

[MpoduarHoe cTekno Kopobuatord 2 0,34
cedeHns

IMpotdunuposanybie JHCTH M3 NOJH- 1 0,15
MEPHBIX MaTepuanon 2 0,31

- N Wk W=
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Puc. 3. T'paduru 1A onpeneseHnA KodpdumuenTa o6iyJeHHOCTH € IOBepxX-
HOCTH Tejla 4YeJoBeKAa HA NOBEPXHOCTh OKHA MM HarpepaTelibHOro mpuopa

3.11. TonycTuMoe CONPOTHBJEHHE Temionepelxaue OKH2Z Ro%, npu
NOJIOXKUTEJIbHEIX 3HAYERNAX Ty ;oy BHUYUCTAETCH 110 dopmyae
to—tg
Rort= ——— Ry, (N
t5—Tp s0m
rie Ry —cpefnee TepMuyeckoe CONPOTHBAEHWE Yy BHYTPeHHeH nomepx-
HOCTH OCTEKJICHHA.
Jonyctumble TemMmepaTypn! Ha BHYTPEHHMX INOBEPXHOCTAX OKOH
onpenensiorca mo dbopmyae
3,5
Topgonr =M4——— (8)
Py—ox
rae Qg_ o, — K03 @uuueHT 06/1yueHHOCTH C NOBEPXHOCTA Tesa 9eNoBeKa

Ha MOBEPXHOCTb OKHa, onpexenseMsli ¢ moMoumbio rpaduxa
Ha puc. 3, nan no gopm™myae

1 B C
P ox = - arcsin —————— +
T 2 (I/ 1—B? V 1+Bc
C B
+ aresin ———— ) , 9
Vitee  Viieic



rae B=—;— — OTHOUIEHHe IIMPHHB OKHA K PaCCTOSIHHIO A0 paboueir
30HB!;

4
C=—1—— — OTHOILEHHe BHLICOTH OKHAa K DacCTOfHHIO 10 paboueh
30HBI.

Jonyctumoe conpoTuBienye Temonepeiaye OKHa TNPH OTPHIATENb-
HBIX 3HAUEHHAX Ty noy NPUHMMAeETCs no Tabi. 3 Hacrosmux Pekomenaa-
H#A.

Hdns 3eHuTHHIX (oHapell RONMYCTHMOe CONpPOTHBJEHHE TemJjonepena-
ue onpegeaseTca no dgopmye

Rig= -—';”—_51— Rs, (10)
np TP
rae tnd: — TeMnepatypa B NojA(OHapHOM NPOCTPAHCTBE;
Tp — TeMnepaTypa TOUKM POChl BHYTPEHHEro BO31yXa;
Ry —cpenHee TepMHueCKOe COMPOTHBJIEHAE Y BHYTPEHHeH NoBepx-

HOCTH 3eHMTHOro (oHaps.

Temneparypy Bo3ayxXa B noAdoOHapHOM NpPOCTPAHCTBE CJELYeT ompe-
ReJifiTb, PYKOBOACTBYACh OTPAc/AeBBIMH HODMATHBHLIMH  JIOKYMEHTaMH
HJAH JaHHBIME HATYPHBIX uccaeRoBanuft. [Ipm OTCYTCTBHM 3THX AAHHHIX
TeMnepatypa B noa(OHapHOM NPOCTPAHCTBE onpejeisercs no dgopmyde

rie A{— reMnepaTypHBIl TPajHEHT Mo BHICOTE NoOMemleHus (AL mpo-
H3BOJACTB C TEXHOJNOTMYECKAMH  TENJOBBIACJNEHUAMH 10
23 Br/(m2.°C) npunumaercs ot 0,2 mo 0,5 °C/m);
H — Bricora nomemenns, M.
TeMmepaTypa TOYKH POCH BHYTPEHHEro BO3JyXa oOmpejensie~csi NO
Ta6J. 7 B 3aBHCUMOCTH OT OTHOCHTEJNbHON BJAaXHOCTH Qg, % H TeMm-
TiepaTypul B paGoueft 30He MOMeEILEHHs,

Tab6auna 7
TemmnepaTypa OTHOCHTEJbHAA BJIAXKHOCTH BHYTPeHHero soamyxa, %,
B pabGoueit npm Temumeparype, °C
B0HEe nepeme-
mennd, “C
30 40 50 60 70
16 — 2,4 5.6 8,2 10,5
17 —_ 33 6,5 9,2 11,5
18 0,2 42 74 10,2 12,5
19 1,1 5,1 8,4 iL1 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

OTHOCHTebHAsl BAAXHOCTb B MOMELIEHHH Qp, %, oONpenenseTcH
no Tabja. 8 B 3aBMCHMOCTM OT TEMIIEPaTypbl HAapPYXKHOTO BO3[yXa, BJa-
roBhiflesleHnil ¥ KpaTHOCTH Bo3gyXoobmeHa (fp =18°C).

BaaroebiieneHus B NOMEILEHAH ONpeAessiOTCH PacyeToM, a Takike
MO OTpac/eBbiM HOPMAaM WJM HAHHLIM HATYPHBIX HaGMIOReHwU.
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Tabauma 8

TemIoepaTrypa Hapy:KHOr0 Bo3ayxa, °C

é’(E I ,
2= Xapaxrep —10 , —20 ’ —25 —30 —40 I —50
EE BJIATOBLIAEeHIH KparHOCTh BoamyxooGmMena, 4/a
S = 1 2 I i 2 5 l 1 2 5§ , 1 2 b5 , 1 2 5 , i 2 5
0 |Baarosbigenenns 15 7,2 5,2 3,3 1,3 0,7
OTCYTCTBYIOT
1 |Hesnauuteabunte 221181161210 85|12 84|65(98165|46|79|46|26|7239]|2
2 28122118|204{14})98}18 |12 (7816 (1985914 |79]39]14 72| 3,3
5 [Maaue 48 131 |22 )40 |24 (14 |38 |22 |12 |36 )20 ]|98|34]18)|79](33 17 | 7,2
10 |3HaunTesmHBIE 80 |48 (28 {73140 |20 }70 |38 |18 |69 (36 |16 (67 [34 |14 ) 9933 |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 '100 98 | 38
JUNE RS A SN A, — I A l_ N
40 |Boabume 100 |100 | 67 {100 {100 | 59 (100 {100 | 67 {100 {100 | 55 (100 {100 53 ,100 100 | 51
50 100 |100 | 80 {100 {100 | 72 {100 {100 { 70 {100 [100 | 68 {100 {100 }IOO 100 64




KpaTHocTh BO3fyXo06MeHa B HOMEliEHHH oNpejesieTcs NO [JaBe
CHuIT no npoeKTHPOBaHMIO OTONJIEHHS, BEHTHJALUMH M KOHAMIHMOHMPO-

BaHusl BO3AyXa.
3.12. Cpeanee 3naueHHe CONPOTHBJCHUHA TelOoNepexaye OKOH ofIpe-

Jeasercsi no dopuyne

Ro=Rs+2 Rpn +3 R+Ry, (12)
rae Rs, Ry — cCpelHHe 3HAYEHHS CONPOTHBJEHNS TeNJIOOTAAYH COOT-
BeTCTBEHHO y BHYTpeHHell ¥ HapyXHON NOBEPXHOCTH
OCTEKJICHHA;
R an —cpeldee TepMHUeCKoe COMPOTHBJGHHe BO3AYIIHOR NpO-
CJIORKH;

R —cpenHee TEPMHUECKOE CONPOTUBJIECHHE CJOSI OCTEKJACHUA.

Cpennee 3HavyeHue CONPOTHBJEHUS TENJOOTAAYM Yy BHyTPeHHell mo-
BepXHOCTH OCTEKJEHUS onpeienserca no Gopmy.e

1
ax+ Qs
Te @y — cpefluit xoadduumesT TEMIOOTAAYH KOHBEKIMed, onmpeaease-
MBIl IO dopMynam:

Ry = (13)

AJISt OKoH Gyx=1,68 (f5—ta)’ ¢ } (14)
RS 3eHHTHHIX QoHapedl ax=2,2 (£ _1p)'hs ;

Oy — CPelHHMA KO3(Q(HUHMEHT TEMIOOTAAYH H3JydyeHHeM, omnpeJese-
Mut no ¢opmyae

5[( 27341y )4 ( 2734 1s )4]
= _ 100 100
T ty—vs )

(15)

Cpensice TepMuuyeckoe CONpPOTUBJCHUE BO3AYINHOA NPOCHOAKU Haxo-
Autcs no dopmyJae

EB.II _____._.__l—___ , (16)

=K s ¢
Cyn+@yyn

rae Gg, — CPeXHHE KO3DPHIHMEHT TelJOOTAAaYH KOHBEKHuel B BO3NyuWI-
HoOll mpoctolike, onpenenneMulit no dhopmyiam:

- h—ty
ISt OKoH ap - =0,48 (—;l—l) ;
B.II. o (17)
XJf 3eHATHRIX oHdpedk -E;“n =0,65 (-ﬁ,":ﬁ) ,
an

rke 4, f; — cpeXnMe TeMNEPATYPH Ha NIOBEDXHOCTHAX OCTEKJEHHH B BO3-
ILyWHOR npocJaohke, °C;
hg.n — WHPHHA BO3AYUIHOR NPOCTOHKH, M;
Qg 7 — CpenHuii Ko3pUUMEHT TENJIOOTAAYH H3IYUEHHEM B BO3-
RYWIHOW NpOCJaOfiKe, onpeReasieMulii no dopmyse
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973+4, W [ 213+% W
— W00 ) 7\ 100
Ogn = — . (18)
tl—-tz
TepMuyecKoe CONPOTHBJIEHHe cJOH OCTEKJEHHS Haxoxurcs no dop-
myne

8

> (19)

E:
rae 6 — TommvHa crekaa, MM;
A=08 Br/(M:°C) — xosdpdunuent TENJIONPOBOZHOCTH CTEXAA.
Cpentiee conpoTHBJIeHHEe TEMJIOOTAAYM Y BHYTDeHHed IOBEPXHOCTH
corsacio raase CHull I1-3-79% <CrpoutesbHasi TensOTEXHHKa» MPUHH-
MaloT paBHBIM: Ry=0,043 m2.°C/Br.

3.13. Cpeanne TeMnepaTypni Ha NOBepXHOCTAX TPEXCJHOMHOrO OCTEK
JeHHsl OKOH ONpeAesloT N0 (popMysaM:

— fa—ty — )
Tp=ts — ——— a;

o

- tp—in

ti=ty — ———(Rs+R));

t _— = =
ty=Ily — —— (Rp+R(+Risun);
— _ _ (20)
ty=ty — _._.—(RJH'R_;'{'E},BH +R2);

fi=ty — ——"—(Ry+R,+Ris.a+Re+R2s1n);

Ty=Ip— _———.(EB'}‘E‘FEIB.H +E2+§ZB.H +R—3)

- Guﬁ - g
I_ Bl — -._-\_\ »
? ’Gan]; :I %

% )
N AANRARAN \\\\\\\\\\\\\\\\\\\ A1 1333 AN NN
4?; Rz R,
Pnc. 4, Cxema Tenjonepena- Pue. 5. CxeMa NPOHAKAHMA HECIA-
Y@ 9epes Tpexc/IOiROe OKHO majmerc IOTOKA M HapyViKHOrQ
po3gyxa B pafouyio 30HY noMenie-
HEA
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JlAs OXHOCAONHOrO OKHA NPHHMMAaKT R:=R3=Ripn=Rgsn =0, a
aas gByxcaoiHoro — R3=Rzzn =0 (puc. 4).
3.14. KomdoprHocTs TemiioBoRt 0oGcTaHOBKH B paGouein (oGciyxu-

BaeMoil) 30He noOMelieHHA 3aBHCHT OT CKOPOCTH JIBMXKEHHSl BO3JyXa.
Pacuernas ckopocts cTpyn Bo3ayxa Up, ofycinoBiennas neficTBHeM

HHCAAJAOLUIero NOTOKAa M MHOHAbTpalued BO3LyXa u©epe3 OKHa, He
JOJKHA TpeBHINATL HOPMATHBHHIX 3HauenwuA Uy, InpuBeJeHHBIX B
Taba. 1 u 2.

3.15. MakcuMasbHOe 3HAYEHHE CKOPOCTH CTPYH BO3QyXa, 00ycaos-
JleHHOe JeficTBHEM cBOGOXHON KOHBeKIMHM (puC. D), pacCYHTHIBaeTCs HO

dopmye
¥
3 ) . (21)

rie 4o — CPeHAs NO IJVIOWAAM CKOPOCTh B HAauyadbHOM CEUEHHH CTPYH;
bo — WHPUHA CTPYH B HAYAJLHOM CEYEHHH.

CpenHsAg mo ANMOLAAM CKOPOCTH B HAYAJNbHOM CEYeHHH CTPYH HaxXo-
aurca no gopmyne

uy=0,061 (ts—1g)”? H'": | (22)
rae H — BeIcOTa OKHA.

ufr;" =3,33 Ug (

IllupuHa cTPpy" B HauaJbHOM CeuyeHHH omnpelelisercs No ¢opmyJe
bo=0,071(t5—t )" H' . (23)

PacuetHasi ckopocTb, yYHTHBaIOMasA MHOUIBTPALMIO BO3AYXa uepes
OKHa, paBHa:

up=culr , (24)

rae ¢ — Kos(dunuenT, 3aBucAmuE OT BO3NYXONPOHHIAEGMOCTH OKOH,
onpeneasemuii no gopmyJe

c=37/B" . (25)

3.16, Tax kak KoahhuUUeHT CBETONPONYCKAHHS T; 3aBUCHT OT CO-
NPOTUBJEHHA Temjaonepenaue R,', OKOHYaTeJbHH BHOGOP KOJHYECTBa
C/IOEB OCTeKJEHHS M IJOLLaJAH CBETONPO3pPayHLIX OrpayKAeHHA onpege-
JfeTcs METOAOM NOCJeXOBaTeNbHHIX NPHOJIHIKeHUH.

B kagecTBe nepBoro npuGaHKeHus NPHHAMAaeM KOJHYECTBO CJOEB
OCTEKJIEHHSI M CONPOTHBJEHHe Temjonepenave coraacHo m. 3.10.

Onpegensiem o6muii Ko3(PHUUMEHT CBETOMPONYCKAHUS 3aNOJHEHHS
no dopmyae (3).

HaxonuM pasmepn cseToBOro mnpoema mno ¢opmynae (1) u Bhimos-
Hsaem nposepouHniit pacuer KEO B coorBercteuu co CHnll 11-4-79.

Jasa noayueHHHX pa3MePOB CBETOBOTO HpoeMa oOmpefedsieM Ko3t-
¢GuuMenT @, . ¢ noMompbio rpaduka (cM. puc.-3) mau mo Qopmyae
9.

BriuncasieM jpomyckaemyio TeMnepaTypy Ha BHYTpPeHHeil noBepXxHo-
cTM OKHa mno Qopmyne (8), M Tyy,y HMEET NOJOXKHTEJbHHE 3Ha-
YeHHs, HIH No Tabi. 5, ec/l 3HAYEHUE Ty po; OTPHIATEbLHOE.

Haxonum nomyctumoe compoTuB/eHue Temjonepenaye oxHa mo ¢op-
myae (7).
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Cornacho ykasanmsM n. 3.12, BouucasieM cpeXHee 3naueHHe CONpO-
THBJIEHHA TEmJjomepefade OkHa R’y ¥ cpaBHHBaeM IMOJydeHHOe 3Haye-
Hue R’q ¢ npunstaM Ro2 .

Bhiuncasem 1, no dopmyae (20) u cpaBHMBaeM C Ty ., .

Haxomum pacueTHOoe 3HaueHHe CKOPOCTH HHCNAZAOMEro IOTOKA
Boanyxa Up BGansu oxHa mo dopmyse (24) H cpaBHMBaeM HOJYYeHHOe
3iayeHne ¢ Hopmupyemo#i BesnuuHoft Uy .

Ecsm nocsie nmepBoro npuGiuKeHUs YAOBACTBOPAIOTCA BCE TPH YCJIO-
Busi: R'o >R, v's >Tppop ¥ Up <Uy, nprusiTaZ niomans OkHa W
KOJHUYECTBO CJIOEB OCTEKJEHHS NO3BOJASAIOT €O34aTh TpeGyeMbifi MUKpO-
KJIAMaT Ha paouux Mectax, B cayuae, xorxa ykasanueie Bhillle YCJOBUA
TEeIVIOBOTO KOMGOPTa He BHIFNJHAIOTCA, HEOGXOAUMO YBEJWUYHTL KOJMYe-
CTBO CJIOEB OCTEKJeHusi W BHEINOJHHTb PacyeT CHOBA,

317. Jas Bwbopa HanBojee PallMOHAJbHOM KOHCTPYKLUMYM OKHA HJH
toHapf, MU3TOTOBJAAEMOTO 1O THMOBHIM PEUNICHHAM WJIH HHAMBAAYANbHEIM
npoekTaM, HeoGXOAMMO TMPOBECTH TeMIOTeXHHYECKHE pacueTh! MO onpe-
JleJICHUI0 TEMIEPaTypPHHIX TNOJeH, NPHBENEHHOTO CONPOTHBJCHHS TEIIO-
nepejfaue, TEIIONOTEPb € YYeTOM (HJALTPalluu BO3AYXa.

3.18. Tlpu pacueTe cBeTONpPO3payHbIX KOHCTPYKIHA HeoGXOAMMO y4du-
TBIBATb, YTO OHM HUMEIOT YYACTKH € Pa3jHYHLIMHM TENJO3ALIHTHEIMH Kaue-
CTBAMH: CPEAHEH 30HBI OCTEKJ/EHWS, B KOTODON TeMnepaTypHHH nepenapg
B BO3AYWHOM NpPOCJOHKE MEXJY NOBEPXHOCTAMHM OCTEKJNEHHA He H3Me-
HAETCS; KPAeBLIX 30H OCTEKJEHHH — Y4YaCTKOB HX NPUMBIKAHUA K Hepe-
TJeTaM; NEePervIeTOB M YYacTKOB HX NPHMBIKAHMS K HAPYXHRIM CTeHaM.

C ueibio mpepoTspalileHusi o6pasoBaHHS Ha OCTEKJAEHHH H mepe-
JeTax HHel W HaJexu W BBISIBJEHHS YJacTKOB KOHCTPYKIHMM TeMmepa-
TYPIBLIX NoJefi Mo JOKaJbHHIM XapakTepHCTHKaM TemjlooOMmeHa.

KoHeTpykuust okHa cuuMTaeTcsi BHIODAHHOW DBPaBHJBHO, €C/IH TeM-
nepaTyps! Ha BHYTpeHHel TOBEDXHOCTH OCTEKJEHMS M mepenyeta GyRyT
soitie 0° C. KoHcTpykuusi 3eHuTHOro ¢oHaps BuiGpana NPaBHJbHO, €CJH
TeMIepaTypsl Ha BHYTPEHHMX MNOBEPXHOCTAX cpefHell 30HH OCTEKJeHHSA
B 3MMHee BpeMA OyAyT BbIie TOYKH POCH, a B KPaeBHX 30HaX U Ha
nepemjerax — suime 0°C.

3.19. JlokanbHble 3HayeHHs TemInepaTyphl Ha Pa3inYHBIX TOBEPX-
HOCTAX OCTeKJeHHs cpelZHel 3oHu (puc. 6) onpepeasiioTca no Gopmy-
Jam:

4
[ 4

tg

Puc. 6. K pacuery Iokain-

HEIX 3BavYeHMt TeMnepaTyphl

Ha Pa3snMIHLIX TOBEPXHOCTAX
OCTeKRJIeHUuR
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b=ty — ————— (Re+R));

ta—t 26
ty=ty — ——"— R f—— (Ro+Ri+Ryy 1) (26)
(4]

|
T=ts =~ —(Re+ZR+I Ry ),
o

rae R, — JoKa/bHble 3HAYEHHS CONPOTHBJIEGHUS TeIJONepefaye KOHCT-
pykuuu B cevennu X (cum. puc. 4), onpenenseMule no GopmyJe
R0=RB +Z Rg_n+z R+RH (27)

JlokambHEe 3HaueHHst TepMHYecKHX conpoTtusieHuii R u Ry, pas-
HHle MX CPe/HMM BeJHUMHaM, onpefensiorcsa no gopmyaam (13) u (19).
JloxaJsbHoe SHaueHHe TEPMUUYECKOro CONpPOTHBJIEHHS BO3AYLIHOMA mpo-
CJIOKH CNefyeT PaccMaTPHBaTh KaK CyMMY IBYX TEPMHYECKHX CONpO-

THUBJICHU/ NOrpaHUYHbIX CJI0eB R;.n u Ry (cm. puc. 6) u onpenensnts
no gopmyne
t—t,
Rpg =— —— . (28)
am_n (tl_tm) +a25.n (tm‘—tz) +a':.rl (tl‘—'tz)

rae afy ; — JMOKaJbHEA KO3b(UUUEHT KOHBEKTMBHOM TeMAOOTAZYH Y

TEIJION NOBEPXHOCTH OCTEKJEHNS Npoclofiku fi, ompenese-
MBI no Qopmyie

af p =15 (l—tm) %3 /0, (29)

rae a‘j,a.n — JIOKaMbHHH KO3(PUIHEHT TENVIOOTAAYH Y XOJOLHOH NOBEpX-

HOCTH OCTEKJIeHUsl NpOC/oRKH [y, onpepeasiembis mo dop-
Myie

afyn =15 (tm—13) 08 | (Ho—x)01 , (30)

rae a;',{n — JIOKaAbHbIf KO3(QUIMEHT TenJoOTAAuM H3JYyyeHHeM, ompe-
JensieMult o ¢opmyne (18);
t;m, — TeMnepaTypa B fApe BO3JAYIIHOA NPOCJOKH, onpeaenseMas
no dopmyae

tm=t—(ti—t2) [0.83—-0,6( X )] (31
H OK
3.20. Ilpu onpeneneHun TeMNepaTYPHHX NoJed B CPefHed 30He
OCTEK/eHHS CJAeAYeT NPUMEHATb CJIERAYIOIYI0 CXeMy pacueTa, OCHOBaH-
HYIO Ha MeTOofie NOCJef0BAaTeJbHBIX NPHOMMKEeHHU:
no ¢opmyse (19) onpenensior TepMHUECKHe CONPOTHBJEHHH OTAEJb
HEIX CJIOEB OCTEKJEeHHS;
no raase CHnll I1-3-79 * «CrpouTenbRasi TenJOTeXHHKA» NPHHH-
MalOT B KadecTBe MepBOro npuGAMmeHus cpeanue 3Havenus Rs , Ry
# Rax . TTo dopmyne (12) Haxomar cpenHee sHaueHue Ry ;
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ONpPefeARIOT CPeAHHME 3HAUEHWS TeMNepaTyp Ha Ppa3aIMYHHX 10-
BEPXHOCTAX OCTek/aeHHsi no ¢opmyaam (20);

CPEIHIOI 30HY OCTEKJAEeHHA pa3buBaloT NO BHICOTE OKHA Ha PAN
ceuenudt x), X1, ..., ¥p ¥ no dopmyse (31) onpexesssioT ANA HHX TeM-
nepaTypel B siipe BO3AYWHOH NPOCTONKH;

OTNIPENENAIOT JIOKaMbHEe KO3GDOHUKEHTH TEIVIOOTAAYH KOHBEKuHei
u nanyuerHem no dopmyaam (18), (29), (30);

;tg)xomu' JIOKaJIbHble TepMuueckue conpotuBienuss Rpn uo dopwmy-
ae (19);

no gopmyre (13) onpemensioT TepMHUECKOE COMPOTHBJEHHE Yy BHYT-
peHHeRl MOBEPXHOCTH OCTeKJICHNUS;

no ¢opmyne (27) onpenensiorT JOKaJbHble 3HAYEHHS CONPOTHUBJACHHSA
Tenjonepenave;

no d¢opmynam (26) HaXoAAT HOBHE YTOYHeHHLIE 3HA4YeHHA TeMIle-
paTyp Ha pasJHYHBIX NMOBEPXHOCTAX OCTEKJNEHHA;

NOBTOPSIOT pacyeT M YTOUHSIOT fm, Ra n Rsnm RO Tex mop, noxa
B IBYX NOCJeAHHX npuGJaMKEHHAX 5T 3HaueHHs OGYAYyT OTJIHYATHCH OAHO
ot aovroro He Goaee ueM Ha 10%.

3.21, Temneparypunle noisi nepemsieTOB, KPaeBhIX 30H OCTEKJEHHS
YY4CTKOB NPUMLIKAHUA MNEPeIVIeTOB K HADYXHBHIM cTeHaM OKOH H ¢oHa-
peit pekoMeunyercs paccuutuats na DBM, noansysice <Pykosogcreom
no ucnosnbaoBaHuio IBM ¢ cucremoit komana M-20 nporpaMMb! pacweta
JIBYXMEpHBIX CTallHOHAPHHIX MoJed OTPaXKAAIOUWHX KOHCTDVKIHUA 3aaHHil
(8 c6.: Crpoureasuas rtensorexumxka. M., HUUC®, 1976). Tlepenoc
Temaa B BO3AYWIHOA npociofike PEeKOMEHAYeTCH PACCMATPHBATh TaK XKe,
KaK ¥ B TBepAHX TeJaX. Ilpu 9TOM 3KBHBANEHTHBIA KOIDbHIUEHT TemIo-
TIPOBOAHOCTH HAXOAHTCS M3 BLIpaXKeHus

Aok =8/Rpm -

3.22. Cpennee npuBefeHHOE CONMPOTHBJIEHHE TeJonepenaye CBETO-
TPO3paYHKIX OrpaxkjeHuit onpenensercd no dopmyne

F

R,‘_f" = Fep Fuo Fneo ' (32)
R RY® R Jep
rae RSP — cpeaHee conpoTHBJEHHE TemIONepesade cPeRHEN 30HH
RY¥P  — cpennee compoTuBieHHe TelONepefaye KPaeBHX 30H;
RJ®P — cpenHee conpoTHBJEHHE TEIJIONEpesave mepenJeTa;
F  —nnomans KOHCTPYKUMH, ONpeAeaseMas no popmyne
F=F¢p +Fyp +Frep . (33)

Cpexnee conportuBjexde Tenjonepeiade cpenleir 30HH OKOH Haxo-
autest no dopmyae (19). Cpexnee conpoTHBJEHHE TemJionepefaye Kpae-
BbIX 30H M nNepenJeTa KOHCTPYKUHHA OKOH ONpeje/sieTcH M3 BhIpaXeHHii:

R =Ll g (34)

fn——‘l';p

'ngep =_._t“___l_"_.__ Re, (35)
tn—’t;l ep
rae TP , 75°P —cpenune TemmepaTypH COOTBETCTBEHHO Ha BHYTpeH-

HWX NOBEpPXHOCTHX KPaeBbiX 30H W mepenJera.
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[pu onpeleneHdH 72‘;}’ " ‘l?l’,’ep 3eHUTHHX (oHaped B gopmysax
(34) n (35) BMecTo TemmepaTypu fg CAELYET NOACTABHTh TEMIEPaTy-
py ftud .

3.23. Motepn Tenna uepes CBETONPO3PAYHBE KOHCTPYKIHMH Paccui-
ThIBaOTCA 1O opmyne

Q=Qo+Qa, (36)

rae Qo — OcHOBlUble mMOTepH TemJaa, 0GYCJOBJEHbE Pa3HOCTHIO TeMre-
paTyp Hapy»KHOTO H BHYTDeHHEro BO3AyXa;

Qn ~— AONoJHuTeJbHble TEMNIONOTepH Ha HAarpeBaHHue HaPYyXKHOIo

BO3/1yXa, NOCTYNalollero B NoMelielye 3a cueT MHPHUILTPAE-
MY Yepe3 KOHCTPYKIUH.

3.24. OcnoBHbIE NOTEpH TeIJa uepe3 OKHA PaCCYUTHIBAIOTCH MO
dopmye

Qo = (ta—tu), (37)

RGP

roe F — niomanb okHa uaH poHaps.

3.25. llonosHuTeNbHBlE TOTEPH TEMJa Ha HarpeBaHHe HaPYKIOro
BO3[yXa, NOCTynaioulero npH HHPHILTPALMM dYepe3 CBETONpO3pauusle
orpaxjeHusi, cielyeT onpelejATh no ¢dopmyJe

Q1=0,28 GoF (ts—tn), (38)

rie Go — KOJMYECTBO BO3MYXa, Kr, mpoxoxdumero 3a 1 4 gepes 1 m2
oW axn okHa uau donaps.

3.26. KoanuectBo Boaayxa G,, MOCTYmalolero B TOMelleHHe, He
HOJIMHO NpeBHIIATh HOPMATHMBHHIX BeJMUMH, YKa3aHHMX B Taba 4,
onpeaeasiercs no opmyae

Go=jAp, (39)

rae | — KospduuueHT BO3nyXonponumaeMocTH, Kr/(m?-q-ITa);
A p — pa3HoCTb JAaBJeHHA BO3JAyXa y HapyXKHOH ¥ BHYTpeHHed mno-
BEePXHOCTeH HApYXHBIX OrpaxXAaiolMX KOHCTPYKUMA 3pauuii,
IMa.
3.27. Kosdpduunent BO3nYyXONpPOHHLaeMOCTH onpejesaseTcda no ¢op-
myJe

i=B/Ap (40)

rae B — xoaddunuent, onpeaensiemmii mo mnpua. 10 x raase CHull
11-3-79* «Crpoutenbhas TenynotexHuka» (tabxa. 9).

3.28. Pasnocth AaBJjeHHl BO3XyXa MEeXAY HapyXXHOA H BHyTpeHHel
MOBEPXHOCTAMH OTpaX{[AAIOWHUX KOHCTPYKLMA ONpeAeNAIOT AJs NepBOro
3TaXa 3JaHUA C HaBETPEHHOM CTOPOHH! ¥ BHIYHCAAIOT no ¢opmyne

A p=54 L(yu—y») +029 y5 02, (41)

rie L - pBicOoTa 31aHuf, M;
Yu V8 — o6'beMHBIE BeCa COOTBETCTBEHHO HAPYXKHOTO M BHYTpEH-
Hero BO3AYXa, Kr/M3, ompesenseMbie mo gopmyae
353
273+t !

B(H)

¥
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U -—CKOPOCTb BeTpa 3a fHBapb, PaBHasd MaKCHMaJbHOA W3
CPeAHHX cKopocTeli mo pyM6aM, NOBTOPSEMOCTb KOTO-
Eux cocraBaser 169% u Gosee, onpeaensieMas No riaBe

Hull 2.01.01-82 «CTpoutenbHasi KJIMMATOJNOTHS M Teo-

dusnkas.

Ta6auna 9
3HaveHHe Ko3pdu-
uuenra B samonHe-

KoamuecTso HR CBETOBHIX IIpO-
yonoTHeHEmx | ©€MOB C leDeBAHHbI-
3anonHeHHe CBETOBOrO OpoeMa IIPATBOPOB MH nepemeramMm C
3aI0IHeHNAST YILIOTHEHHEM 1pO-
KjIaaxKaM B3 IeHo-
nosmyperaHa,
m2.9-Ta’s fxr
OnuHapHoe MM ABOHHOE OCTeKJe- 1 1,2
HHe B CNapeHHBIX nepemnJjerax
JBofiHoe ocTekJeHHe B pasfesibHBIX 1 1,35
nepemjierax 2 1,75
TpofiHoe ocTek/eHHe B OAHHAPHOM U 1 1,4
CNapeHHOM mepeIJeTax 2 2
3 2,6

IMTpumevanusa: . 3uauenve xosduuuenta B 3anonHeHu#t cie-
TOBBIX MPOEMOB C METANJMYECKMMM NepelvieTaMu cJelyeT IPHHHMaTbh C

Koapdunnenrom 1,1.
2, 3navenne xosdpduunenta B GaJKOHHHX ABepeft cielyeT NPHUHH-

MaTh ¢ xo3bhduunentom 0,8.
3. 3naueHue xo3d¢ulineHTa B 3anoJHeHu#l NPOEMOB CBETOA3PalH-
oHHHX [1-06pasunix ¢oHapeit Ge3 ynJAOTHEHHs NMPUTBOPOB CJEAYeT MpH-

HuUMaTh ¢ Kospouuuentom 0,1.
4. 3naueHne Kospduuuenta B 3anonHeHuit oxoH 6e3 OTKPHIBaIO-

IMXCSt CTBOPOK (6e3 MPUTBOPOB, C YINIOTHEHHBIMH (hajbllamu) chaepyer
2
npuHuMaTth paBHbiM 4,6 m2-u-Tla /s /kr (HE32BUCHMO OT KOJIHYECTBA H
MaTepuaJa NepenJeToB H BHAOB OCTEKJEHHS), 3eHUTHHIX ¢oHapefi (c
2
YIJIOTHEHHKIMH COMpPAXEHUAMM sieMeHTOB) — 2,3 m2-u-[la /s [xr.

4. PACYET CBETONPO3PAYHbBIX KOHCTPYKUHH
NPH YCTAHOBKE NMOJA HUMH HATPEBATEJIbHbIX NMTPHBOPOB

4.1. HarpeBaTeabHuie npu6opul NOX OKHaMH CJeAyeT YCTaHaBAHBATh
B TeX cJydasix, Koraa B paGouet uau 0GCAYKHBaeMOH 30He NOMEIEHHS
CKOPOCTb HHCNAAAIOMIero NMOTOKA IpeBbilIaeT AONYCTHMBlE 3HAYEHUS WM
cpefHAs TeMnepaTypa Ha BHYTPeHHell NMOBEPXHOCTH OCTEKJeHUs GoJblue
0° C, HO MeHbllle RONYCTHMBIX 3HAYEHHA Ty jop -

4.2, BuiGop BmAa HarpeBaTeJqbHHIX NMPHGOPOB, a TakkKe MapaMeTpoB

TEIVIOHOCHTEJII H TeMNepaTypPH Ha NMOBEPXHOCTH NMPHGOPOB cJefyeT NpoO-
H3BOAHTL B cooTBercTBMH ¢ raaBofi CHull mo npoexTHposaHuio oton-

JIeHHS, BEHTHASLHA H KOHAHLHOHHPOBAHUS.

4.3. Pacuer OKOH NpX YCTaHOBKE NOX HHMH HArpeBaTeJbHHX TMpPH-
6opoB NpoM3BOAAT B TAKOM e MOCJAeNOBaTeJbHOCTH, KaK M 6e3 narpe-
BaTeJIbHHX nNpuGopos.
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4.4. KonuuecTBO C/10eB OCTEKJEHHS OKOH NPH YCTaHOBKe HarpeBa-
TeJAbHHX npuGopoB NpHHMMAaeTCH B 3aBHCHMOCTH OT TpebyeMoro 3Haye-
HHA COMPOTHBJEHHA TemJonepenaye, onpeaensemoro no m. 3.10.

4.5. [Ipu ycraHoBKe MoA OKHaMH HarpeBaTeJbHLIX NPUOOPOB Hucna-
Ralomuii KOHBEKTUBHBIE NMOTOK MOXaBAfAETCA BOCXOAsfLIeH Temiod cTpyeht
BO3XYXa OT HarpesaTe/si, a AONyCTUMas TeMmnepaTypa Ha BHyTpeHHe#
NMOBEPXHOCTH OCTeKJeHHS onpelenaserca no dopmyJe

3,5 Qo
Togon =14— + —F— (232-1,31,), (42)
Py—ox $q—mp
rae o — TemMnepaTypa IOBEpXHOCTH HarpeBaTeJbHOro npubopa;
Pq—np — KO3 (®HIHEHT 06JYYEeHHOCTH MeXAY MOBEPXHOCTHIO Tea

YeJIOBEKAa H NOBEPXHOCTBIO HarpeBaTesbHOro npubopa.

4.6. Pacuer OKOH NpH YCTPOHCTBE NOA HHMH HArpeBaTeJbHBLIX TNPH-
6opoB BKJIOY2eT BHIGOP MOLIHOCTH NPUGOPOB, ONpPEAE]eHHe MeCTa BCTpe-
44 Temsofi BOCXOAfINEH M XOJIONHOM HUcChajalomelr CTpy# Bo3nyxa,
onpejefneHye cpefHell TeMmepaTypel Ha BHYTpeHHell NMOBEPXHOCTH OCTEK-
JieHHs] B 30He AEHCTBMS TENJOH CTPYM M CPeAHedl TeMnepaTypsl Ha OCH
TelJsIolt CTPYH, OfIpeliejieHHe TeNJONOTEPh M OTONUTENAbHOro 3(dexra,
MOKa3LIBAIOIIEr0 YBeJHUCHUE TenJAOoNnoTeph Npy NpHMeHeHWu HarpeBa-
TeJIbHEIX NpHGOpOB.

4.7. Ko/luuecTBO KOHBEKTHBHOrO TeNja, BHIAEISEMOr0 HarpeBatedlb
HEM TpuGopoM Qp, MOMKHO OHITH HE MeHee KOJIMYeCTBAa TEIJa, Tepsie-
MOTO OKHOM NYT€M KOHBEKIHM ng T, e. QH>Q§R

KosyuecTBO KOHBEKTHBHOTO TeIVIa, OTA2BaeMOro HarpeBaTes]bHbIM
npubopoM, onpejensiercss no dopmyae

Q% =an (t o—ts) Fu,

rae ay=1,68 (to——tg)'/‘ ~— cpexHuil KoahUIHEHT TenJ00TAAYH HaATpe-
BaTeJbHOTO NprGopa KOHBeKIHeH;
Fy — nJomans HarpesarteqsHoro nputopa.

KoHBexTHBHBIE TEMJIONOTEPH Yepe3 OKHa ONpefeasiloTcA no dopmyJe
:)‘R =ax(fp—71s)F,

rae ax=1,68 (t,——ta)'/’ — CPeHHH KO03QOHULUHEHT TEeMIOOTNAYH OKHA
KOUBeKUyedH.

4.8. Ecau npy NPHMEHEHHH HarpeBaTeJbHOTO NpuGOpa BHINOJHAETCA
ycaoBue 0. 4.7 HacTosltnx Pekomengauni, Heo6X0AUMO BBIYHCIHTD KO3()-
QuiuenTal OGAYYEHHOCTH Qg o M Qg g M BHIOAHHTL TeNJIOTeX-
Hi{4ecKMil pacueT /s ONpeleseHHs CpeiHeHd TemNepaTyphl 1ia BHYTPeH-
Hell MOBEPXHOCTH OKHA B 30He NeHCTBUH Tenyiod rpaBUTALMOHHON CTPYH.

Pacuer crneayer NpOU3BOAMTL B TaKOH TOCAEAOBATENbHOCTH:

HAXOJAMM SKBHBAJCHTHHIE AuameTp dy 1717 BHOpaHHOrO RarpeBa-
1ebHOro npubopa no taba. 10.

olipejie/iieM MeCTO BCTPeUM TEIVION M XOJOAHOH cTpy#l no ¢opmy.ae

L 1,2 1,25
x,“'=0,2 dg( . ) ( 9 ) " s

ts—1s 08

By

10
rae n==8 (T) ; O =fto—tn; O=ty—1p

9
20815 2



Taoaunma 10

Bup HarpeBaTeJbHOro Ipuéopa Bﬁgagﬁf Xa‘;;s“'f,‘,’g’,? L
MeTp d,

Luauugp do Huamerp

Ilaockas niaacTuHa ¢ OJHOCTOPOHHHM BhI- liw Hanna

neAeHHeM Temjia

Tlnockas 1acTHHAa ¢ ABYCTOPOHHHM BHI- 2l/n >

neJieHaeM TenJa

[TpsamMoyrosbHas npuama 2(a+b)/n Bricora,
LIHPHHA

3HaueHue TyompeleseTcH NO dopMyne (20);
BeiyuciseM uucho Ipacroda Gry:

ZPB (to—ts)d?s
)

Gl'o:

rae § — Koo PHUMEHT JHHEHHOTO paCIIAPEeHHs;
g — ycKopeHHe cBOGOAHOroO najgeHus;
v — KHHeMaTHYeCKasi BA3KOCTb BO3JyXa;

onpezxensiem cpennee uucao Hyccenbra:
Nuo =0,33 Gro» (x%73—027)%1 |
)-‘— XBT
rae = N
B da
HaxoamMm cpexHuit KoO3(Q(QHUMEHT TeIUIOOTAAa4YM  rpaBMTalHOHHOMR
cTpyn no dopmyae
—_— ﬁuo A
a =
K dg
CpeAHHul TeMNepaTypPHHI Hamop (t,,,_n)cpnbmuc.nﬁem no gopwmyJie

0.64 ¢ 1,49+ [ & \r _
(tm'—‘fﬂ)cp = x._B + x_B \ P ) (x

; (43)

—~1);
ompejessieM CPeJHIOI0 TeMNepaTypy Ha OCH TPaBUTALlHOHHON CTPYH
no opmyae
tm= (tm—ts)ep +75;
onpexeiseM BHOBb TeMIepaTypy Ha BHYTDeHHeHl MOBEPXHOCTH OKHA

B 30He JeficTBUA IpaBUTALHOHHOH CTPYH:

— tm—t
Va=tm— ————
ag Ro

1 —_ — -
rjae R'o =Ry — (Rn'— gy ) L Ap=0-+Cg;

as
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LJA JajapHeHinux pacueToB NpPHHHMaeM CpeAHIOI0 TeMnepaTypy BHYT-
peuueﬁ NOBEPXHOCTH OCTEKJIEHHA
oo ot .
B= 9 ’
Jdajee pacyeT INOBTOPsieM, NOACTABJAAA BMECTO Ty 3HaueHHe ’I?”B;
B pe3yJabTaTe TPETbero HpHGJIH)KEHHﬂ noayvyaeM HUBOE€ 3HadeHHe
TeMNepaTyphl Ha BHyTpeHHell NOBEPXHOCTH OCTEKJEHHS

”
rer T’B+TB
T, =
2

s OKOHYaTeJbHOro BhIGOpa Tz B 30He AeACTBUS TelJOf rpaBu-
TalHOHHOX CTPYH HEOOGXOAMMO BHINOJAHATE 3—D5 npubaukeHud, npH
3TOM TeMmepatypa Ts B NOCJeLHeM HPHOJHMEHHUH NOJKHA OTJHYATHCH
oT npepbiayileir He Goaee yem Ha 0,01 °C.

4.9. aa BHIsABAeHMsl OTONHTeNbHOro 3((eKTa HarpeBaTesbHBHIX NPH-
Qr+Qx
OR

HeJNTb NOJHbE (KOHBEKTHBHBIE W JIYYHCThIE) TeIJIONOTepH NPH JeHCTBHH
xonoxHo#t Qx u Tenaok Qr cTPyl M CONOCTaBUTH MX C TEIVIONOTEPAMH
okHa Ge3 ycTpoficTBa HarpeBaTeabHOro mpHbopa no ¢opmyJaam:

60opoB, NOJYUEHHOr0 H3 BhHIpa)eHnsi Dy= HeoGXoRUMO ompe-

Qox =as(ts—7s) Fox ;
Qx=(l_n(fa-—‘lfn) Fx,

rae ag =87 B/ (M2:°C) — cpeanuii Koa(p(HIHEHT TEMIOOTHAUH;
Fg — nnomane Hucnajgawollero moToxa,

Qr=C;:(fm-—Ta)cp Fer +a_;(ta—'l7”n) Fer ,

rie ax — KoapduuueHT Tena00TAaYH KOHBEKUHeH, onpeAeiasieMbii Mo
_  Gopmyne (43);
a; — KoaduUHenT TeNJOOTAAYH H3JYUeHHEeM, ONpeledseMbli To

dopmyJe
5[( 273+14 )4_( 273+ 1a )4]
. 100 100

X = - ’
tB—Ta

TAe Tp— CPeXHA® TEeMNepaTypa Ha BHYTPeHHell NOBEPXHOCTH OCTeKJe-
HHA B 30He JeHCTBHS TemJo#i CTPyH, ONpelenseMmas no ¢op-

myne (20);

Fep — muomans teniofl crpyw.

4.10. TensoTexHHYecKHi pacueT OKOH NPH YCTPOHCTBe MOJ HHMH Ha-
rpeBaTeNibHHX NpPuGOPOB DPEKOMEHAYETCA BHINOJHATb C nomourbio DBM.
4.11. Ilporpamma SWBOND no asaroputrmy (cm. nnm, 4.7—4.9) wme-
TOAOM NOCJeAOBaTe/bHBIX NPHGAUMKEHHA OCYILECTBISAET pPacyeT TelIoTeX-
HUYECKHX XapaxTEepPHCTHK OKOH NpH YCTaHOBKe IOJ HHMH HarpesaTellb-
HulX npu6opos. ITporpamma cocrout M3 Tpex monyJei. OcHOBHas mpo-
rpaMma OCYIUECTBJASET BBOJ WCXOAHHX AaHHHIX ¥ BHI30B NOANPOrpaMMHE
SWBOHD. IMoanporpamma SWBOHD wmeTonom nocieRoBaTeNbHHX NpH-
GauxkeHuil peaiu3yeT BHIUMC/IEHHE H NeUaTb TENJOTEXHHUECKHX Xapak-
TepucTHK. BenomoratenpHas mopnporpamma SWZAG ocywecTsiaser ne-
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yaTh 3arosioBka TaGaunwl, IlporpaMma HamucaHa Ha anrOpHTMHUYECKOM
savike POPTPAH-IV. BBoA HCXOXHBIX A@HHBIX OCYLIECTBJSIETCH C Nep-
tdoxapr. O6beM onepaTHBHOA NaMATH AJA NPOrpaMMH cocCTaBJaseT 29 Ku-
Jn06anT.
4.12. Heo6xonuMble AJA pacyeTa HCXOJAHHIE KaHHble BBOJAATCA B
TAaKOH MOCJeN0BATENbHOCTH:
1. Hepemennsle N 1, N 2, N 3, N 4, N 5 sBogaTtca ¢ ogHoit mep-
¢doxapthl no dbopmary J5:
| — xoaunuecTBO 3HaveHu# 3(p(PeKTHBHLIX AUAMETPOB HarpeBaTelb-
HBIX NpuOOpOB;
N 2 — KonnuecTBO 3HaveHWit TeMmepaTyp, NpPHHHMaeMbiX IJafA Ha-
rpeBaTeJibHOr0 npubOpa;
N 3 — KonnuecTBO 3HauY€HHA BLICOTHI OKOH;
N 4 — xonnyectso 3HaueHH#l TeMnepaTyp BO3AYXa BHYTPH NOMe-

ULeHHS;
N 5 — konnuectBo mnepdokapT, ¢ KaxkAOA M3 KOTOPHX BBOLMTCA
napa BeJUYHMH — CONPOTHBJIEHHE TEIJjonepenaye OKOHHOroO

npoeMa u TeMIEpaTypa HapyXHOro Bo3ayxa *.

Onucannble Huxe (B mn. 2—6) ofAHOMepHLie MACCHBL! MCXOIHOM HH-
dopmauuu Beoasrca no ¢opmaty F 10.0, Ha xaxnoii nepdokapre mep-
¢dopupyloTCS N0 BOCEMb YHCEJI.

2. DPR — 3nauenus 5pHEKTHBHEX AUAMETPOB HArpeBaTebHRIX MPH-
6opoB. KosmuecTBO 3/eMeHTOB MaccuBa paBHo N 1.

3. FN — 3nauenusi nJjomajeil narpesartesbHbix npuGopos, m2. Koan-
4ecTBO 3JIEMEHTOB MaccHBa paBHo N 1.

4. TPR — 3nHaveHHs TeMmepaTyp HarpeBateabHoro npubopa, °C. Ko-
JHYECTBO 3JeMeHTOB MaccuBa paBHo N 2. [Haunnifi wnaGop 3HaueHui
TeMmepaTyp OXMH ¥ TOT e JAJfl KaXKAOro u3 NPHHUMaeMHX B pacyer
HarpeBaTeJbHBIX NPHGOPOB.

5. HOKHO — 3naueHusi BHICOTH OKOH, M. KoJiHuecTBO 3JeMeNTOB
MmaccuBa pasho N 3.

6. TB — 3Hauennsi TeMNnepaTyp BO3Ayxa BHYTPH nomemenns, °C. Ko-
JHYECTBO 3JIeMEHTOB MaccuBa paBHo N 4,

7. ALB — 3nauenne ko3(¢HUMEHTa TENJIOOTAaYM BHYTPEHHErO BO3-
ayxa, Br/(m2.°C);

ALUCH — 3HaveHne Ko3d(uuueHTa TEMJOOTAAYH H3NYYEHHEM BO3-
aywHo#i mpocJaofiku, Br/(m2-°C);

ALAM — 3navenne KoaQ(HUMEHTA TEIWIOOTAAYK M3JAYuEHHEM BO3-
ayuwnofi npochaoiiku, Br/(m2-°C);

ALAM — 3navenne xo3(duIMeHTa TenJIONPOBOAHOCTH BO3AYXa,
Br/(M2:°C). DTu Tpu BeJHYMHLI BBOXATCA ¢ OAHOM mepdoxapThl mo dop-
marty F 10.0.

8. RO — 3Hauende CONPOTHBJEHHS TeImIONepesaye OKOHHOrO Mpoema,
m2.-°C/BT;

TH — 3HaueHHe TeMNepaTypH HapyxkHoro Boaayxa, °C.

O6e BeJHYHHH BBOAATCA ¢ OjHOR mepdokapta no dopmary F 10.0.

4.13. Tleyats MCXOZHHIX A@HHEIX CONPOBOXJIAETCH KOMMEHTapueM M
yKa3aHHeM Pa3MepHOCTH MCXOIHHIX BeJuuHH B cucteme CHU.

4.14. C mnoMompio nporpaMMb GblIM PAacCUMTaHRl OKHAa ¢ ORHO-,
IBYX- H TPeXCJNOAHLIM OCTeKJeHHeM C YCTAHOBKOA NOA HHMH Harpesa-
TeJbLHHIX NpHOOPOB. DBHIM paccMOTpPeRH 3MaHHA, PACNOJIOXKEHHHeE B

* 3Hauenuss nepeMeHHblx /R (Homep xauasna BBoja c nepdokapr)
n /W (HoMep KaHa/a BHBOJA Ha nmed4aTh) 3afalOTCs ONEPaTOPAMHM NpH-
cBoeHusl (cTpoku 3 u 4 mporpaMmmm). IR=5, /W=6 paa 3BM M-4030;
IR=1, IW=3 nna 3BM cepun ES.
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Pme. 7. OnpeneneHne pacxoma Ro- Puc. 8. Onpeneinendme pacxoma RONO-

HOJEHATENLHOr0 TENJa B 3eHNTHOM  HUTEJLHOrO TeIJla B 3EHATHOM (oHape

Jonape ¢ OXHOCHORHHIM CBeTONPO- C JBYCJONHHIM CBETONPONYCKAIOMIAM
NYCKADNAM 3aNoJHeHHeM 3anoNHeHAeM

PA3JMIHEIX KANMATHYCCKUX 30HAX C PACYETHLIMH TEMNepaTypaMu Hapyx-
Horo Bo3ayxa muHyc 15, 20, 30 u 40°C.

BbicoTH CBeTOBBIX npoeMoB Mmedsaucs ot 0,6 a0 4,8 M. [as sul-
fIBJIEHUS ONTHMAJbHOrO BapHaHTa NPUMEHEHHS HarpeBaTeJbHLIX npuGo-
pPoOB B pacHeTe HCNOJb3OBaHBl TPH BHAA HarpeBaTejbHHX npuGopoB, oT-
JHYaOMUXcs reoMerpHueckuMu napamerpaMu (d u F ). Temnepartypwu
Ha NOBEPXHOCTH HarpeBaTeJbHHIX NPHOOPOB GEHIIM TPHHATH PaBHBIMYU
95, 110, 130 u 150° C.

PesynbTathl pacyeta npusefeHb! B npud. 4.

4.15. B zenuTHbIX ¢oHapAx anm obGorpeBa noAGOHAPHOrO MPOCTPaH-
CTBA C UeMbI0 YCTPAHEHWS KOHACHCATA M TafAHMA CHEra peKOMeHRyerTcs
npuMeHATs TPyGuaTHe HarpeBaTesd, pacnojiaraeMble BJOJIb HHXKHEro
nepumeTpa ¢oHaps. B srom cayuae TemmepaTypa Ha BHYTpenuel no-
BEPXHOCTH OCTeKJeHHA GyaeT BHIIe TOYKH POCHI.

4.16. Heo6xonuMoe KOJHYECTBO AOMOJHHTEJLHOrO Temja AJf ycTpa-
Henust oGpa3oBaHufl KOHAEHCAaTa C BHYTPeHHeH NOBEPXHOCTH 3eHUTHOrO
¢donaps onpegeasior no popmyae

Quor =9zon Fo» (44)

TAE Guon — YAC/BHHIA PACXOX NOMOAHATENLHOrO Tenjia Ha 1 M2 nopepx-

HOCTH CBETOMPONYCKAIOWIEro 3anoJiHeH s, onpefensieMuiii no
rpadukaM, npuBefeHHHIM Ha puc. 7 ¥ 8;
F¢ — maomans cBetoBoro npoeMa oHaps, M2,

4.17. Tpe6yeMyi0 NOBepXHOCTb W JHaMeTP TPYGUATHIX Harpesarte-
Jefl HaXOAAT Mo (opMyJaMm:
Sp = ———Jmon ; (45)
(an+a.) (to'—t;@ )

S
dy=——"—, (46)
!
Tle @y, @y — CPEAHHe 3HAYEHHA KOIQHUHEHTOB TENJA00TAAYH COOT-

BETCTBEHHO KOHBeKIHeHl H U3JIyyeHHeM;

t'nd) — TeMnepaTypa BO3AyXa B NOAQOHAPHOM NpPOCTPAHCTBe C
YYETOM JONMOJHHTENLHOro oGorpesa, onpeaesseMasg NO
dopmyae:
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tl’m =tg+At (L—2)+033 ¥ 9non °*

rae { — ofIas AJuHa HarpeBaTeJAbHBIX NpuGOPOB.
Koatddunuent TennooTaaun usiyyeHdHem onpegesiercss no gopmyse

5[( 273+1o )4_( 273+, )4]
= _ 100 100

=

(47)

to—"t B

4.18, Ilpumepn! TemJIOTEXHHYECKOTo pacyeTa 3eHWTHOro ¢oHaps NpH-
BejeHbl B npuJ. O

5. PACUET CBETONPO3PAYHBIX KOHCTPYKUHA
fPH TENJIOBON 3AWNTE BHYTPEHHER
NMOBEPXHOCTH OCTEKJIEHHS CTPYSIMH BO31YXA

6.1. DddekTuBHBIM cnocobom GopbOH ¢ HUCMAZAIIUMH XOJOXHBIMH
TOKaMH BO3AyXa y OKOH M BhIMajieHHeM KOHXEeHcaTa Ha BHYTPEHHHX NO-
BEPXHOCTAX OCTEKJeHHsl ABJAIOTCA CTPyH Bo3ayxa. Ilpu mopaue Bospyxa
M3 TJIOCKO! IleJu BROJb BHYTPEHHEH NOBEPXHOCTH OKHa (MOJyorpaHH-
yeHHasl CTPYSl) MOXKHO NOAJEPKHBATh 3apaHee 3ajaHHBie TeMnepaTyphl
Ha NMOBEPXHOCTH OCTEKJIEHHA.

5.2. ins GopbObl ¢ XOJOZHWIMH TOKaMH BO3AYXa Y OKOH GOJbLIOfH
BbICOTH! (Gonee 3 M) opraHuayeTcs NOJyorpaHHYeHHasi H30TepMHYECKas
(ts=£o) cTpys, HanpaB/eHHasi HaBCTpeUy HHCMARaloOMEMy NOTOKY BO3-
ayxa (puc. 9).

Y BHyTpeHHe#l noBepXHOCTH OCTekJeHus obpasyiorcs Tpu obaacra:

Pme. 9. Cxema
ABIKeHud BO3XY-
Xa Y OKHAa TIipH
B3auMOJeiicTBRE

HUCIARAIOINEro

MOTOKA ¥ BOCXO-
nAmelt mnoJryorpa-
HAYEeHHO! CTPYH

~—

H
peda olnacmy
O\,

[TJ ]

%’%
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HHCNajawulero KOHBEKTHBHOTO MOTOKAa, NPOTSIXKEHHOCTb KOTOPOro
paBHa H——xo.n, rie X, — ToYKa OTPWIBA HHCHIALAIOLIEr0 KOHBEKTHB-

HOT'0 NOTOKa OT OCTEKJICHHA;

TEUEHHS ToayorpaHuueHHoHd TypOynentHoli cTpyHd. Ilporsxennocts
3TOf cTpyM crenyer cumraTh of x=0 A0 x==Xx,., A€ X,, — TOUKa

OTPHIBA CTPYH OT OCTEKJEHHSN;
BHXpeBas NPOTSKERHOCTb X, —X,, B MecTe BCTpeuH X, KOH-

BEKTHBHOTO MOTOKA H MOJYOrpaHHYEHHOH cTpyH oGpasyercs HOBaf CTPYH,
0Cb KOTOPO#i B 3aBHCHMOCTH OT KOJMYECTBA, IBHIKEHHA H TemIoCoAep-
XaHHA CTPYR HO/MKHA GLITL HanmpasjeHA NEPNEHANKYJNAPHO HJM NOX He-
KOTODBIM YIJIOM BBEPX K OCTEKJCHHIO,

5.3. TennoTexuuueckuil pacuer OKOH NpH 3amute pabouedi uaAn 06-
CAYXKHBAEMONR 30HH MOMENIEHHSI OT NPOHHKAHUS XOJOAHBLIX TOKOB BO3AY-
Xa COCTOHT B oONpejefieHHH ONTHMAaJbHHX 3HadeHult ckopoctu Uy u
mupunst by B HavaabHoM ceveHuu (¥=0) cTpyw, MecTa BCTpeum CTpy#
Xp M Temonorepb, PacueT BejeTcs B TaKoR NOC/JAeA0BaTeNbHOCTH:

BHIGHpPAIOT PACYETHYIO TEMIepaTypy HapyXHOro BO3AyXa B COOTBeT-
cteuna ¢ raaBofi CHull no crpomrenbHoft KammaTosornu u reodusmke
M8 KaHHOTO PaliOHa CTPOUTENLCTRA;

onpefeJsiOT CONPOTHBJAEHHE Temonepefave no dopmyae (12) wnn
no tabsa. 5 B o6JacTH HHCTAZAIOLLEr0 KOHBEKTHBHOIO NOTOKA;

HaXOMAT TEMNepaTYpHHA Hanop MeXAy BO3ZYXOM BHYTDH IOMe-
IIEHHs ¥ TeMnepaTypoil Ha BHYTpeHHefl MOBEPXHOCTH OCTeKJeHHS B 006Ja-
CTH HHCNAZaiOLIEro KOHBEKTHBHOTO MOTOKa Mo hopmyJe

tp—1e=Ra(ts—In) IRo; (48)

ONpeAe/AIOT MECTO BCTPEUH NOJYOrpaHHUEHHOH CTPYH ¢ HHCRAAAIo-
IIMM KOHBEKTHBHEIM NOTOKOM No Gopmyne

x5=1,2 (ta—1p) " [ (141,67 (tz—1a) " H) 2 —11; (49)
ONpeAeasioT ONTHMaJbHOe 3HaueHHe CKOPOCTH Mo dopMye
Uo=0,155 (ta—1a)"s a2 b0 , (50)

npeABapuTeNbHO BHOpAB IIHPHHY ILIEJaH CONJa;
onpenenam'r MeCcTO orphma CprH OT OCTEKJIeHHA NOo li)OpM)’Jle
Xo.c =27 Ul bo/ (ta—1s)"* ; (51)

HaxoMAT cpelHuA Ko3(QHIHEHT KOHBEKTHBHON TeNJIOOTAAYM B 30HE
aeficTBus ctpyyd mo dopmydae

o =172 (ugho)®® x5 [0,12 (%, /00)"® +11; (52)
HaxoAAT K03(pGdHIUUEHT TENJIOOTAAYN H3JydeHneM
5 r( ts +273 )4 [ Tn +273 )4]
Ga fa—1n l 100 ( 100 (53)

onpefeAsiOT CPeRHHi TeMmepaTypHWA Hamop B ofsacTH noJayorpa-
HHYEHHORA CTpYH

R_c (tn :tll)
(ty —Tg e =———— (54)
RD"—RB "'RC
rae Re=1/(a%:+aa); (55)
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ONpeAeasioT TENJONOTEPH B 30HE AEHACTBHH  MOJAYOTPaHHUEHHONH
cTpyn -
Qe=(ac® +aa) (f» —18 )c X0.c S, (56)

rae S — WHpHHA OKHa;
HAXOAMAT KOOPAHHATY OTPBIBA KOHBEKTHBHOH CTPYH OT CTekJa
Xox =b8uob/(tn —18 ) (57)
onpeleNsioT CPeXHHA TeMIepPaTypHHil Hanmop B BHXPeBOA o06jaacTu
(ts —t8 Yn.o = ({8 —18)/24+ (ts —1b )c/2;

OnMpefeasiioT cpeiHHe KO3((HUHEHTH! TelI0OTXAYH KOHBEKHHed B
BHXpeBofi o6jacTy mo dopmyaam:

X, =09(fe—1n))s (1o bo) 13 [14+27,8(ucb )83 ];  (58)
X =322t —va ) (2007 [140,013 (4o 80)~%7);  (59)
HaxoauM Tensonorepu B BUXpeBOfi oGaacTH
Qoo =[(a) , +ax) (¥s —xo.c)+ (Eﬁ_K +@aa) (¥o.x—

—x8) ] (te—1B ) S; (60)

onpeAeasaloT TENJONOTEPH B 30HE JAeHCTBHA HHCMAaZAOUIEr0 KOHBEK-
THBHOr'O NOTOKa

Q= (ax+aa) (tg—rp) (Hoy —%or )S: (61)

rae ;K=l,68 (ts —1n )i —cpeanuft  ko3pdHOHEHT TemJOOTAAYH;
Hox — BHICOTa OKHA;
ofiuye TemJOMoTEpH OKHA PAaBHBI:

Q=Qc+Qs.0 +Qx-

5.4. IIpumep TennoOTeXHHYECKOTO pacueTa OKHa NpH 3aumuTe paGouefi
30HK OT NPOHHKAHUA HUCMAJAIOMEro NOTOKA NpHBEAeH B mpui. 5.

5.5. C noMompbio HeH3oTepMHUecKOH (ropsiuefi) moJyorpaHHUEHHOMH
CTPYH MOXHO GOPOTbCH He TOJbKO ¢ HHUCNAAAIOMHMH KOHBEKTHBHHIMH
TIOTOKaM¥ Y OKOH, HO M He JONycKaTb BhINajeHHs KOHJeHCaTa Ha BHYT-
peHHeld NOBEPXHOCTH OCTeKJAeHUs (Ts >>Tp) WJH MOBLICHTL TeMNepaTypy

ee BHIUE Ty rop -

5.6. TlpuMeHeHne HeH3OTEPMHUYECKMX MOJAYOrpaHMYEHHHX CTPYH Zaer
BO3MOXKHOCTb YMEHbIIATb KOJHYECTBO CJOCB OCTEKJEHHS A0 MHHHUMAaJbHO
HeoOxonyuMofl BeJiMauHB (OZHOTO C/I0S1) M OLHOBPEMEHHO pelUHTb BONPOC
OTOIJICHHS U BEHTWISIIAU NOMelleHus. TeNJoBHE NOTepH Yepe3 OKHA NPH
OpraHH3aluu CTPYAHOA 3alluThl BO3PACTalOT, H BONPOC O NpPHUMEHEHHH
TAKOTO HH}KEHEPHOr0 MEpONpHATHS OKOHYATEJNbHO MOMKEeT OBITb pelleH
focsle TeXHHKO-9KOHOMUYECKHX PacyeTOB Pa3jMYHEIX BAPHAHTOB H HX CO-
TIOCTaBJICHHS NO NpPUBEAEHHIM 3aTPaTaM.

5.7. Jns toro uyroGel MOXHO 6HJIO MOBHILATL TEMNepaTypy Ao
HYXKHOl BeNHUYHHB! B J10GOH TOYKe OcTeKJeHHsl, HeOGXOAHUMO CAYTb KOH-
BEKTHBHYIO CTPYIO ¢ HAWMEHbLIMMH IHEPreTHYECKAMH 3aTpaTaMu (B 3TOM
cllygae BcTpeda CTPYH KOJIKHA COCTOSATBSS HA PACCTOMHHU X=X =Hoyx) U
JAafbille NOBHILIATh TeMnepaTypy f[o B HauaJbHOM CEUEHHM CTPYH A0 TeX
nop, noka ts Gyner paBHa Tp MMM T, pon

5.8. I'lpu GopsGe c BrimageHMeM KOHIAEHCATa Ha BHYTpeHHell nopepx-
HOCTH OCTCKJICHHMA pacyeT BeJeTCR B Takofl nocjenoBaTe/NbHOCTH:
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BBIGHPAIOT TeMNepaTypy Hapy»KHOTO BO3AYXa B COOTBETCTBHM C IJa-
Boft CHuII no ctpouTenbHOR KAMMATONOTHH M reo(U3HKe;

onpegensioT no Taba. 8 B 3aBHCHMOCTH OT fy, BJAAroBBIAGACHUA H
KPAaTHOCTH BO3AyX006MeHa OTHOCHTEJIbHYIO BJaXXHOCTb BHYTPH mOMe-
HleHus; N

HAXOAAT NO Tabs. 7 B 32aBUCHMOCTH OT OTHOCHTENBHOH B/aXHOCTH
¢g /I TEMIPATYDH g TEMNeEpaTypPy TOUKH POCH Tp;
" BHIOHpPAlOT WMPHHY lenH comia bgm onpesesasioT  ONTHMAJbHYIO
CKOPOCTb B HaYaJbHOM CEYEHHH CTPYH No (opMyJe

o =0153(t;—tp)"s H" [bo" (62)

ONpeNeNsiioT MecTO OTPLHIBa CTPYH OT CTeHKH no dopmyre (51);
HaXOAAT MeTOAOM NOC/IeJOBATE/bHEIX NPHO/MKEHHHA DA3HOCTb TeM-
uepatyp ({m—tg) MCKAY TeMNepa1ypoii Ha OCH CTPYH Ha PacCTOSAHHH

Xo.c ¥ TeMneparypohi ty=1p 1o Hopmyae

(fM'-TB ) (ln+l.56(tm_1;8)‘/s (%o )bo—O.I3 —
Ty—ty

2 R+Rpxu+Rn
rae @, — Ko3pdHUHeHT TEeNN00TAAYH H3/yUYECHHEM, onpeaeasieMbl 11D
tdopmyse (53)
BLIYHCJSIOT TeMnepaTyp, £, B HauaJbHOM CEUeHHH CTPYH

to=1,+028(tm—ty ) X1 [bJ (64)

RaXOAAT cpefHHe KO3hOHUHEeHTH KOHBEKTUBHOA TEIVIOOTAAYH TO
dopmynam (52) u (57);

OMpefeNsioT CPeAHMI TeMnepaTypHblii Hanop (fm—ts Jep :
(tm—tg)ep=T.2(to—1q Vb [ x5 (65)
ONpeResiOT TemJIONOTepH yepes OKHO
Q= [(a."c'i'&-n) (Em—tglep xoc +
+(ag, +an) (rg—xy. ) (g—p)]S. (66)
5.9. Ilpumep TensoTeXHHYECKOro pacuera OKHA npu Gopbbe ¢ Bhina:

JleHHeM KOHAEHCaTa Ha BHYTPeHHell NOBEPXHOCTH OCTEKJEHHS NpHUBedeH
B npun. 6.

6. PACYET 3BYKOH3O0JIAU NN OKOH

6.1. TpebyeMast cpeaHfisl 3BYKOM3OJAUMSA OKOH XKHJALIX H obmecT-
° ™
BeHHHIX 3fanuft onpenensercs no dpopmyne R{p =L, —L ., +AL,

rie Lmap -—cpexuuii ypoBeHb 3BYKa CHapyXKH 3JaHHS;
Lpon  — nonycTHMbI ypoBeHb 3ByKa B NOMELIGHHH, NPHHHMae-
MBIt B COOTBeTCTBHM ¢ Tabu. 11;
AL — nonpaBKa K 3HayeHHIO TpeGyemofi cpexnell 3BYKOH30Jsi-

IMHA OKOH, NPHHHUMAETCA B COOTBETCTBHH C II. 6.2.

308i-6 37



Ta6auuya 11

HonycTamsl i
OBeRb
HasparRme nMoMereRmii gﬂyka B
IIOMedIeHn
nBA
Manath GOMBHALL M CaHATOPHEB, ONEPAUHOHHEE GOJbLHHUL, 25
JKuible kOMHATBI KBapTHp, XWJbie TIOMEIIEHHS JOMOB 30

OTAbIXa ¥ MaHCHOHATOB, CnaJbHbi€ MNMOMeEUICHHS B XJeT-
CKHX JONIKOJbHBIX yUpeXKACHHAX H WIKOJaX-HHTEpHaTax

KaGuneTn! Bpauet 6OAbHMI, CAHATOPHEB, MNOJHUKJIMHHK, 35
3pHTeNbHBIE 3aJIBl, KOHUEPTHHE 3a/Ihl, HOMEPa TOCTHHHILL,
KHJIhe KOMHATH B OGLIEKHUTHAX

Knaccusle mowerneHus, yvueGHnle KaGuHETH, ayIUTOPHH 40
WIKOJ M APYrHX y4eOHHIX 3aBefeHHH, KOH(epeHI-3a/bl,
uMTaJbHbIE 3aJbl, 3PHTEJbHHE 3a/ibi TEaTPOB, KaAyGoB,
KHHOTEaTpoOB, 3a/H cyAeGHBIX 3acefaHHfi UM COBeIlaHUA

PaGouue noMelHeHH ynpaBJjaeHuii, paGoure NOMeEIUEHUS 50
KOHCTPYKTOPCKHX, NPOEKTHBIX OPraHH3alif H HayYHO-
HCCe0BATEbCKUX HHCTHTYTOB

3aJsm1 Kade, pecTopaHOB, CTONOBLIX, ¢dofie TeaTPpoB H KH- bb
HOTEaTpPOB

6.2, Nonpaska x 3HayeHHio TpeGyeMoll cpeRHell 3BYKOUIOJSMHA OKOH
A L 3aBHCHT OT OTHOWIEHHS IJIOIAAH OCTeKJeHHS K MOBEPXHOCTH CTEHb!
R TPUHHMAET CJAEAYIOULHe 3HaueHus, AB, NPH OCTeKJeHMH:

100% — A L=0;

80% —AL=—1;
50% — A L=-—3,;
30% —A L=—35.

6.3, Cpenuss 3BYKOH3OJIANHS OKHA C OJHOCJONHLIM [IYXHM OCTEKJe-
HUeM ompejensieTcA no gopmyne Rgp =10,5 g h+19,3,
rae h — TOJIIIMHA CTEKJa, MM.

CpesHsisi 3ByKOM30JAHA OKHA C ABYXCJOHHBIM TJIYXHM OCTEKJACHHEM
onpeneasercd no gopmyne R§;=Rgp +ARep ,

rae Rgp — cpefHsis 3BYKOH30Js-
O ORHOCJOHHOTO
orpaxJeHuss ¢ Mac-
cOfl Ha eJHHHIY mO-
- BEDXHOCTH,  paBHOH
- Mmacce ABOHHOrO oOr-
paX/JeHHus;
- A Rep — [ONOJHMUTENbHAS Be-
JHYHHA 3BYKOH30J1-
A MK 32 CYET BOIXYI-
40 50 100 200 300 HOft ApoCAOHKY, omnpe-
WupuHE Bpsdyunas npocnodr, IeasieMasi o rpadu-
Ky (puc. 10).
Puc. 10. T'paduk nas onpeneneHns B rta6a. 12 npuBenens cpex-
ROUOJIRMTENLHOA BeIHIMAR ARy ppe 3HaueHusi  3BYKOM3OASLHMH

3BYKOM3OJIANUE 34 CYeT BO3AVIIHON  OKOH Pa3JHUUHOR KOHCTPYKIHH.
[POCHOHKK

2

I3
N

Jononwumeniad Sfpouzanaugs, 65

RN B oy @
8
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Tabauna 12

Toammuua ,',r:”‘,‘;,’;‘f,‘:o Cpennas aBy-
Tnn oxHa CTeKoJI, gmﬁ‘ém“‘m KOM30JIARMA *,
MM MEKIY CTeK- nB
JIaMHA, MM
OnuHapHoe OcTekJieHne 23 - 23—25
4—5 — 26—28
JlBoitHoe OCTEKJEHHE B OHH- 2—3 15—20 23—25
HapHOM Nepennere 4—5 15—20 26—28
6—8 15—20 24—30
JlBoilHoe ocTekJeHHe B cna- 2-—-3 30—50 27—30
pellHHIX nepemJieTax 4—5 30—50 30—33
6—8 30—50 30—35
JBoitnoe ocTexkJieHHe B pas- 23 100—150 35~—40
IleNbHBIX TiepenyeTax 200—250 39-—42
4—5H 100—150 36—42
200—250 40—44
6—8 100--150 36=4]
200—250 3944

* 3aBHCHT OT KauecTBa YIJIOTHEHHS NPHTBOPOB.

7. TEXHHKO-9KOHOMHYECKAS OILEHKA
3O®EKTUBHOCTY NPUMEHEHUS CBETONPO3PAYHBIX
KOHCTPYKL A

7.1. OneHKy TeXHHKO-9KOHOMHYECKO# sddeKkTUBHOCTH cBeTONpO3pay-
HbIX OrpamAaloOIHUX KOHCTPYKUMEA CJAEAYeT NPOUIBOAMTbL NO NPHBEAEHHLIM
3aTpaTaM C y4eTOM obecreueHusl TeIJIOBOro, CBETOBOFO, BO3AYIIHOTO
komdopTa pabounx uam obcayxupaembix 30H nomemenuir. Tlpu Texun-
KO-3KOHOMHUYECKON OlleHKe CBETONPO3PauHbIX KOHCTPYKIHA AOJMKHH YAO-
BJAETBOPAThCA TpeGoBanus nm. 2.17—2.30.

7.2, OCHOBHBLIM KpHTepHeM 3KOHOMHYecKOfl 3(heKTHBHOCTH SBJAWOT-
¢l MMHUMAJIbHblE NpHBeJeHHKe 3aTpaThl.

7.3. IlpuBeneHHble 3aTpPaThl BHIYUCAAIOTCA MO GopMyJae

M=E.K+3, (67)

rae K — xKannuTaabHble 3aTpaThl;

3 — sKCIJyaTalUOHHBIE 3aTPATH;

E, — nopMaTuBHblll KoathdumedT 3ddekTHBHOCTH, paBHbif 0,12,

7.4. Pacuer TexHuko-sKonoMuueckofi adpexkTusHOCTH ¢oHapeit cie-
LyeT BHINOJHATL B TOOTBETCTBHH C YKa3anufAMH «PyKOBOACTBA NO MpH-
MEHEHHI0 NPAMOYTOJbHEIX CBETOAIPALMOHHHX H 3eHATHHX ¢ouapeli B
NPOH3BOACTBEHHbIX 3xanusix»> (M., Crpofinanar, 1981).

7.5. Pacuer 3skoHoMHuueckoli 3pHheKTHBHOCTH OKOH mpu obecrmevueHHH
HOPMMpPYEMOfi OCBEIEHHOCTH eCTECTBEeHHLIM CBETOM CJIENyeT NPOU3BOIHUTH
603 yyeTa TEXHMKO-DKOHOMMYECKHX NOKa3saTeNedl HapyXHLIX CTeH, a pas-
Mepbl CBETOBBIX NPOEMOB M KOJHUYECTBO CJAOEB OCTEKJIEHHS CJeyeT ompe-
AeJATh corylacHO pasi. 3 Hactoaumux Pexomenpanuil. Texnuxko-aKoHOMH-
YeCKHe XaPaKTEPHCTHKU OKOH JKHJLIX 3Aanuil ApuBeieHbl B npma. 7.
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7.6. PacueT TeXHHKO-5KOHOMHYECKOHX 3(deKTHBHOCTH OKOH AJAs HO-
MEAleHUA ¢ NpPHMEHEHHEM COBMELIEHHOTO OCBeUleHWsl IIPOH3BOAMTCS AJf
HapYXHBHIX BePTUKAAbHHIX OrpaMAeHufi B LEJOM C LEJbl0 OnpeAcienus
ONTHMAaJIbHOrO COOTHOIIEHHS TJIOMAAH CBETOBHIX NPOEMOB M TJIYXOft ua-
CTH Orpax<ieHHs.

7.7. Npn onpefeneHnu npHBeJEeHHLIX 3aTpaT paccMaTpUBaeTCHd Xa-
paKTepHHfl (parMeHT BePTHKAJbHOTO Orpa)KiaeHust AJuHOA |1 M U BuICO-
Tofi H, M, npm 3TOM OTHOIeHHe IJowlagedl cBeToBOro npoemMa For H
orpaxjienuss F GyneT paBHO OTHOLIEHHIO MX BHICOT, T. €.

F oy Hox
F H

7.8. Kanurtanbuble (eRnHOBpeMEHHbIE) 3aTPATHl YYUTHIBAIOT 3aTPaThi
Ha YCTPOAcTBO CcBeTOBHX mpoemoB Kox , FMyXMx yuacTkoB cTeH Kecr,
caHUTapHO-TexHHUeckux cucteM Kcamr M ycTpoficts, oGecneunBaiomux
TenaoBoft KoMdopT B paboueit 3one Ky, u onpeseasiorcd no dopmyne

K=Ky + Ko +Koagr +Ku=[Cyry An (Rory —Ppg )+
+CP ] (l—HOR/H)-i-n Cou R 0.0K Hon IH+bX

(ta—ty) Hox H—Hox
o H Rj.ox + Ro.rn -
~Gup BV 1+cuS/ H,
rae Curm  — CTOMMOCTb 1 M® TENJIOH30IMPYIOUIEro CAOA KOHCTPYKIHH

TJIYXOf 9acTH CTeH;
Cp —croumocTs 1 M? HapyXHHLIX CJOEB KOHCTPYKUMH IAYXO#
YacTH CTeH;
Cox — cTOMMOCTb | M2 KOHCTPYKIUM OKHa;
b — yneabHasl cTOMMOCTb YCTPOHCTBA CaHHTAPHO-TEXHUYECKOMH
CHCTEMBI;
Ay — KOSQ@PUIMEHT TeNJIONPOBOLHOCTH TEMVIOH3ONHPYIOWIEro
CJIOSi KOHCTPYKIHH TVIYXOH 4acTH CTeHB!;
Rora, Ro.ox — COMPOTHBJEHHe TeMJienepesade COOTBETCTBEHHO KOHCT-
PYKIMM CTeHB, OKHa;
— TePMHUYECKOe CONPOTHUBJIEHHE HAPYXHBIX CJ0O€B KOHCT-
PYKUHu# cTeH;
Cy — CTOMMOCTb KOHCTDYKUHMM JROMNOJHHTEJbHBIX  YCTPOHCTB,
obGecneunBalOIWUX TEMJIOBOH KOMGOPT;
fl — 4HCJA0 KOHCTPYKIMA OKOH, O6ecneuHBalOLIHX COMPOTHB-
JeHue TelJpnepenaue, paBHoe l, ompeieisieMoe H3 BHI-

Pra

paXeHHus:
1
n= ;
Roox
S’y — IJollaib NOBEPXHOCTH JOMOJHHTEJLHOrO YCTPORCTBa
aaupon 1 m;
t:, t: — pacyeTHhle TeMNepaTypsl COOTBETCTBEHHO BHYTPEHHEro

H HAapyXXHOro BO31yXa B 3MMHHI mIepHoj;
— H30BITOYHEIE NPOH3BOJACTBEHHLIE TEIIOBLIJENEHUS B Da-

qnp N
6Goueil 3one;
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P — xospununent, yuuTHBalOMHUE KOMIO WIGHITOUHEIX Tem-
JIOBHILEJIEHHH, TIPOXORAMX Yepe3 HAPYKHBIE CPEHBI CO
CBETONpOeMAaMH;

B — ray6una nomelneHui,

Jnsa nomeinleHn#t ¢ G0KOBEIM OAHOCTOPOHHMM eCTECTBEHHHIM OCBelle-
HueM B dopmyse (68) npunnmaetcs Irp B, ana nomemenuii ¢ 60KOBHM
B

ABYCTOPOHHUM €CTECTBEHHBIM OCBENIEHNEM — qnp 2 .

7.9. IIpu onpejeneHMH KaNHTaJNbHHIX 3aTPaT Ha YCTPOHCTBO che-
TOBHIX TPOEeMOB BBOAHTCS CTOHMOCTb YCJOBHON KOHCTDYKIMH OKH2
nCox , uMeioilel compoTuBJeHHe Temjonepeaade Ro.ox , pasHoe 1.

7.10. Ilpu BHIYMCAEHHMH KaNHTaJbHHIX 3aTPaT Ha YCTPOMACTBO TIay-
XMX YYaCTKOB CT€H pacCMaTPHBAeTCHA Pa3feJbHO CTOMMOCTb CJIOS Tell-
aousonsmun Cypro Ay (R —Pra) M HAPYKHBIX caoeB Cp KOHCTPYKIHE
CTeH.

o 7.11. Dkcnayatauuonnkie (rOfOBHIE) 3aTPATH ONPEHEIAIOTC MO
opMyJTe

9=3ra +3or +canr +33.0 +s (69)
rie 3ra — rojioBhie SKCIVIyaTaNMOHHKE 34TPATH! MO IVIYXOH YacTH
orpaxJaeHus;
Dox — TO Xe, OKHa,
dcanr — roNOBHIE SKCIVIyaTalMOHHHeE 3aTpaThl Ha CaHUTapHO-
TeXHUYECKHE CHCTeMH;
.0 — TO 3Ke, Ha CHCTEMY MCKYCCTBEHHOIO OCBELICHHMS;
O — TO e, Ha HONOJHHTeJNbHHE YCTPOHCTBa, ofecneunBalo-

IHe TEIIoBOM KOMGBOPT B INOMEILEHHH,
7.12, B coctas romoBbiX IKCIVIyaTaIMOHHBIX 3aTpPaT MO TJyXoft
YacTH ¥ OKHaM BXOAAT peHOBamHOHHHle oTtuucienuss Pra, Pox, onpe-
neasieMbie no gopmyse

E
P= T (70)
(1+E)"'¢—1
rie T¢ —cpox cayx6u ‘xoHcTpykumii. Jas rayxofi gacT cren

Te¢ =50 Jser, okon Te =25 ner;
E=0,1 — nopmaTusHbA K03 (PHOUEeHT npuBeAeHHS.
OKcmiyaTaHOHHBIE 3aTPaThl Ha IMIYXYIO 4acThb OrpaXdJeHHsl W OKHa
ONpefeflOTCA U3 BbipaKeHHil:

9ra =Pra Krax: (71)
Aok =Pox Kox - (72)

7.13. DxcnayatalnOHHLE 3aTPaTH Ha CAHUTapHO-TEXHHUUECKHE CHCTe-
Mbl BK/IOYAOT PEHOBaLMOHHBIE OTuncieHUs Peanr (npu T =10 xaer),
CTOMMOCTh TeMJOBOX M 3JIEKTPHUECKON SHEPTHH B 3HMHMA NEepHOX B
CHCTEME OTONJEHUS M HJMEKTPHUECKON IHEpTUM B cHCTeMe BEHTHJSALHH B
JeTHUR ¥ 3UMHUI NePHOAH H ompeNesioTcs no dopmyae

canr =Pcanr Keamr +(Crp +306,5) 1078 Zor X

1 Hoxr H ng
x1{1,3 H_ 4+ __H W3 —taorn. ) fd+
Rorn Roox

+6—fgorm. ) (24—fd)]—‘qup Byl +
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a )] 3
108 Zox fd 1 r Lyvyc (tg—ty ) (tg—trorm )
+C1.5 10— Zor
H | (t3—13)
1 . .
+09.3. 0,7 fd H [Zo’r La+ (365"—231- ) L,r(] (Nn‘n +Nas ); (73)
B (tﬁ—tf; ) Hox H—H ok
Hmy [q. ., $—1,3
L — mp B»"’ RO OK Ro OK
3 — »
3
ve(t—t3 )
B a LamB
BHmlI- g b+ Qco Tekikaltyy ty—ty
np BH BH
Ly =
B
ve(t;—tnp)
Hox H—Hox
X +
Ro ox Rora .
?
rxe Cr.a, Cos — COOTBETCTBEHHO CTOMMOCTb Temjosoft (1 T'kam) u
— snexTpuyeckod (1 kBr-u) suepruy;
Zor — NPOXOMKUTENbHOCTb OTONHTENbHOIO NEPHOAA;
— 9HcA0 4acoB PaGoTHI MPOHM3BOACTBA B CYTKH;
f  —kosdpduuMenT, YUHTHBAOWAI KOJUYECTBO Hepa6ounx
IHeA B ronuy;
la.orn ~— GpefHfis TeMnepaTypa HapyXKHOro BO3AYXa B OTO-
NMATEAbHLIA TIEpHOA;
e, t;“’ — pacueTHast TeMIlepaTypa HapyXHOTrO BO3AyXa -1
TIPOEKTHPOBAHUSA CHCTEMbI BEHTHJSANMH COOTBETCTBCH-
HO B 3UMHEe H JeTHee BpeMH;
La, Ly — Heo6XOANMBI BO31YXO00OMEH COOTBETCTBEHHO B 3MM:
HHUA U JIeTHHA NepHOAHI;
m;  — xko>ddunueHT, YUUTHIBAIOUIMN NOMIO Tenaa, BAMAI-
IYIO Ha TeMnepaTypy pafouell 30HBI NOMeLUeHH;
2p —cpeaHee 3HavYeHHe MHTEHCHBHOCTH CYMMAapHOR coOJ-
HeuHOH pajanalMy 32 BEHTHJAALHUOHHBIA NEPHOR Ha
BepPTHKaJbHYIO INOBEPXHOCTb, YCpedHeHHOe M0 pas-
JHYHLIM HaANPaBJeHHAM C YYeTOM JAeflcTBHTENbHOM
06J1aYHOCTH;
Ki, K — kosdMUMeHTH, YuHTHIBAIOUIHE CHHXXEHHe NOCTYIJe-
HHA Temja OT COJHEYHOM pajHanHu B MoMelleHHe
COOTBETCTBEHHO 3a CYeT 3aTEHEeHHUA OCTEKJEHH: mnepe-
nAeTaMM M 3arpA3HEHHS OCTEKJEHHS,
top — TeMnepaTypa NPHTOYHOTO BO3AYXa,
Y  — IIOTHOCTb BO3AYXa;
¢  — TeNJIOEMKOCTb BO3AYXa,
Nus, Nas ~— YAe/bHbIE pacXol BO3AYyXa COOTBETCTBEHHO Ha IPH-
TOUYHYIO ¥ BHITSXKHYIO BEHTHJSAIHMIO;
Tc  — UHTErpabHulfi KO3()(HUMEHT nNpONYCKAHHA COJHEY-

HOM pajMalUHH CBETONPO3PAYHLIM 3aNOJHEHHEM OKHa,
sBasoWHic Gyuknuenn Roy .
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7.14, Drcnnyaranuontple  3aTPaThl HA  CHCTEMB!  3JIeKTPHYECKOTO
OCBellieHNs], YUNTBHIBAIOIHE CTOHMOCTh 3JEKTPHYECKOH SHEPIuH, MPOAGL-
KHTEIbHOCTb €€ HCNOJMb30BaHMA Z MPH 3afaHHOM YPOBHE HOPMupyemof
HCKYCCTBEHHOR ocBeleHHocTH Emck ¥ H3BECTHOM pacmpejiesieHHM HapyxX-
10l eCcTeCTBEHHON OCBEIIEHHOCTH €, ompejieJsieMble Mo dopmyae

tz '.I) fa
Dy0 =Cop M 2 Eygye di—(Z'§ Eyeye dt+2"§ &y edt+
tl fﬂ fua
}_ZII ’M ’ _——.L
TLVf Cop edt)] — (74)
i
rie 1, {; —BpeMs COOTBETCTBEHHO Havyalla M OKOHuaHus paGouero
pexuMa;
ts — BeuepHee KPHTHYECKOE BpeMs;
A — yTpeHHee KPHTHYECKOE BpeMs;
03, fo4 — COOTBETCTBEHHO BpeMsl Hagaja TEMHOThI BeuepoM H BpeMs
KOHIL2 TEMHOTH! YTpPOM;
L —ray6una Bo3geficTBHS eCTecTBEHHOTO OCBelileHHS;
m’ — o600meHHas XapaKTePHCTHKA HCTOYHHKA MCKYCCTBEHHOTOQ
OCBEIXEHHS.

7.15. Tny6una Bo3sneficTBusi ecTecTBeHHOro ocBeuienusi L onpene-
nAeTCH AJA OLHOCJIORHOrO 3aNOJHECHHMA:

ANA CIVIOWHOH 00JayHOCTH

To -
V 2+ (H'ra —H p)?
L
- )r.q—ln=0, (75)
V 24 (H'rqg —Hp+Hoy )2
rae H;‘JI — paccroaHHe TOYKH OT OKHa,

Hp — YpoBeHb ycJOBHO# paboyefi mOBEpXHOCTH;
l;  — BHICOTA NOAOKOHHON YacTH;

npu Ge3obsaunoM nebe:

OCBellleHHe paccesiHHLIM cBeToM Ge3o6.1aunoro He6a NP OTCYTCTBHH
C3y
b

To -
V e+ (H'rn —Hp)?
L

V 121+ (H'I‘JI '—Hp+H0}( )2

rae Bs— xosQuUHEHT OTHOCHTENbHOK spKocTH Heba, BUIMMOTO uepes
CBeTONpoeM, onpeienseMsit no taéa. 13;

npu Haauuuu C3Y

) ri Bo—Iu=0, (76)

A
To o——

V 2+ (H'vy —Hp)?

!
- : ) ity =0, (77)
V P+ (H'ia —Hp+ Hog )?
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Tabauuna 13
3ravenne Koa(hunuenTa Bs
Opmemranus BpeMa CYTOK, %
CBETOIIpOeMOB
5 8 7 8 9 10 11 12 13 14 15 16 17 18 i9

B 2 3,1 3 1,9 1,4 1,26 | 1,2 1,3 1,4 1,65 | 1,7 1,8 1,9 1,95 1,85
10B 1,05 | 1,1 1,45 | 2,5 2,6 1,9 1,5 1,3 1,25 | 1.3 1,30 | 1,45 | 1,6 1,85 1,9
10 1,5 1,35 | 1,1 1,2 1,3 1,5 1,7 1,86 | 1,7 1,5 1,3 1,2 1,1 1,1 1,5
103 1,9 185 | 1,6 1,45 | 1,35 | 1,3 1,25 | 1,3 1,5 1,9 2,6 2,5 1,45 1,35 1,05
3 1,856 | 1,95 | 1,9 1,8 1,7 1,50 | 14 1,3 1,2 1,26 | 1,4 1,9 1,3 3,1 2
C3 1,3 1,6 1,7 1,7 | 1,75 | 1,7 1,6 1,5 1,4 1,3 1,26 1 1,256 { 3 1,9 2,9
C 1.2 1,2 1,3 1,45 | 1,5 1,6 1,6 165 | 1,6 1,6 1,5 145 | 13 1,2 1,2
CB 2,9 1,9 1,3 ,25 {125 | 1,3 1,4 1,5 1,6 1,7 1,75 { 1,75 | 1,7 1,5 1,3




7.16. Kosppuuuent ¢, yuuTHsalolnit HepaBHOMEPHYI0 SAPKOCTh 06-
aaytoro nHe6a MKO, nas Gonbliedt 4wacTH TepPUTOPHH CTPAHH C He-
YCTORUMBGIM CHETOBLIM NOKPOBOM onpenensnercs no (popmyae

H+H'r,
3 { +2 ——Hp
q= 7 142 » (78)

7.17. Kos¢dunuenr r;, yuurhBaOlUlHil cBeT, OTPAXKKEHHHIA OT BHYT-
peHHHX moBepxHocTed fOMellleHHsi H NOBEPXHOCTH Y4acTKa 3eMJH, OpH-
MbIKAIOLlero K 3AaHHI0, BuiuucaseTcd no gopmyJe

3
. 79
B ) +1,012 (79

Ipu srom oTHOWeHHe rAYGUHBLI MOMEUIGHHS X BRICOTE OT YDOBHS
yc/0BHOA paGouell mOBEPXHOCTH [0 BEpXa OKHAa paBHO OT 2,5 no 4,
OTHOLleHHe JITUHb NOMeLIEeHHA K ero raybuie — 2 u Gonee, cpeaue-
B3BeilleHHbIl KO3 (PHLUHEHT OTPAXKEeHUA pep NOTOJKA, NoJa 1 cTeH — 0,4

7.18. Cpenunit kospduuneHT ecTecTBEHHOX OCBEIEHHOCTH B 30He
IeflcTBUSA OKHA C Pa3JMYHBIM KOJHYECTBOM CJIOEB OCTeKJeHust (Ha pac-
ctosivky L) Buluuchaserca mo dopMyaam:

r=1,283 (

ANA CNJIOWHOA 06MauHOCTH:

r
Uep =—"'t02_lZ—I'Hox + V L24 (H'ta —Hp)?—

=V L+ (H'rq —Hp+Hox )1 (80)

aas 6esobaautoro Heba:

npu otcyrcteuu C3¥Y

€cp =T°—'2‘f°——_ [How + V L2+ (H'ra —Hp)?

—V L+ (H'u—Hp+ Hox )? 15 (S1)

npu naaunu C3Y

r ‘
e'cp =—1;0L : [Hox + V L2+ (H'pa —-Hp)2 —

-V L2+ (H'ca—Hp+Hox )? 1. (82)

7.19. HapyxHas ecTecTBeHHaf  OCBeMICHHOCTb €, ABJAOILAACH
¢yukuuefi BpemeHH, npuHuMaerci B (popMyae (74) paBHOH TODH3OH-
TaJNbHOM OCBEIlEHHOCTH NPH CHJOIIHOA 06Ja4YHOCTH. ycaosusx Ge3-
obaaunoro He6a npu orcytcTBuM C3Y oOHa paBHa OCBELIGHHOCTH Ha
BEePTHKAJbLHON MNOBEPXHOCTH, CO3XaBaeMON paccesHHHIM CBeTOM Ge300-
Jgayxoro HeGa, npu namvuuun C3Y — cymmapHONl OCBEIlEeHHOCTH Ha Bep-
THK2JIbHOMi NOBEPXHOCTH, CO3/1aBaEMOH paccesiHHbIM CBeTOM HeGa, mps-
MBIM CBETOM COJIHILA M CBETOM, OTPaXXEHHHIM OT 3eMHOH IIOBEPXHOCTH.

7.20. dxcnayaTauMoHHLIE 3aTPaThl Ha JAONOJHATEJbHBIE YCTpORCTBa,
ofecneunBaiomye TemnoBoi KoMpoOpT B NOMeUIEHHM, YUMTHIBAIOILUE
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peHoBalMOHHbe oTuHCAeHHs (npA Te =8 Jer) m croAMocTh TennoBoit
SHEpI'HH, ONPEAeIAOTCA N0 hopmyJe

Du=PuKu+cr.n 10—8 Zor fd 1,45 (tu—t)"s S’y/H, (83)
rie fy — TemMmepaTypa Ha NOBEPXHOCTH HarpeBaTeJbHHX npudopos.

7.21. OnTuManbHOe COOTHOLIEHHE MJollajiedl CBETONPOEMOB ¥ TJIYXHX
YacTe#l CTeH, a TakXe ONTUMaJbHOE CONPOTHBJEHHE Teljonepeaavye KOH-
CTPYKIMM CTEHBI M KOJMUECTBO CJIOEB OCTEKJCHHS, COOTBETCTBYIOUiee
MUHHMAJIbHbIM TPHBEJEHHLIM 3aTPaTaM, HaXOLATCH MO YPaBHEHHAM:

darl dIl dn
-0: oy 20, 84
dRo ox dRo rn dH ox (84)
IJ9 HaxoXjeHMs MWHHMYMa NpPHBEACHHHX 3aTpaT mponuddepen-
uMpyem ypaBHeHue mo Hox . JIpHDaBHHBafA K HyJIO NPOH3BOAHYIO, MPH-
XO[UM K YpaBHEHHIO

1 1
G, ( — )+Ro ox{G2—0,74 G3+4-0,795 DyG\} — G4+
Ro ox Rorx
+0,96 G3—0,825 D,C =0, (85)
rae:

my Zor (t5—t3)

vC(te—£3" )

Gi=A—1,3 Bymy (f2—tuorm )—1,3Bs

Gy= (Eq—0,00855) nCox ;
Gs=BsBsK1K2Qgp H
Gy= (Ey+0,0066) [Cy Au(Rorn —pra ) +Cp |;
N ty to4f
D;=05B; X Z;[ fedt+ fedt];
I=t 7 by
€C/IM CYWECTBYIOT KOPHH YypaBHEHHS e‘;t})ﬁ! e () =Epox .
N oy
D;=0,5B; X Zj_“e dt;
I‘='l t
03/
NpH OTCYTCTBHH KOpHe# ypaBHeHus ecp €({) =<Ep..
Ay=1,3b (Eq+0,0627) (t5—t3) +1.3Bs[ ((i—t5.0r.m )f+
+ (5—tm.or.n ) (24—fd)—BsBem(ts—ta® );
Bs=(Cy.5 +30Cp.5 )10—6 Zor
Bs=Crs 10—6 Zor fd;
B5=0,7C9,3 (Nn.n +NB.B )fd-
(365—Zor )i
v C(t;—tg®)
B7=Cs.s fm’;

G
Rora = l/—é'-
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Kospodunuenr C; onpenensercs:
AAA CNJAOCIIHOH 00JAaYHOCTH

L
d(rgeq)
= \—==__.
G 5 dHow

aAan 6eaobraunoro Heba:
a) mpu orcyrcrBun C3V

L
d(ries)
= |\—u
G S dH ok
0

6) npm naamuun C3Y

E d(r.ep)

’ r.e6
= —_—l
C S dHox

7.22. TexXHuKO-IKOHOMHYECKME pAacueTH OKOH B MOMELIeHHAX ¢ OpH-
MEHEHHEeM COBMEIIEHHOTO OCBelleHHS PeKOMEHAYeTCS BLINOJHATE C MO-
Mmombio IBM,

7.23. IMporpamma SWSBD no aaropurmy, onucawsoMy B nm. 7.1—
7.21, nospoaser;

ONpele/IMTh ONTHMAJbHOE COOTHONIEHHE MJOmAaxel JeHTOYHOTO CBe-
TOBOTO NPOeMa M TJYXOH YacTH KOHCTPYKIMM OrpaKAeHnf;

OCYIECTBUTb BBHIGOp HarpeBaTeNbHOTO NMpuGOpPa ¢ HAUMEHbIUHM OTO-
nuTedbHEIM ddeKToM ¢ leablo co3panua TpeGyeMbix KOM(OpPTHBIX yc-
noBuit B paGoueli 3oHe MOMeIleHMsA [AJIsl CBETOBLIX JPOEMOB C pa3JHy-
HbIM KOJWYECTBOM CJIOEB OCTEKJCHHUS;

onpenesHTL MHHHUMAJblbie NpPHBEJEHHBbE 3aTPaThi B FOXOBOM HCUHC-
JIeHHH.

MporpamMma nanucasa na s3sike POPTPAH-IV. Beoxa wucxozmbix
LaHHBIX ocymecTpasercd ¢ nepdoxkapt. O6bem TpeGyemoil onepaTHBHOI
HaMsATH QA nporpaMmul cocrapiaseT 52 K6. BpeMfi cueta OZHOro Bapu-
aHTa paBHO NPUOMH3HTENLHO 5 MHH.

HeoGxoauMeie AJf pacueTa HMCXOAHBIE NaHible BBOAATCA ¢ mepgo-
KapT B TAKOH NOCJeJ0BATENLHOCTH.

1. Ilepemennnte /L, IL1, IL2, N1, N2 ¢ oanolt nepdoxapts mo dop-
mary T5:

IL — KonnYecTBO PaCCYHTHIBAEMBIX BAPMAHTOB:
IL] pns noMelueHHit ¢ OXHOCTODOHHMM OCBeUleHHEM paBHO |,
C ABYCTOPOHHHUM — 2;
IL2 paBHO 0, eciu TpeGyeTcs BLINAaTh HAa MeuaTb XOA NpoMe-
JKYTOUHLIX BhIYMCJCHMH; paBHO | NpPH NEYaTH TOJBKO pe3yJib
TATOB BhLIMHCJCHHIA;

N1 — kosmuecTBO 3HaueHu# TeMmepaTyp, NPHHHUMAeMblX 1/ NOBEpX-

HOCTH HarpeBaTeJibHOro mpubopa;
N2 — KoauuecTBO pa3JuuHBEIX THMOB HarpeBaTeNbHLIX NPHOGOPOB.

OnucanHne Huxe (mm. 2—6) oxHOMepHHe MacCHBLI BBOAATCH MO
dopmary F5.3, F6.1. Ha xaxjo#t nepdoxapte nepdopupyercst no BoceMb
upces.
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2. TPR — 3unayeHHe TeMNepaTyp Ha NOBEPXHOCTH HarpeBaTeJbHOIo
npu6opa, °C. Koauyecrso ssementoB maccusa N1, Jlannw# naGop ana-
yeHHH TeMNepaTyp OJHH H TOT e I/ KaXAOro H3 MNPHHHMaeMblX
B pacyeTr HArpeBaTe/bHLIX NPHGOPOB.

3. DPR — 3uauennd 3dQeKTHBHLIX AUaMeTPOB HArpeBaTe/NbHBIX Npu-
6opos, M. KoanuyecTBo sneMeHToB MaccuBa paBHo N2.

4. DDFH — 3nauenns nJoulafefi uarpesaTesbmbix npu6opos, MZ2.
KoJsnuecTBo 3JeMeHTOB MaccuBa paBHO N2,

5. HNG — 3Havenust BHICOT HarpesaTeibHbIX mnpuGopos, M. Kouu-
4eCTBO 3JEMEHTOB MaccuBa paBno N2.

6. CHG — 3uadeHna cTOMMOCTefl HarpeBaTeqbHbiXx npuGopos, pyo.
KonnyecTBo 3/eMeHTOB MaccHBa paBHO N2,

7. ALB — 3nauenust ko3pHUMEHTA TENJOOTZAYA BHYTPEHHEro BO3-
ayxa, Br/(m?-°C);

ALUCH — 3navenne xo3(GuuneHTa TEMIOOTAAYM H3JYYEHHEM BO3-
aywiiof npocaofiku, Br/(m2.°C);

ALAM — gnauenve xo3(OMUMEHTa TENJONPOBOAHOCTH  BO3AYXa,
Br/m-°C,

BKOMF — winpuna OKOHIOro npoema, M.

STH TPM BeAHYMHB BBOAATCA c oxHofl nepdokapTnl no ¢opmarty
F10.0.

Bocems nepemennnix CUG, ALU, ZH, RGG, RTR, AK1, AK?2,
ROZ smonATcs ¢ onHo#l nepdokapTe mo popmaty F8.3:

CUG —croumocTts B «geae» 1 M3 Temnousonsnuu, pyo.;
ALU — #03h}puIMeRT TEIIONPOBOAHOCTH Tennounsoasuuy, Br/(M-°C);
Z — BbICOTA TOMELIEHHS, M;

RGG — compotuBienne 0GAHUOBOUHBIX CHOEB OrPANKACHHA C YUETOM
TEMIOOTAa4H BHYTpeHHefi M HapYKHOH NOBEPXHOCTH AJS 3uUM-
Hero nepuoxa, m2-°C/Br;

RTR — tpefyeMoe comnpoTus/ieine Telionepeaaue OTPakAeHHN COTAac-
no nm. 2.2 CHull 11-3-79*, m2-°C/Br;

AK) — 3navenne Ko3(pHUHEHTa, YYHTHIBAIOUIEro CHHXKCHHe MOCTYI-
JIGHHAl TelIa OT COJIHeYHOW pajHaluy NpH 3aTeHeHHH CBETOBO-
ro mpoema, OTIL ef.;

AK2 — 3nauenne KoapduuMeHTa, YUMTHIBAIOWIEr0 CHUXKEHHE TNOCTYMJe-
HHMSA TeMja OT COJIHeWHON pajmauyu BCACACTBHe 3arpsisHeHns
CBETOBOr'O HpOEMa, OTH. ell.;

ROZ — conpoTuBjeHue Tenaonepefaue CBETOBOrG mnpoeMa ¢ OJxuHap-
LM octekyenneM. Br/m2-°C,

9. 3nauenue nepemennsix J1, /N, IN BBoastesa ¢ oxuoi nepdokap-
Tl o ¢opmary /10;

J1 — 3HaueHHe KoJH4YeCTBAa BapPHAHTOB OCTEKJEHHMA CBETOBOro Ipo-
eMa (oamnapuoe, aBsofinoe, TpoitHoe). HauGoJpllee 3Haue-
Hue 3;

JN — uHca0 CBETOBLIX CEe30HOB;

IN — uncJ0 BPeMeHHHbIX LIaros B TeUeHWe CYTOK (NpH luare, PaBHOM
1 u, — IN=24).

10. ROO — maccup 3HaueHHil CONPOTUBJCHHA TemJsonepesiaye CBETO-
BOro NMpoeMa C Pas/HYHLIM KOJHYECTBOM cJoeB ocTekJenusi, Br/(m2-°C).
KosanuectBo 3nauenuit — J1, Beogutcs r oaHofl mepdoxapTh no dop-
maty F8.3.

11. AN — maccuB 3unauenuil, moaydaemnx no ¢opmyste (cm, m. 7.8),
HeapasMepnas Benvuuna. KosanuecTso aHadeHMil aneMeHTOB MacCHBa —
J1.
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12. COK — maccuB 3naueHuii CTOMMOCTH B «aese» 1 M2 KOHCTPyK-
uu ceetoBoro mpoeMa, py6. KoamdectBo anawenut — J1. Boaurcs ¢
oaHoM nzp(boxap'm no dopmary F8.3.

13. E — nByMepHulii MaccuB 3HaueHHll (YHKUMM HapyXXHOHR ecre-
CTBEHHOM OCBEIEHHOCTH A/ CPEAHHX CYTOK B KaKJIOM CBETOBOM Ce30-
e, ak. Konnuectso snawenuit /NXJN. Beoautcsa no 15 uyucen ¢ omHod
neptboxagru no ¢opmary F5.0.

14. ZJ — maccuB 3Ha49eHHH KOJIMYECTBA CYTOK B KaXIOM CBETOBOM
ceaoHe. HauGosbliee xonuuecTBO 3JMeMenToB MaccuBa pasHo JN. Bso-
IuTcs ¢ ofiHORA mepdoxapTel no ¢dopmary F5.0.

15. IZJ] — onuomMepuniit Maccus pasmepHoctbio JN. Jlas kaxnoro
CBETOBOrO Ce30Ha 3JeMEHTOB MaccuBa paseH (, eC/HM YYHTHIBAaeTCH npsi-
MOe momafiaHue COJIHEYHOR pajHallMM B CBeTOBOH npoeM, 1 — ecau Her
nonajauusa. Beoxantes ¢ onHof nepdokaprm no ¢opmary /2.

16. 3HaueHns nepeMeHHBIX, NMEpEYHCAEHHHIX B ZAHHOM MYHKTe, BBO-
AATCA ¢ OAHOH mepdoxapTel mo dopmary F8.3:

DT — 3HaueHue BpeMeHHOro L1ara, u;

E1— HopmupoBannoe 3nauenne KEO npn coBmellieHHOM ocBelue-

HUY, OTH €X.;
EIS — HOopMHpOBaHHOE 3HaUeHHe HCKYCCTBEHHON OCBeLeHHOCTH, JK.

17. 3BaueHusl mepeMeHHBIX, NEPEUHCHACHHHIX B JAHHOM MNYHKTE, BBO-
AATCA ¢ oXHOH mepdoxapTh no dopmary F8.3:
TBZ— pacueTHasi TeMnepaTypa BHYTDeHHero BO3AyXa B 3UMHHN
nepuoa, °C;
TNZ— pacyetHad TeMIepaTypa Hapy»XKHOro BO3AyXa B 3HMHHUH mne-
puoz, °C;
TNL— pacyeTHasA TeMnepaTypa Hapy»HOrO BO3LyXa B JETHHH me-
puoxn, °C;
-TBL — pacuernasi TemmepaTypa BHYTPeHHEro BO3AyXa B JeTHHA
nepuoz, °C;

TNLV— pacueTHasi TeMnepaTypa BHYTDPEHHEero BO3AYyXa B JeTHHA
nepuol, onpejeJifieMas NPH NPOEKTHPOBAHMH CUCTEMbI BeH-
Tananu, °C;

TNZV— pacuetnasi TeMmepaTypa HapyXHOro BO3AYyXa B 3UMHHI
nepuol, onpejeJisieMasi NpH NPOEKTHPOBAHHH CHCTEME! BeH-
Tuaaguu, °C;

TOP— cpeaHdas TemMmnepaTypa HapYXKHOTO BO3AYXa 3a OTONHTENb-
HHH nepuon, °C;
ZOT — KOJIHYECTBO CYTOK B OTOMHTENbHOM IEPHOLE, CYT;
F— KO3 dHIHEnT, yuHTHIBAIOWHE KOJHYECTBO HepaGouHX aHel
3a roA (GespasmepHas BeJHYHHA);
D— npoponxutenbHocTs paboTel NPEANPHATHA B TeueHHe cy-
TOK, Y.

18. 3HaueHus nepeMEHHHIX, NMEPeYHCJHCHHBIX B HAAaHHOM NYyHKTe, BBO-
narca ¢ ofnHol nepdoxapthl no ¢gopmary F8.3:
VQS— cpennee 3HayeHHe HHTEHCHBHOCTH CYMMAapHOM COJIHEUHOH pa-
JHalMA 32 BEHTHJALMONNLIA NEPHOI Ha BEPTHKAJbHYIO TIOBEpX-
HOCTb, YCPEIHGHIIOE MO PA3NHYHBIM HANpPaBJeHHAM € YYeTOM
AeficTBuTe bHOM ob6saunocTt, Br/M2;
TBP— npoussoicTBeHHbie H36LITOUNKE TenJaoBbiAenenus, Bt/m3;
B— mupuna noMeureHus, m;
HGL— BbIcOT2 HMONOKOHHOM YACTH OrpaKAEHHS, M;
HR— ypoBeHb ycaoBHo# paGouefi MOBEPXHOCTH, M;
VPN— ypenbHbiii pacxon BO3AyXa ApM YCTPONCTBE NPHTOUYHON BeHTH-
Jasanny, KBr-a/m3;
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VVN— yaeavupift pacxoj BO3Ayxa TNPH YCTPONCTBe BHITAMKHOH BEHTH-
asauuu, XBr-u/M3;

RMI— xo3dduntuedt, yuuthiBaiomuft ROMO Tensia, NONajaloWEro B
pabouyio 30HY NOMEIlEHHA M BJMAIOILYI0 Ha TeMIepaTtypy
BHYTPEHHero BO3AYXa, OTH. ef.;

GC— o6beMHas TEINIOEMKOCTb BO3ayXxa, Bt/(m3-°C).

19. 3Hauenns nepeMeHHHIX, NMepPeUYHCAEHHHIX B AAHHOM IIyHKTE, BBO-
XATcsi ¢ oaHo#l meppokapTH no dopmary F8.3:

EN— nHopMaTuBHEi kosbhduunent >PpQeKTHBHOCTH KanuTaJbHBIX
BJOXEHUH, OTH. el.;

BST— yneaphas cToMMOCTb YCTPOACTBA CaHTEXHAYECKOH CHCTEMH,
py6/Br:

CTE — crouMocte 1 I'kaa Tenna, py6.;

CEE — ctoumocTb | kBT-u snekrposHepruu, pyé.;

CRO — crommocTs 1 M2 OGJHMLUOBOYHHIX C/IOEB INTYXOH YaCTH Orpax-
Jenus, pyo.

Ilepdopauns 3naueHU?t BeauuuH, onHcaHuux B nm 1, 7—9, 16—19,
Ha neppoxapTe OCYLIECTB/AETCA B COOTBETCTBHH C MOCJIEAOBATEILHOCTBIO
UX OMHCAHHA B KAXJAOM H3 NEPEUMCIEHHBIX Bbillle MYHKTOB.

7.24. TIpumep TeXHHKO-3KOHOMHYECKOrO pacyeTa OKOH NPOMBINIJIEH-
HOTO 3JaHMA ¢ COBMEUIEHHHM OCBellleHHeM NpuBeleH B npuj. 8
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NTPHIO)XEHHE 2

CBETOTEXHHUYECKWH W TEMVIOTEXHUYECKWW PACYET
OKOH I1PH TEMIIEPATYPE HAPY)XHOI'O BO3AYXA

ty=—26°C (Mocksa)

IMomemenne uMeer pasmepnl B nuane 30X16 M u Beicory 6,4 M. B
NIOMelLleHHH BHINOJHAIOTCH 3puTedbHEle PaboThl, OTHocsmMecss k 1V pas-
pany coraacio raase CHull no mpoekTHMpPOBaHHIO eCTECTBEHHOIO H HC-
KyccTBEHHOrO ocBewtennst. Hopmupyemoe suauenne KEO elll=15%.
Temnepatypa BHyTpeHHero soaayxa ¢ =20°C.

TpebyeTcs onpeae/uTs pa3Mepbl CBETOBHIX IIPOEMOB, KOJUYECTBO
cJI0eB OCTeKJeHHS] M BHIGpaTb KOHCTPYKIHIO OKHA NPH PacloJOXKEHHH
paGounx MecT Ha paccTOsiHuM 6 ¥ 1 M OT OKHa.

Pacuer aaa cayuas pacnojoXeHus paoumx mect
Ha pacctodarnu 6 M u Gojee OT oKna

B xauecTBe mepBoro npuGaHKeHHS ANpUHHMAeM 3amoJHeHHe CBETo-
BHIX NPOEMOB ABYXcJaOfHEIM ocTekaeHHeM, [To Taban. 7 cpeauee 3HaueHue
COMPOTUBJEHHS Tenjonepenaye NPH IIHPHHE BO3AYIWIHOH MPOCHOHKH,
paBHo#t 20 MM, cocTaBasier R'p=0,32 m2-°C/BT.

OnpenensiemM ofwuit KoabduIMeHT CBETONPONYCKAHAA OKHa no ¢op-
Myae (3):

7=0,842-0,8-1-1.1=0,56.
OnpeznensieM npuGauKeHHO pasMepbl CBETOBOrO mpoema no ¢GopMmy-
ae (1) Ge3a yuera 3aTeHeHMs OKOH MPOTHBOCTOAUIMM 3jaHueM (Rsg =1)
S 0,01-15:-145-13
& 1=0,263;
Sn 0,56-1,9

0=126 M2 TlpuHuMaeM JeHTOUHOE OKHO BhicOTOH 4,2 M anmHORK 30 M.

Buinoassiem nposepounwit pacuer KEQ nn meTomy, manoxeHHOMy
B CHuIl 11-4-79. Pacuertoe 3navenne KEO ¢6,=1,35% u na 10% or-

nuuaercs or elll, uto gonyckaetca no Hopmawm.

Briuncasiem kospopuunent oGayuennocrd @, . no puc. 1. das
JICHTOYHOTO OKHA NMpHHHMaeM (=

=00, TOrA (=" =" =00, Ve .

Haxoaum no puc. 11 ¢’ nas {sf ¢
3HaueHut C=o0 u B= - = S .

3
= 0: =0,1 u ¢” nas 3nave- :ZQ/S‘N
i C=oo 4 B —20 =0,6. T
6 ’ o~
9'=0,026; ¢”=0,14; —_
Pu—or =2¢'42¢"=
=2.0,026+2-0,14=0,33 PrGira ooynenmoc g TOUR
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OnpeneasieM AONYCKAEMYK TeMNepaTypy Ha BHYTPeHHell NOBepXHO-
CTH OKHa no dopmyse (8):
3,5
Ta.qon = 14— Es—’=3,4° C.
BulugcaseM JONYCTUMOE COMPOTHMBJCHHME Temjonepejaye OKHA WO
dopmyae (7):

20425
Ry= —0,114 =0,309 m2.° A
R2, 20 3,4014 m2.°C/BT
rae fy =—25°C — pacueTHas TeMmmepaTypa HAPYKHOTO BO3AYXa B

3UMHRH nepuox ANA ycaoBuA MocKsHI,
Haxonum cpexHee 3HaueHHe CONMPOTHBJCHHS TemJonepegaue mo ¢op-
myJae (12).
INpeasaputensio BuKCAEM:
cpelHee 3HaueHue CONMPOTHBJEHUS TENJONEpexdaud y BHYTpeHHel mo-

BepxHocTH okHa Rs no dopmyaam (13) u (15):
ax=1,68(20—4)" =4,20 Br/(m2-°C);
, 20425 o
Ve =" ez O
— (2,93*—2,77%)

@a=5 — o —463 Br/(n?-°C);

— 1
= ——————_0,113 u2-°C/BT;
Rs 4,2+4,63 u?-°C/Br

CpefHee TepMHUECKOE CONMPOTHBJEHME BO3AYIIHOA NpPOCAOAKH mO
tdopmynam (16)—(20):

E=-—g—"§m;-=0,005 m2.°C,/Br;
20— —2t35 4 113+40,005)=20—16,6=3.4°C;
Rlsn =0,14 m2.°C/BT — cOnpoTHBJEHHe Tennonepexaye BO3AYUI-
HO NpocsOfKK mupHuHOR 20 MMm;
1,=20— -%—;—223 (0,11340,005+0,14) =—16,3° C;

- 3,4+16,3 0.25 o
aF =048 ( —fo?——) =2,69 Br/(w-“C);

— (2,764—2,594)
a':n=5 T=3,31 Br/(m2-°C);
— 1

= w——c=(,167 Mm2-°C/BrT,
Ra.x 2,69+3,31 we-“C/Br

Ry=0,043 n2.°C/Br —cpeaHee 3HadeHHe CONPOTHBJIEHHUS
TENJOOTAAYK Y HAPYXHOH IOBEPXHOCTH OKHA;

Ro=0,113+0,167+2-0,005+0,043=0,333 m2-°C/Br.



TNonyueHHoe 3HMadeHue cpefHETo COMPOTHBJIEHHS TEMJIONEpefayd OK-
Ha mpeBhIlIaeT ZONYCKaeMOe MO CAHUTAaPHO TUrMEHHYECKHM HOpMaM.

20425
0,333
Tg STy pon - J1% Pacuera 10CTATOMHO OAHOrO MPHOIMNEHHS.

T8 =20— 0,113=4,7°C;

BhiuncasieM cKOpOCTb HHCMARAOUEro MOTOKA BO3AyXa BGAH3M OKHa
Zp c ydetoM MHOHALTPallMH BO3AyXa no ¢opmyaam (21)—(25).

Ilo ta6a. 11 npuHumaem B=1,2 m2.4-I1a%s [kr.

c=37V 12=258;
bo=0,011{20—4,7)—'s 42" =0,014 u;
uo=0,061(20—4,7)% 4,2'% =0,489 m/c;

0,014

uet =3,33-o,439( )=o,os m/c;

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

up<uy — ycyioBue n. 3.14 BeNOAHSETCH.

BuiGupaeM KOHCTPYKIUHIO OKHAa HMHIMBHAYyaJbHOro pelieiius C Ra-
KETHBIM OCTEKJeHHeM B JiepeBSIHHOM nepenjeTe ¢ aJIOMHHMEBHIM WiTa-
NAKOM, PACNOJIOXEHHHM C BHyTpeHHeft cropoHol. llupuina sosmyuinoi
NMPOCJHOAKH CTEK/JIONAKeTa B TaKOM KOHCTPYKLUHMH cocTapjsieT: Amn =
=[8 mM. Jna BHGpaHHOH KOHCTPYKUMM TNPOH3BOAHM pacyeT Temnepa-
TYPHBIX TOJIEH,

Pacuer TeMneparypHHX noJiefi 1js cpefHeil 30HH OCTEKJEHHSA:
onpeje/isieM TepMHYECKHe CONPOTHBJEHHS OTHENbHBIX CJOEB OCTEK-
Jenus no dopmyae (19):
- 0,004 . )
Rie = _(),_81—=0'0049 M2.°C/BT;
B KauecTBE NEPBOTO NMPUGIMKEHUA NpPHHUMaeM:
R,=0,114 M2-°C/B1; Ry=0,043 m?-°C/Br; R, ; =0,16 m2-°C/Br
u onpeaenseM R, no dopmyae (12):
Ro=0,114+0,00984-0,16+-0,043=0,327 m2.-°C/Br;
onpejensieM cpeaHue 3HAYEHHS TeMnepaTypH Ha pa3NHYHBIX TO-
BePXHOCTAX OoCTeKJeHusi no dpopmynam (20):
20+ 25
0,327
£/ =20— %};’— (0,114+0,0049) =3,6° C;
20425
0,327
20425
0,327

18 =20— 0,114=4,3°C;

15=20— (0,11440,0049+0,16) =—18,4° C;

Te=20— (0,114+2.0,0049+0,16) =—19,1°C;
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pa3GupaeM cpefHIOl0 30HY OCTeKJeHHs Ha ueTbipe ceueHus (Mo Bbl-
cote}: x,=100 mMM; x;=1000 Mm; x3=3000 mm; x,=4000 mwm;

onpeleJsicM TeMnepaTypsl B siipe BO3AYIIHOA BPOCAOAKH NS 3THX
cevenuit no dopmyne (31):

L1
190 _36_(3,6+184) [:0,83—0,6 (—2—2-)] ——l44°C;

1
11900 _3,6—(3,6+18,4){0,83—06 (—4;—)] =—116°C;

3
£3000 —36—(3,6+ 18,4)[20,83—0,6 ( -—;2——)] =—52°C:

4
tl;rgoo =3,6—(3,6+18,4) [0,83—0,6 (72—-)] =—21°C;

ONpeAeNsAeM JoKajdbHble KO3(GhHUAEHTH TenJOOTAaYH KOHBEKIHeh
npu x=100 ¥Mm:

el =1,3(3,6+14,4)"% 10,10t =431 B1/(m2-°C);
afy o =13(t—tm)"3 | (H—x)01 =1,3(3,6+14,4)03 /4,101 =
=296 B1/(u2-°C);
npu x=1000 mMm:
fo.n =13(36+11,6)%3 /101 =322 Br/(u?-°C);
ak, o =13(36+11,6)%3 /3000 =287 Br/(m2.°C);
npu x=3000 mm:
L =1’3(3:6,+5,2)0'3 /301 =239 Br/(M2-°C);
o =1,3(36+5.2)%3 /1200 =263 Br/(m2-°C);
npu x=4000 mm:
afon =13(36+21)%3 4% =202 Br/(m2-°C);

Upn = 13(36+2,1)% 02% =273"Br/(w2-°C);
onpeje/seM JOKaJbHHE KOIQ@HUHUEHTH TEMIOOTHAYH H3TYYEHHEM:
[( 2734-3,6 )4_( 273+184 )4]
100 100
an =5 =
5.1t 3,6+184
=3,77 Bt/(M2-°C);
HaXOJAHMM JIOKaJbHble TepMUYECKHe CONPOTHBJeHHS no dopmyne (28):
RIOO —
B.0
3,6+18,4
4,31(3,6+14,4) +2,96 (—14,4+ 18,4) +-3,77(3,6 + 18,4)
=0,128 m2.°C/Br;
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R1000 _
B.Il
3,6+184
3,22(3,6+11,6) +2,87(—11,6+18,4) +3,77(3,6 + 18,4)

=0,145 m2-°C/Br;
R3000 __
B.Il

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/BrT;
RA000 _
B.I

3,6+184
2,02(3,6+2,1)+2,73(—2,1+18,4) +3,77(3,6+ 18,4)
=0,158 M2-°C/Br;

OmnpefieNIsieM TepMHUECKOe COMpOTHBJEHHe y BHYTPeHHeH noBepxHo-
CTH OCTEKJIeHHSl, NpelBapHTEJbHO BLIYHCIAHB xosq:(bnnneﬂ'rb! JydHcTof
¥ KOHBEKTHBHOM TemsooTRayu no dopmynam (14) u (15):

ax=1,68(20—4,3)"s =4,21 Br/(m2-°C);

l’( 273+t8 )4 _ ( 273+18 )‘]
- 100 100
ag=>5 -

A=

[( 273+20 )4 ( 273+4,3 )4]
100 - 100

= = B 2.9 .
5 2043 4,65 Bt/(M2-°C);
— 1

———— 2,9 .
R = 165+4.21 0,113 m2.°C/Br;

BBLIYHC/SIEM JIOKaJbHble 3HA4Ye€HHsI COMPOTHBJIEHHS TemJoliepeaaue:
R0 =0,113+0,128+0,0098+0,043=0,294 m?-°C/Br;
R1990 —0,11340,145+0,0098+0,043=0,311 m2-°C/Br;
R3000 —0,113+0,1594-0,0098+0,043=0,325 m2-°C/Br;
R&000 _0,113+0,1584-0,0098+0,043=0,324 m2-°C/Br;

HaXOAMM HOBble YTOYHEHHEle 3HaUeHHHA Ty , Ty L1, f2, KOTOpHE MpH-
BeleHul B TabJaune.

Temneparypa, °C
x, MM T, T T -
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 43 3,8 ~18 4 —19,1

59



MosTopaTh pacyer Her HeOGXOAMMOCTH, TaK Kak MNpHHATHeE B nep-
BoM npuGauxennu 3Hauenus Rp=0,114 wm2.°C/Br u R,, =
=0,16 m2-°C/BT OT/MYAIOTCA OT BTOPOro MpHOAHKeHHs He GoJee YeM
Ha 15%;

onpenensieM ¢ nomomipio DBM (puc. 12) TemnepaTypnnie moast ne-
PelJieToB, KpaeBbiX 30H OCTEKJEHHS M YYacTKOB NPHMBIKAHHA K mnepe-
naetam.

Pacuer noTepb Temja uepes OKHO:
onpefensieM OCHOBHEe MOTepH Temaa Qo, BHIYHCIMB NpeaBapH-

TeJbHO mNpHBEIEHHOE CONPOTHBJACHHE Tenjonepenaye OKHa IO cbopmy-
e (32).
Haxoanw Fep, Fyp, Fueps TXP , 73°P no puc. 12:
Frep =0,02:2=0,04 M2 Fro, =0,015-2=0,03 % Fip =004 w2,
Fep =4,2—2Fyp —Fnep =4,056 M
TP =13 °C; 7P =25°C; 1,"P =13°C.

OnpenensieM cpexsee 3HadeHAe CONPOTHBJEHHS Temjonmepeaade
KPaeBO# 30HHI OCTEKJEHWS M Tepemera mno dopmyJam:

= 20+25
KD = =T _ 0975 u2.°C/BT;
Ro 872201a) Vo M°C/Br
—_ 20425
mep _ ———122 ___ 006 u2.°C/Br;
Ro B72(20—25)  »200 M °C/BT
—, 20425
mep . ——— 2 0.74 m2-° .
Ro 872(20—1,3) Ot M C/BT
i
a)
2, e X, atnr
Py
Py :
-8 "
$
) v
N- Q
[ hE 30
2 2013 A
N l ok ” |
L il

-8 -2 -4 0 4 2 -2%-18-12-6 0 & 12 1%

Punc. 12. M3oTepMHIecKoe remneparvpn(%e) noie (a) ¥ pacmpeReseHue Temue-
Ta
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7 4,05+0.04-240.07

o 4,05 0,08 0.04 0,03
0,326 + 0,275 + 0,296 + 0,74

=0,326 m2.°C/Br.
Briunc/aisieM oCHOBHHlE TENJIONOTEPH Yepe3 OKHO:

4,2
Qo= ———(20+25) =579,8 Br;
0,326
onpejensieM RONOJHHTE/bHBIE NMOTEPH TEMJa HA HarpeBaHue HAPYXK-
HOrO BO3/AyXa, MOCTYNAKOIEro nNpH UHOHABTPAIMH 4YEPe3 OKHO,
Haxonmum KosmuecTBO BO3Lyxa, NOCTYRAIOUIEr0 B NOMEIUEHHE, TO
dopmyne (39), npeaBapHTeNbHO BHIMHCAHB Pa3HOCTb AaBJaeHHs A p:

i
|

353 353
A p=54-6.4 ~
p=54-6, [( 273425 273+20 )] +
353
0,20 [—=2—) 412=14,47 Ma;
+ 9( 273—25 ) 47 Ma

Go=1,2-14,47"1 =7,13 xr/(m2-u).
JonoaudTebHbie NOTEPH Tenaa Qg paBHH:
2 =0,28.7,13-4,2(20+25) =377,3 Br.
CyMMapHbie 1oTepH Temia COCTaBJSIOT:
Q=579,8+377,3=957,1 Br.

Pacuer pas caywas pacnonoxeHus paGouux mect
Ha paccrosiHuu 1 M 4 Goaee OT OKHA

1. lloBTOpsieM HedCTBHS BHUIONHEHHOro Bbllle pacuera. Ilpu 3Tom

npUHHMaeM Ro=0,32 m2-°C/Brt, 1=0,56 n Hox =42 M.
2. Haxoaum mo puc. 11 u 3 Kosdpduuuent obayueHHOCTH TpH pac-
N0/I0KEeHUH PaGouMX MeCT Ha paccTOAHHM | M OT OKHa:

3,6
1

B= 0’16 =0,6 gas BuuucaeHus ¢’ B= =36

AJsL BLIYUCTACHUS @7,
Py_ox =2-0,14+2-0,225=0,73.

3. BuluucnseM AONYyCKaeMyl0 TeMNepaTypy Ha BHYTpeHHedl mOBepx-
HOCTH OCTEKJeHHs no ¢opmyae (8):

3,5
n.non=14'— 0,73
Tpu stom umeem T <vp ;.-

T =9,2°C.

4. OnpeflensieM JONYCKaeMOe CONPOTHBJEHHE TeMJonepefade 1o
tdopmyae (7):

20+25
1= ———————(,113=0,471 M2-°C/Br;
Ii,‘, 20—9.2 0, m2.-°C/BT
Ro<Ro™.
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5. BoluucasieM cKOpOCTb NOTOKa BO3Ayxa BGJM3M okHA mo ¢dopmy-
ae (21):

c=2,58; bo=0,014 m; uo=0,489 wm/c;

0,014 \
uer =3’33'°’489(T) =019 w/c;

up=2,58.0,19=0,49 m/c;

wp>u.|.
Taxum o6pa3oM, YyCTaHOBJEHO, YTO TPeGOBAHHE CTPOUTENBLHLIX H
CaHHTaAPHBEIX 1IODM He BBLIIIOJIHAKTCH, T. €.

Ty <Tp.pom Ro<Ro®; up>03 wm/c.

B 3stoM cayyae HeOGXOAHMO YCTaHABJMBATh MOX OKHOM Harpesa-
TeabHble npuGopel, Tlo TabanumaM TenaOTeXHHYECKHX  XapaKTePHCTHK
OKOH NPH YCTAHOBKE MOJ HHMM HarpeBaTeJbHHX NpHOGOPOB, NMpUBEAEH-
HeM B npua. 4, Bui0vpaeM mNapaMeTphl HarpeBarTesbHOro mnpubopa
TeMnepaTypy Ha ero MoBepXHOCTH, NMO3BOJfAIOlUHe o6ecneunTb CaHHTap-
HO-THrHeHnueckye TpeGOBaHHA NPU HauMeHbLIeM OTONHTENLHOM 3ddekTe.

INpu BuicoTe OKHa, paBHOW 4,2 M, HaUMEHbIIHA OTOMMTENbHBIA 3¢-
dexr (I9=1,21) moayyeH Dmpu YCTAHOBKE NOJ OKHOM HarpeBaTeJbHOTQ
npuGopa ¢ noBepXHOCTLIO Harpesa F, =057 m2, nnamerpom dy =0,18 M
u TeMmnepatypoit fo =150°C, Jlausa HarpeBaTesibHOro mnpuGopa paBHa
1 M, KOHBEeKTHBHBII TeIJIOBOH NOTOK OT HarpeBaTeJsi COCTaBJfeT
481,3 Bt. Tenaonotepu okHa 6e3 ycTpoficTBa Harpepare/ibHOro mpuéopa
677,4 BT, nosuble (KOHBEKTMBHHIE M JIyYHMCThie) TENJIOIOTEPH OKHA OT
JeficTBHs Tenyiod M XonoAHoR cTpy#t paBHm 82,19 Bt. MecTo BCTpeun

TeMJof M XONOAHOM CTPYH HAXOAMTCA Ha paccTosHMu Xp =224 m,
CPeXHfil TeMnepaTypa Ha BHYTPeHHeR NOBEDXHOCTH OKHa B 30He Jed-
cTBHA TemnoR cTpyn T, =14,1°C, IlpuBeneHnoe COMpOTHBJeHHEe TemJo-

nepenaue okHa ROP =0,245 m2.°C/Br,

NTPHJIO)KEHHE 3

CBETOTEXHHYECKHWW U TENVIOTEXHUYECKUIM PACYET
3EHUTHLIX ®OHAPEN INPHU TEMIIEPATYPE
HAPY)XHOT'O BO31YXA t,=—18"C (TAIIKEHT)

TpeGyercs onpefeJuTb CYMMapHYIO IVIOLafb CBETONPOEMOB 3€HHT-
HeIX oHapeli pasMepoM 3 X6 M, KOJMUECTBO CJOSBR OCTEKJEHHA M Ten-
JonotepH uepes (oHapH, YCTaHOBJEHHble B NOKPHITHM OAHO3TAXKHOTU
3&aHms BricoToi L=16 M H pa3Mepamu B niane 156108 m. B mno-
MellleHHy BHINOJHAIOTCA 3puTesbHEle paGoTsl, oTHOcAwwmecst K IV pasps-
ay mo CHull 1I1-4-79. Hopmupyemoe 3HaueHue KO3(dulIueHTa ecTecT-
BEHHOH OCBeILeHHOCTH eéu=4%. TemnepaTypa BHYTPEHHEro BO3AyXa

t =18°C.

TenjoTexHUYecKuit pacueT 3eHUTHHLIX thoHapeil

OnpegensieM Temnepatypy B mnoAdoHapHOM NpOCTpPaHCTBe TO (Op-
myae (11):

tnp =18+0,2(16—2) =20,8°C.
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Io nauubiM HATYPHBIX HCCACROBAHKMA TeMUEPaTYPHHIA TFpajuent B
NMOMEIEHNAX ¢ HEe3HAYHTEJAbHBIMH TEXHOJOTHYECKYMH TEeIVIOBHIIENeHHAMN
cocrasaser 0,2°C/m.

Haxonum OTHOCHTENILHYIO BJAXHOCTb BHYTPEeHHero BO3JyXa B pa-
Gowetl 30He mo Tabx. 8, yuHThIBas, YTO B PaccCMaTPHBAEGMOM NOMEIIECHHH
BJIaTOBBIREJEHHA HE3HAUHTENbHE! M KPaTHOCTb BO3AYyX0006MeHa cocTaB-
asetr 1 o6/u. OTHOCHTeNbHAsA BJaXHOCTb @, =16%. daa nanbuefiunx
pacueToB NpPHHMMAeM BJAXHOCTb BO3AyXa B NOAGOHAPHOM XPOCTPaH-
crBe @, =30% (MHHMMa/JbHO JONYCTHMas BeJNHYHHA BJAXKHOCTH NO
CaHUTapHBIM HOpMaM — cM. TaGa. 2).

dag @, =30% n tno =20,8°C onpeneasem no taba. 7 Ttemnepa-
TYPY TOuKH poch Tp =2,7°C.

[To ¢popmynam (14) n (15) onpeneasiem cpepHue KoahpdHUEHEHTLI
TEIVIOOTAAYN KOHBEKUHEH N H3JyuyeHHueM:

ny=22(20,8—2,7)% =5,77 Bt/(m?-°C);
273+18 \4 (273+27 Y
— 5[( 100 )_ 100 ]
Ga = 18—2,7

OnpepensieM 3HaueHHE TEPMHYECKOTO COMPOTHBJAEHHA Yy BHYTpellHell
NOBEPXHOCTH OCTeKJeHHs Mo gopmyne (13):
- 1
Res = ——————=0,097 m2.°C/Br.
5,774+4,55
Haxoanm nonyckaeMoOe 3HaueHHe CONPOTHBJEHHA TemJionepeiaye
no ¢opmyae (10):

=4,55 Bt/(m2-°C).

18418
A= ————),097=0,193 m2.°C/Br.
Ro 20,8—2,7 /
ITo TaGn. 6 BLIGUpaeM 3anoNHEHHe CBETONPOEMOB JBYXCJOMHBIMH
crex/aonakeraMmu Ro =0,3 mM?-°C/Bt (nepBoe npuGauxkeHue) u npous-
BOJAHMM pacueT no onpeneneHmo Tg H YTOUYHEHHUIO RO .

Onpegensem no cdopmyne (19) tepMuueckoe conporusienue R
MpK TOJLIKHE cTekaa §=4 MM:

— = 0,004
Ri=R,=

=0,005 m2-°C/BrT.
’
Haxonnm cpenHee TepMHYeCKOe CONPOTHBJEHHe BO3AYHIIQH mpoO-
cJIofiKH 1o dopmyJae

R, y=Ro—R,—2R —Ry=03—0.097—2-0,005—0,043=0.15 w2-°C/Br.

Buiuucasem cpeaHue 3HayeHUsA TeMmnepaTtyphl Ha NOBEPXIIOCTAX
ocTekseHus no gopmysne (20):
20,8+ 18
v, =20,8— 228418 00783 C:
0,3
- 20,8+ 1
7,=20,8— —O(%—g(o,ogmo,oos) =7,6°C;

]

_ 20,8+18
173=20,8— —b;*(o,ogn 0,005+0,15) =—11.8°C.
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Mo opmynam (14) n (15) onpexensieM BHOBb @'y H @’ x:
W =22(20,8—83)"" =5,1 Br/(T)m2-°C;
973418 )4 273483 )4]
~ 5 [( 100 _( 100
Fa= 18—83
To dopuyse (13) onpexeasiem R'y:

=4,69 Br/(M2-°C).

— 1
7 ems— ’102 2.°C/Br.
R's = S 1Tape —l02 M fBr

OnpenenseM cpejHee TEDMHUUECKOe COMPOTHBJEHHE BO3AYIIHOA Npo-
¢nofiky WHpuHoit 15 MM, NpeZBapHTeNbHO BHIYHCAHB KO3((HIHESHTH

E;‘fn “—‘;:.111 no dopmynam (17) u (18):
- 64 11,8 10,25
aX, =065 (7—&—1—) =3,89 Br/(u2-°C);

0,015
5 [( 273+7,6 )4 (273+ll,8)4]

— 100 100

o =40,7 B1/(M2-°C).
%s.n 7.6+11,8 ™/ (w?-°C)
Tén,n onpejensieM no dopmyae’ (16):
— 1

= —=(,l 2.°C/BT.

Ren = sootaor— %126 w*°C/Br

Buiudcnsem cpeaHee 3HaueHHe CONMPOTHBJEHHs Tensonepenade ¢o-
Hapsi no opmyse (12):

R’4=0,10242-0,005+0,126+0,043=0,281 m2.°C/Br.
Haxoxum yTouneHHOe 3HaueHue -r; no dopmyae (20):
" 20,8+ 18
= — (,102=6,7° C.
T, =208— 0.281
Takum o6pasom, R'o>Ro™ u 1:: >tp, T. e 0,281>0,193 u

6,7>2,7. BuinosusiioTcst TPeGOBaHUA CTPOMTENLHEIX M CAHUTAPHLIX HOPM,
M JJA pacueTa JOCTaTOYHO OJHOTO NPUGIMKEHUS.

Coraacio n. 2.12 nHacrosmux Pexkomenpauuii, BhIGupaeM 3eHUTHHIA
tdoHapb cepuu 1.464-10 pasmepoM 3X6 M c 3amoJiHeHHEM CTeKJONaKe-
Tamu. Tlnomazns cBeToBOro mpoeMa mpu STOM paBHa 14,4 M2,

CBeToTexHHYEeCKHii pacyeT 3eHUTHBIX donapeit

1. OnpenensieM oGwHA KO3P(DHUUMUEHT CBETOMPONMYCKAHHA SEHHTHOTO
tdonaps mo dopmyae (3):
1,=0,8-0,9-0,9-0,65-0,9=0,38,
rae 11=08; 1.=0,9; 13=0,9; 1,=0,65; 15=0,9.

2. BoiuucaseM nopMupoBanuoe 3HaueHne KEO aas 3panuit, pacno-
JoxeHHux B Tawxkenre (V cBeroBoi mosic), no gopmyne (4):
ey =4.08-0,75=24,

rae m=0,8; ¢=0,75 (npuHumaem no taba. 4 u 5 CHull 11-4-79).
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3. HaxonuM cBeTOBYI0 XapaKTEDHCTHKY CBETOBOTO mNpoeMa 14 B
IJI0cKOCTH nokpuitus no taba. 32 CHull 11-4-79, npensapuTtenbuo ompe-
JeNUB HHIEKC NOMElLleHHs [ U OTHOLIeHHe IVIOUIaJH BLIXOQHOTO OTBEp-
cTHg S; K cyMMe IJIOMIafieil BXOAHOrO OTBEPCTUS ¥ OGOKOBOH NOBEPXLO-
cTH mpoeMa S; :

Inb
H(ln+b)
rae lp— JNHHA TIOMELIeHHs BAOJIb OCH TPOJIETOB;

b — mwypuHa nomeueHus;
H — Bricotra moMellleHHsi Haj YCJOBHO#H paGouell NMOBEPXHOCTHIO.

10,8-156
18,4 (1084156)
S 14,4
Si+Ss  14,4+165

4, Tlo ta6n. 3 CHull 1I-4-79 npuuumaem xo3adduuuent 3anaca
k=1

’

=3,45;

=0,47; n¢p=164.

8.

5. Haxonum Kosduuument rp, yunTmHBalowuin nosumense KEO npu
BepXHeM OCBellieHHH Gaarofapsi CBETY, OTPaxKeHHOMY OT MOBEPXHOCTel
nomeuenns, no taba. 33 CHull 11-4-79.

_ P1S11paSa+0sSs
fop = Si+S2+Ss -
0,6-16860-4-0,4-101204-0,2- 16860 —04:
16850+ 10120416860 o
ﬂ: 19,2 =(,b3; r,=1,1.
L 36

6. Onpenensem xoahduuuent k¢, yuuThiRalomuit THN Ponaps, no
ta6a. 34 CHull 11-4-79:

kgy=1,1.
7. OnpeseaseM HeOOXOAMMYIO INIOLafb CBETOBLIX NpoeMoB no $op-

wyse @) Se _ 24-164-18
Sa 0,38-1,1-1,1
Sq, = M:QSQZQ m2;
100
2592,9
14,4

100 =15,39;

i

Ny —180 wr.

Onpegenenne TenionoTepb uepes

CBETONpPOEMbI B MOKPLITHH

Tennonotepn uepes 3eHuTHHe Qonapu omnpefeaseM no ¢opmy.ie
(37):

1
Qo = 7 (fny —tu)S o= X

1
Ro 0,281
% 20,8+ 18) 2592,9=1358 023 Br.
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TTPHJIO)XEHHE 4

Pesayabrats pacuera na IBM okon npnm ycrpoiictBe noj HMME HarpesaTeNbHuX npubopos
TenaoTexnuueckhe XapPaKTEPUCTHKH OKOH NPH YCTaHOBKe MOJ HEMH HarpeBaTelbHbiX npuGopos
Tpu conpoTHBIenHU Tenonepeaaue okHa Ro,=0,163 m2.°C/BT u pacueTHO/l TemMnepatype HapyKHOre Bospyxa [ 4=—15°C

L9

- ¢ T . P ;M
£t o (o |5 |, |mboewen | % |momemesno |z L g, | Tomomozes | £
2E 5 = 5= E & HOro MpPHGODa - BEpPXHOCTH OCTEeK- g Pﬂ 28 . B
CEIR = 2= az |—— % | wemmn oxma t_, g8 F P i EH
&8s |2 o |88 [288 5 ¢ ° =5 | B8 2 8&
-4~ B & g =S ge a = E< . /Q 2 =
Tw & = .l=e2 n§§ o E(—- 56 A B X 8§ = oga I}
87 & v, elas 2= B = ° = vy © =e .| my¥o = O S &G -]
REOS ~ |F2 of =3 :E F. 5 L e - §E~= B E 2 o E:o. Bm
B9 s @2 188 |dm | & | o | 88« | BE gc [£28C|es | Eg | 8%% | &,
SSER|EEV|EE |EEs E | S8 ®E_ | EER (s 5| €8 | 28 | 2gs | £
SEcX [ex |25 =an g oo E =28 SE2 | E2e 8| » & 55 S58 o8
335 [8Ec (& Bp 88y A | SR | BES | &82 |22 S| &8 | BB | &e5 | &%
10576 | 334 | 16 8 0071022 06 | —59( 53 | 0201 90,3 1141 1606 0,116 | 1,41
10576 | 334 | 16 8 1039 )1271 30 | —59 53 1,12 521,2| 5706 8296] 0,112 | 1,45
10,576 | 33,4 | 16 8 |1 254 1 48 | —59 | 53 | 2873 | 10423 912,9] 15772 | 0,094 | 1,73
8722 | 341 | 16 95 [005 {016 | 06 | —59 | 45 | o168 | 772 1141| 1464 0,127 | 1,28
10673 | 336 | 16 95 [007 1022 | 06 | —59 | 54 [ 0247 [ 1081 1141) 1722 0,108 | 1,51
10,673 | 336 | 16 95 (018 1057 [ 18 | —59 | 54 | 0636 | 2802| 3423] 4916| 0113 | 1.44
10673 | 336 | 16 95 1039 (127 | 36 | —59 | 54 | 1378 | 6242 6847 10082 0111 | 147
10,673 | 33,6 | 16 9% 1 254 | 48 | —59 | 54 | 3532 | 12484 | 9129 17423 0,085 | 1,91
1077 | 34 16 { 10 [0l 1031 { 1,2 | —59( 57 | 0456 | 1946 2282 3377 011 | 148
1077 | 34 16 | 110 | 018|057 | 1,8 | —59 | 57 | o822 | 3532 3423| 5395| 0103 | 1.58
1077 | 34 16 | 110 (039} 1,27 | 42 | —59 | 57 | 178 | 7871 7988| 12259 0106 | 1,53
1077 | 34 16 | 110 | 039|127 | 48 | —59 | 57 | 1778 | 7871 9129 1340° | 07111 | 1,47
1086 | 345 | 16 | 150 {010 [ 031 | 12 | —59 | & 059 | 2517 2982 3756 0099 | 1,65
1086 | 345 | 16 | 150 | 0,18 [ 057 | 24 | —59 | 6 1079 | 4569 456.4| 7217 0,103 | 1,58
8624 | 353 1 16 ) 150 | 003 1009 | 06 —59| 52 | o217 35| 1141 156 | 0119 | 1,37
027 | 37,2 | 16 | 150 {005 | 016 | 1,2 | —59 | 48 | 0313 ] 1561 | 2282 2955] 0,126 | 1,29
1093 | 35 16 | 150 | 0,07 .
1093 | 33 16 | 180 | 010 g.gf {g _g,g g,g 0522 | 218,7| 2282 3593 | 0,104 | 1,57
1093 |35 | 16 | 150 |018 | 057 | 3 | —59.| 62 | 135 | sbes| cre| seve| oige | b3
10671 | 363 | 18 8 |ois | g5y | 3o | 25 82 1,342 | 5667 | 5706 | 9075| 0102 | 159
10671 | 363 | 18 g |y Vs | =2 5 | 0982 | 5011 6074| 8488 0117 | 14
10671 | 363 | 18 85 |1 oor | 7% ~—5,3 6,5 2,518 | 1002,2 | 8503 | 1469,3| 0,094 | 1,73
10,79 36:5 1 8 95 0 07 0’ 2 2 0! 6 —'g'g g,? 2,518 1002,2 971,8 1‘590,8 0,1 ],64
1079 | 365 | 18 95 (039 | 197 | 58 | 23| &7 0219 | 6032| 1215| 176 | 0112 | 145
1079 | 363 | 18 e |3 AR A=A 1,219 | 12065 7288 [ 10328 | 0,115 | 142
8631 (376 | 18 | 110 | 005 | 016 | 06 | —23 | 58 | olao | '043| 9718175121 009 | 18
10903 | 368 | 18 | 110 | 018 | 057 | 18 | —83 | 7 | o | avo| 1215} 16084 0123 } 1,32
itooz | 374 | 18 | 130 |on | oa | 42| =23 7, 1,593 | 7648 | 850.3 [ 12559 | 011 1.48
11,002 | 374 | 18 | 130 | 039 | 107 | 48 | —& 3 | 9913 | 44621 48591 TA0S) 0107 | 1,52
8891 382 [ 18 | 150 {003 | 000 | o8 -—5,3 g,3 2,113 | 0942 | 0718 15234 | 0,104 | 1,57
1075 | 379 | 18 | 150 | 018 | 057 | 24 | o3 | o | M| BL8) l2L5| 1628 ol22 | 134
11,075 | 37.9 18 150 018 0’57 310 —5,3 7s5 1,222 555,5| 4859 | 811,8( 0,098 1,67
10,742 39.2 20 85 0’ 1 0»31 0’6 "—4,7 7’8 1,222 555,5 607,4 933,3 | 0,106 1,54
10,742 39'2 20 85 0,18 0,57 l," 1, + 0,221 119 128,8 186,5 0,1 13 1,45
10,742 | 392 | 20 85 |1 o5 | 4% —47 { 7,8 | 0398 | 216 | 2577 | 3614| 0116 | 14
10742 | 392 | 20 8 |1 e 42 | —47 1 78 | 2212 | 9625 901,8 ) 14781 [ 0,099 | 1,64
10,889 | 393 | 20 95 | 039 | To7 48 | —47 1 78 | 2212 | 962,5]| 1030,7 | 1607 | 0,105 | 156
10,889 | 393 | 20 % |1 954 3 —4,7 8 1,08 5824 | 644,2{ 9294 | 0,113 | 1,44
8904 | 40,3 | 20 10 | 005 | &6 3,2 j ; 87! 2,77 | 1164,9 | 1030,7 | 1762,1 [ 0,005 | 1,71
1024 | 397 | 20 | 110 | 030 | vay | 48 | =27 S.g o,zsgs 3333 | 3865 564 | 0112 | 146
tro2e 397 | 20 | 110 |oms | 1op | o | =k s 1,427 | 7427 773 | 11576 0109 | 155
11,134 (402 [ 20 | 130 {01 |031 | 12 4'; 83 | 1,427 | 7427 901,8 12865 | 0,114 | 1,43
HAEAE AR AENE AR AR SR AR ARl ke
212 1407 X y < y , ) X X X ,
20 | 180 |o18 | 057 | 24 J1 89 | 1,116 | 5443 | 5153 | 830,2| 0101 | 161
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8,076 25,8 18 8 | 007|022 | 1,2 58 14,1 0,708 8,8 | 127,7 | 1539 | 0,257 | 1,2

8,159 | 26 18 8 | 01 0,31 1,8 58 14,1 0,968 [ 1239 | 191,6 | 233 0,255 | 1,22
8,159 26 18 8 | 0118 { 057 | 3 5,8 14,1 1,742 | 2249 | 3194 | 3939 | 0,251 1,23
8,189 26,1 18 95 10,18 | 0,57 | 3,6 5,8 142 2,092 | 2707 383,2 | 4739 | 0,251 1,24
5,726 27,7 18 110 | 0,05 | 0,16 | 1,8 58 13, 4 0,577 945 | 1916 | 2137 0,278 | 1,12
8,210 26,2 18 110 | 007 | 0,22 | 1,8 58 14,3 1,032 | 1325 | 1915 | 2358 | 0,252 | 1,23
8,226 26,2 18 110 | 01 031 | 24 58 14,3 1,463 | 189,1 | 2555 | 319,8 | 0,248 | 125
8,226 26,2 18 110 | 0,18 | 0,57 | 48 5,8 14,3 2,633 | 3433 | 511,0 | 626,7 | 0,253 | 1,23
5,491 282 | 18 130 | 0,06 | 0,16 | 2,4 58 13,4 0717 | 1229 2555 | 283,6 | 0279 111
8, 231 263 | 18 130 {007 | 0,22 | 24 58 14,4 1,337 | 1722 | 25555 | 3121 0,254 | 1,22
8,263 26,4 18 130 | 0,1 031 | 36 58 14,5 1,88 2458 | 3832 | 467,0 | 0,254 | 1,22
5,762 278 | 18 150 ] 0,03 1 009 [ 1,8 58 13,7 0,569 91,6 | 1916 | 211,7 [ 0,281 | 1,1

5,29 28,6 18 150 | 0,05 | 0,16 | 3 5,8 13,6 0,861 153 3194 [ 3533 | 0,28 111
8 237 263 | 18 150 (0,07 | 022 [ 3 58 14,5 1,662 | 2144 | 3194 | 3882 ( 0255 | 1,22
8,289 26, '5 18 150 | 0,1 0 31 | 42 58 14,5 2,315 306,0 | 447,1 | 551,3 | 0,251 1,23
8,187 28,1 [ 20 8 (007 {022 | 12 7 15,8 0,632 83,4 ( 1355 | 160,7 | 0261 | 1,19
8,26 283 | 20 85 0,18 | 057 | 3 7 15,8 1,564 | 216 338,7 | 409,5 [ 0,256 | 1,21
6,133 29,7 | 20 9% | 005 | 0,16 | 1,2 7 15,1 0,427 72 135,5 1529 | 0,275 | 1,13
8 193 28,2 | 20 9 | 007 022 [ 1,2 7 15,9 0 775 100,9 135 5| 1654 | 0254 | 1,22
8,292 285 | 20 9% | 01 0,31 1,8 7 16 1 051 144 203 2 | 251,4 | 0,251 | 1,24
8,292 285 | 20 95 {08 | 057 | 36 7 16 1,892 | 2614 | 4065 | 4931 | 0,256 § 1,21
8,319 286 | 20 110 007 (022 | 1,8 7 16,1 0 939 | 1287 | 2032 | 246 0,256 | 1,21
8,332 286 | 20 110 | 0,1 031 | 2,4 7 16,1 1 333 1836 | 271 333 0,252 | 1,23
8,332 286 | 20 110 §{ 0,18 | 0,567 | 4,2 7 16,1 2,399 3333 | 4742 | 5858 | 0,251 | 1,24
6 185 | 30 20 130 | 0,03 0 09 | 1,2 7 15,4 0,432 718 | 1355 | 1526 | 0,275 | 1,13
8,371 288 | 20 130 | 0,1 031 | 3 7 16,2 1,724 | 240 338,7 | 420 0,25 1,24
8,4 28 91 20 150 | 0,1 031 | 36 7 16 3 2131 299,8 | 406,5 | 508,1 | 0,248 | 1,25
8,4 28, 9 | 20 150 { 0,1 0,31 4,2 7 16, 3 2,131 | 2998 | 474,2 | 5758 | 0,255 | 1,21
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Tlpu conpoTusiennn Tennonepepaye oka R,=0,310 mM2.°C/Bt M pacueTHoi TCMAepaType HaAPyXKHOro Bo3Ayxa fy=-—15°C

TeMmepaTypa Ha

E . - . MapameTprL o Da Ha 5 , T é
S5¢ |8 B85 |eyT |sarpemsmem | . |opkmocrwocren | § & | 54 | o BT | B8
Halg & EE |Fag |————% i {JeHHA OKHA, T _, = o0 g
E8s |2 v |88 |gziB 8 A3, 1 s | &5 - 55
@ /a o e =] C og 5 | m 5] )
b 1gis B . H E R e | Be B . g 2 E =
ex B |2 gg |s=& g . oEE | B8R E.X € 5 | g8 a
2255|588\ EE [EsT F | B | g2 | € g2, | Ez=2| 89 | 55 | 8B | E
2EsP |nE"w|5F 5K d, M H o g8 & E.S | B8 Q| & & B B3 Bm
ESEg |ESV|SE 88 | | ™ | g | gEE | s |BEE |sE:z| 55 | 2B | R5R| Ef
= 4= H\\, = E & BEXa g mRES © . 0RO 4 < © <] as =k
5956 | 248 | 16 8 | 005|016 | 1,2 45 116 | 0,441 54,4 | 120 1358 | 0274 | 1,13
8,051 | 236 | 16 8 |01 |03 1,8 45 124 { 1,08 1289 | 180 2236 | 0,25 1,24
8,051 235 | 16 85 | 0,18 { 0,57 | 3,6 4,5 12,4 1,944 | 2339 | 360 4384 | 0255 | 1,22
8079 | 23,7 | 16 9% |01 1031 | 24 45 12,6 1,288 | 1543 | 240 2926 | 0254 | 1,22
8,079 | 23,7 | 16 95 | 0,18 | 057 | 4,2 45 125 | 2319 [ 280,2 | 420 514,6 | 0,253 | 123
5557 | 254 | 16 110 {1 0,05 ] 0,16 | 1,8 45 11,7 | 0,63 97,3 | 180 2026 | 09275 | 1,13
8114 | 239 | 16 110 |1 01 1031 i 3 45 126 | 1,61 1946 | 300 366,6 | 0254 | 1,22
8114 | 239 | 16 110 | 0,18 | 057 | 4,8 45 12,6 | 2,809 | 3532 | 480 599,8 | 0,248 | 1,25
5332 | 258 | 16 130 | 0,05 | 0,16 | 2,4 45 11,7 | 0779 | 1258 | 240 268,7 | 0,277 | 1,12
8,11 239 | 16 130 | 007 | 0,22 | 24 4,5 127 | 1467 | 1763 | 240 2978 | 025 1,24
8147 | 24 16 130 {01 | 031 | 36 45 127 | 2,058 | 251,7 | 360 45,2 | 025 1,24
5580 | 254 | 16 150 | 0,03 | 0,09 | 18 4,5 11,9 | 0618 935 | 180 200,2 | 0,279 | 1,11
8111 | 239 | 16 150 | 0,07 [ 022 | 3 45 12,7 | 1,82 218,7 | 300 369,9 | 0,251 | 1,23
8171 | 241 | 16 150 101 | 031 ] a2 45 12,8 | 2,525 | 312,2 | 420 526,7 | 0,247 | 1,25
8171 | 241 | 16 150 {01 031 | 48 45 128 | 2525 | 312,2 | 480 586,7 | 0,254 | 1,22
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Ipu conpoTHBJeHNH TemJonepenaue okHa Ro=0,310 M2.-°C/BT u pacueTHofi TeMmepaTtype HapyKHOro Bosayxa fy=—20°C

- TeMnepaTypa Ha = -]

By R ] TlapamMeTps # mo- )

B2 . (& [EL |apT narpesarens- | | mopimeernocrec | § & | 84 o BE" | Eg

558 | |Br |S4y (|moommmopa| | |TEmcmar | k% | 5B 25

£ |E ) |EE |aE2 S L Y ;| &

- E o | 8 S5 RE Bl Bef | o s & o E2@ e

SE & e - £z mma‘ g = o8 o m O g HS 285 oga é

Eg o ~|e8al®d E:g F = L2 S, S Ax x| B8 {3 859 <)

sExPlgi 2|88 |EBe |aw | | S | BSg| Bk |Eiz|EES|E: | E |EE| B

REEE|EST (58 {288 | | ™ | & |85 | SF |2EE|sEs| g8 | %% | 5.0 | Ed

HE 8 O Ha Be Bxag | 8 89 v | €& ¢ 3 ° (= 8sd g2

HHENHTH R HEAE TR IRIERE IR
8,284 24,3 16 85 0,07 | 0,22 1,2 2,7 11,8 0,669 90,3 139,4 1665 | 0,259 1,2
8,366 24,6 16 85 0,18 1057 | 3 2,7 11,8 1,647 | 2339 3484 | 4255 | 0,254 1,22
6,152 26 16 95 0,05 | 0,16 1,2 2,7 11 0,442 77,2 139,4 1579 | 0274 1,13
8,397 24,7 16 95 0,1 0,31 1,8 2,7 11,9 1,004 1543 | 209 260,9 | 0,248 1,25
8,397 24,7 16 95 0,18 { 0,57 | 3,6 2,7 11,9 1,97 280,2 418,1 511,4 | 0,253 1,22
8,42 248 16 110 0,07 | 0,22 1,8 2,7 12 0,957 136,3 209 2544 | 0,255 1,22
8,434 248 16 110 0,10 | 0,31 24 2,7 12 1,372 194,6 278,7 | 344,6 | 0,251 1,24
8,434 248 16 110 0,18 | 057 | 4,2 2,7 12 2,469 353,2 487,7 | 606,4 | 0,249 1,24
8,434 248 16 110 0,18 | 0,57 | 48 2,7 12 2,469 353,2 5574 | 676,1 0,256 1,21
6,222 26,2 16 130 0,03 | 0,09 1,2 2,7 11,3 0,439 75,3 139,4 157,2 | 0,275 1,13
8,443 24,9 16 130 0,07 | 022 | 24 2,7 12,1 1,246 176,3 9278,7 | 336,7 | 0,257 1,21
8,472 25 16 130 0,1 0,31 3 2,7 12,2 1,755 251,7 | 3484 | 4339 | 0,249 1,25
8,5 25,1 16 150 0,1 0,31 35 2,7 12,3 2,155 | 3122 418,1 524,1 | 0,247 1,25
8,5 25,1 16 150 0,1 0,31 4,2 2,7 12,3 2,155 312,2 487,7 | 5938 | 0,255 | 1,22
6,118 25,3 18 85 0,03 {009 [ 06 3,9 12,5 0,331 37,1 73,5 704 | 0,324 | 0,96
8,46 26,9 18 85 0,18 | 057 | 24 3.9 13,5 1,487 | 2249 1 294,2 | 3674 | 0,248 1,25
8,394 26,7 18 95 0,07 { 0,22 1,2 3,9 13,6 0,732 104,5 147,1 178,1 0,256 | 121
8,492 27 18 95 0,1 0,31 1,8 3.9 13,6 0,995 149,1 220,6 | 270,3 | 0,253 1,23
8,492 27 18 95 0,18 { 057 | 3 3,9 13,6 1,791 270,7 367,7 | 457,1 0,249 1,24
8,532 27,2 18 110 0,1 0,31 2,4 3,9 13,8 1,256 189,1 2942 | 357,8 | 0,255 1,22
8,532 27,2 18 110 0,18 | 0,57 | 3,6 3,9 13,8 2,261 343,3 441,3 555,8 | 0,246 1,26
8,532 27,2 18 110 0,18 | 0,57 | 42 3,9 13,8 2,261 343,3 { 5148 | 6293 | 0,254 1,22
5,814 29,2 18 130 0,05 | 0,16 1,8 3,9 12,8 0,626 1229 | 220,6 | 2485 0,275 L13
8,572 27,3 18 130 0,1 0,31 3 39 13,9 1,618 | 2458 | 367,7 450,8 | 0,253 1,23
8,572 27,3 18 130 0,18 | 0,57 | 4,8 3,9 13,9 2912 | 446,2 588,4 738 0,247 1,25
5,617 29.6 18 150 005|016 | 24 3,9 12,8 0,748 153 294,2 328,3 | 0,278 1,12
8,56 27,3 18 150 0,07 | 0,22 2,4 39 14 1424 | 2144 | 2942 2635 | 0,251 1,24
8,502 275 18 150 0,1 0,31 3,6 3,9 14 1,994 | 306 441,3 5448 | 0,251 1,23
6,236 27,4 20 85 0,03 | 0,09 | 06 52 14,2 0,309 35,6 77,4 73,7 1 0,326 | 0,95
8,548 29,2 20 85 0,10 | 0,31 1,2 5,2 153 0,746 119 54,8 193,4 | 0,248 1,25
8,548 29,2 20 85 0,18 | 057 | 24 5,2 15,3 1,343 | 216 309,7 379,1 0,253 1,22
6,894 29,6 20 95 003 | 0,09 | 06 5,2 14,7 0,263 43,1 77,4 86 0,279 111
8,494 29,1 20 95 007 | 0,22 1,2 5,2 15,3 0,653 100,9 154,8 1849 | 0,26 1,19
8,581 29,4 20 95 0,18 [ 057 | 3 5,2 15,4 1,631 26514 | 3887,1 4725 | 0,254 1,22
6,229 31,1 20 110 0,05 | 0,16 1,2 5,2 14,5 0,461 91,8 154,8 176,5 | 0,272 1,14
8,623 29,5 20 110 0,1 0,31 1,8 5,2 15,5 1,153 183,6 | 232,3 | 2936 | 0,245 1,26
8,623 29,5 20 110 0,18 | 0,57 3,6 5,2 15,5 2,075 | 3333 | 464,5 5749 | 0,25 1,24
5,957 31,6 20 130 0,05 | 0,16 1,8 5,2 14,5 0,381 120 232,3 259,6 | 0,277 1,12
8,646 29,6 20 130 0,07 | 0,22 1,8 5,2 15,7 1,057 168,1 232,3 | 2875 | 0,25 1,24
8,667 29,7 20 130 0,1 0,31 2,4 5,2 15,7 1,495 | 240 309,7 390,4 | 0,245 1,26
8,657 29,7 20 130 | 0,18 | 057 | 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 14,8 0,459 89,8 154,8 175,3 | 0,274 1,13
8,662 29,7 20 150 0,07 | 0,22 2,4 5,2 15,8 1,317 | 210,11 309,7 | 377,7 | 0,254 1,22
8,699 29,8 20 150 0,1 0,31 3 5,2 15,8 1,85 299,8 387,1 488,1 0,246 1,26
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IIpu conmpoTusJeHnH Tenonepenaue okha Rs=0,310 m2.°C/BT 1 pacueTnoll TeMmepaType HapyXHOTo Bo3ayxa fy=-—30°C

» Temrneparypa Ha = 0
- \ e B . ITapaMeTpbl ii To- N . Hg
g8 . |& | B y,.F |marpearem- | % | VRO oera | & 2| & Tokma br" | Eg
EEIGO 5 %g RS, [Hore OpHOODA « | memma oxma 7, | B B E) &g
8. |5 |8% |s2% = o i | ZRe 2 N
g = E P g :g [=¢ S £ E & = L E é’ £ =
og;o, = < O tﬁmn‘ < o = B o - E‘RQ Qo & Goa =)
[ ~| g & =] Pt F . = &= C, S e o = QO o>y HRe I
sHs PlxE<|5F z5¢e d, m H ° B8 w £5, g EEQ| 2 B 88 g
EsEEEc |8y (88% w | g | sEe | SF |SFE | 38:=|88 | g8 | §¢. | EE
gﬁlﬁE Ho LB & g5 8 o35S . oa 6 af B | Be S And B2
258 5|25 8|8 F0|885 5 | g5E | B2 | 855 | 885 | s & | EE | EEE | EE
O HT AM|OES FR. [Basd =) SRE | E68 |aad | 2B 8 B BE a3 o3
8,908 26,3 16 85 0,10 | 0,31 1,2 —1,1 10,6 0,691 128,9 178,1 2194 | 0,252 1,23
8,908 26,3 16 85 0,18 | 0,57 2,4 —1,1 10,6 1,244 233,9 356,1 430,6 0,256 1,21
8,908 26,3 16 85 | 0,39 1,27 48 —1,1 10,6 2,696 521,2 712,3 8735 0,253 1,23
8,941 26,4 16 95 0.18 | 0,57 | 24 —1,1 10,8 1,499 | 280,2 | 356,1 446,9 | 0,247 1,25
6,556 28,3 16 110 0,05 | 0,16 1,2 —1,1 9,8 0,42 97,3 178,1 201 0,275 1,13
8,859 26,2 16 110 0,07 | 0,22 1,2 —11 10,9 0,781 136,3 178,1 2174 | 0,254 1,22
8,983 26,6 16 110 0,10 | 0,31 1,8 —1,1 10,9 1,051 1946 | 267,1 331,7 | 0,25 1,24
8,983 26,6 16 110 0,18 | 057 | 3 —1.} 10.9 1,891 353,2 | 4452 | 561,4 | 0,251 1,26
0027 | 268 | 16 130 | 010|031 | 24 [ —11 | 15,1 | 1;351 | 25L,7 | 356,1 | 4404 | 0,246 | 1,24
9,027 268 | 16 130 | 0,18 | 057 | 42 | —Ll 1,1 2432 | 4569 | 623,2 | 774,9 | 0,249 | 1,24
6,06 29,3 16 130 | 005 | 0,16 | 1,8 —1,1 9,8 0,633 | 56,1 267,1 | 301,5 { 0,275 1,13
9,062 27 i6 150 0,1 0,31 3 —1,1 11,2 1,662 | 312,2 | 4452 | 550 0,251 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
8,98 28,6 18 85 0,1 0,31 1,2 0,2 12,3 0,630 123,9 1858 | 225 0,256 1,21
8.98 286 | 18 85 | 039 | 1,27 | 42 0,2 123 | 2456 | 5011 | 6503 | 803,2 | 0,251 | 1,24
8,98 28,6 18 85 0,39 1,27 4,8 0,2 12,3 2,456 501,1 743,2 896, 1 0.257 1,21
9,015 28,7 18 95 0,10 | 0,31 1.2 0,2 12,6 0,765 149,1 185,8 | 234 0,246 1,26
9,015 28,7 18 95 0,18 | 0,57 24 0,2 12,5 1,377 270,7 371,6 458,4 0,251 1,23
7,086 29,2 18 110 0,03 | 0,09 0.6 0,2 11,7 0,281 56,6 92,9 103,4 0,278 1,11
8.945 28,5 18 110 0,07 | 0,22 1.2 0,2 125 0,719 132,56 185,8 224,2 0,257 1,21
9,058 28,9 18 110 0,1 0,31 1.8 0,2 12,7 0,973 189,1 278,7 341 0,253 1,22
9,058 289 18 110 0,18 | 0,57 3 0,2 12,7 1,751 343,3 454,5 576,6 0,250 1,24
9,105 29,2 18 130 0,18 | 0,57 3,6 0,2 12,9 2,267 446,2 557,4 70%,7 0,245 1,26
9,105 29,2 18 130 0,18 | 0,57 4,2 0,2 12,9 2,267 446,2 650,3 797,6 0,253 1,23
6,182 31,7 18 150 0,05 | 0,16 1,8 0,2 11,6 0,596 153 278,7 | 312,6 | 0,276 1,12
8,918 28,5 18 150 0,07 | 0,22 1.8 0,2 12,9 1,206 | 2144 | 2787 | 333,7 | 0,259 1,20
9,141 29,3 18 150 0,1 0,31 2,4 0,2 13 1,556 306 371,6 473,9 0,243 1,28
9,141 29,3 18 150 0,18 | 0,57 4.8 0,2 13 2,801 555,5 743,2 927,4 0,248 1,25
7,128 31,5 20 85 0,05 | 0,16 0.6 1,5 13,1 0,262 59,5 96,8 108,5 0,276 1,12
9,047 30,9 20 85 0,18 | 0,57 1,8 1,5 14,1 1,032 215 290,3 357 0,252 1,23
9,047 30,9 20 85 0,39 1,27 4,2 1,5 14,1 2,237 481,3 677,4 821,9 0,256 1,21
9,085 31 20 95 0,1 0,31 1,2 1,5 14,2 0,702 144 193,56 239,5 0,250 1,24
9,085 31 20 95 0,18 | 0,57 24 1,5 14,2 1,264 261,4 387,1 469,8 0,255 1,21
9,085 31 20 95 0,39 | 1,27 48 1,6 14,2 2,739 | 5824 | 7742 | 953,56 { 0,252 1,23
7,258 31,6 20 110 003 {00 | 06 1,5 13,5 0,260 55,0 96,8 1074 | 0,279 1,11
9,027 30,9 20 110 0,07 | 0,22 1,2 1,5 14,4 0,663 128,7 193,5 231 0,26 1,19
9,13 31,3 20 110 0,18 | 0,57 3 1,5 14,4 1,622 333,3 483,9 591,7 0,253 1,22
6,539 33,5 20 130 0,05 | 0,16 1,2 1,5 13,3 0,463 120 193,5 221,1 0,271 1,14
9,179 31,5 20 130 0,1 0,31 1,8 1,5 14,6 1,175 240 290,3 369,7 0,243 1,27
9,179 31,5 20 130 0,18 | 0,57 3,6 1,5 14,6 2,115 435,6 580,6 723,6 0,249 1,25
9,192 31,6 20 150 0,07 | 0,22 1,8 1,5 14,8 1,033 210,1 290,3 358,5 0,251 1,23
9,217 31,7 20 150 0,1 0,31 24 1,5 14,8 1,459 | 299,8 | 387,11 4859 | 0,246 1,26
9,217 31,7 20 150 0,18 0,57 4,2 1,5 14,8 0,626 544,3 677,4 857,0 0,245 1,27
99217 | 317 | 20 150 | 0,18 | 057 | 48 15 148 | 20626 | 544.3 | 7742 | 9538 | 0252 | 193
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Ipu conporusnenny Temonepesaue oOkHa Ro=0,31 M2.°C/BT # pacuetHolt TemnepaType HapysHOro Bosayxa fy=-40°C

e, ' - R Hapamofbra TemMnepatrypa n? = &

8s LRy . . = BHYTDEHHel mo o« - & TenaonotTepn =i

§E ‘ g % % E 3 fgf sgggegg;ggga - ;gg;gogf{gaoc:elf- §= o E% OKHa, BT %%

S8x |8, |8% |28S ol R 3 -0 PR s | 8§, | .

-2 |8 % |sf |sEE g |~ 7. |REE | 5™ |Sz | Ex | o588 | E

LR Saa E:g BB £ 1o & 0B S £ Oy g% £5s 85 i

Ltx O~ |EF8E | T EEo F. e O S , ¥4 87z | 80 2 gl‘:o 8

=sH=9 |mE4 |85 288 dwa | o o EEs | BN EcB | Egv | 2§ Es SEL $

SSEL (EEY (R |Ess E | EE|2E |GEE| ZEx|sf | 2B | 5o | E:

HE 2 S | Hx s 225 g g o | S22 | 8 ° S 8 E2

8555 |88 |dv ik, A | 855 | B8R | 2Eg | 23f | e8| BE | 8E | &8

—\
7386 | 285 | 16 | 8 | 0051016} 06 | —qg | g4 | 0og0 | 644 | 1084 | 121 | 0278 | 1,12
9364 | 27.9 | 16 | 88 23| 957 | 18 | —48| 94 | ooss | 2339 | 3262 | 369 0254 | 122
9364 | 27,9 } o os | 070 | o3l | 15 | 48 94 | 2,134 | 521,2 | 7587 | 914,2| 0257 | 1,26
9,401 28,1 i 95 | 039 | 127 | 43 —4,8 96 | 0664 | 1543 | 2168 | 2657 | 0,253 | 1,23
9,401 | 281 o | ows | oer | 5 —~48 | 06 | 2589 | 6242 | 8671 | 1058 | 0,254 | 1,22
9446 | 283 | 16 - ol | 24 | 481 98 | 1510 | 3532 | 4335 | 547,3| 0246 | 1,26
618 | 307 | 16 | 130 0% | oa6 | 12 | —a8 | g6 | 043 | 1258 | 2168 | 2456 | 0274 | 113
9494 | 285 e 130 | 018 | 057 | 3 —~48 | 101 | 1,002 | 251,7 | 3252 | 4082 0247 { 126
9494 | 285 | 8 | o0 |8 [ os7 | 56 | %8| 101 | 1965 | 4569 | 5419 | 691,3 | 0,243 | 1,98
9494 | 285 , s © 1 —48 | 101 | 1965 | 3122 | 6503 | 7997 | 0252 | 1,23
0533 | 287 | I8 120 | oia | o3t | 24 | —48 | 102 | 1307 | 3122 | 4335 | s37.2| 0250 | 1,24
9,533 | 28, 18 85 1007 | 022 | o6 | ~348 | 102 | 2425 | 5667 | 7587 | 9453 0,249 | 1,25
9,371 | 30 18 85 | 039 | 197 | 38 | =35 | 11 | 0360 | 868 | 1223 [ 137 | 0253 | 1,22
9,419 | 30 ' ’ : =35 | 11,2 | 1995 | 501,1 | 6735 | 8206 0,254 | 1,22
0459 | 303 | 1B 1 92 | 0S| 05T | L8 | 85| 113 | 1104 | 2707 | 3368 | 4208] 0248 | 1,25
9459 1 23 | 18 95 | 030 | 127 | 48 | T35 | 11,3 | 2392 | 6032 | 7858 | 968 | 0,252 | 1,23
9459 | J» | 18 | 110 | 010 | 031 12 | T35 | 11,3 | 2392 | 603,2 | 8981 | 1080,2| 0,258 | 1,2
9506 | 306 | 18 | 110 | ou8 {057 | 22 | =35 | 15 | 0786 | 1891 | 2245 | 2853 | 0244 | 127
9,5 ’ 8 | 130 | oor | ose | 1 ~35 | 115 | 1416 | 3433 | 449" | 5585 | 0249 | 1.24
0415 | 303 1 g | 130 | oV 1037 | M2 | —3s | 117 | ozes | 1722 | 2245 | 2731 0285 | 120
9,957 9 | 18 | 130 | 018 | o057 { 3 | 35| 118 | 1,025 | 2458 | 3368 | 417,3( 0,200 | |24
95557 | 303 | 18 | 150 | ous | ooy | 36 | =35 | 118 | 1814 | s462 | 5613 [ 7063 | 0245 | 1’26
9597 | 31 | 18 | 130 | o8 | o057 | 35 | =35 | 12 | 2287 | 5555 | 6735 | 8555 | o2 | 127
9,99 ' 90 . ’ - ’ ' ~35 | 12 2,287 | 5575 | 858 | 9678 0,252 | 1,23
9427 | 323 | o5 1 83 | 00T 10221 06 |\ 95 | 129 | 0320 | 834 1161 ] 140 1,21
047l | 324 | 50 | & |0 | oae | 38 | —232 | 129 | 1789 | 481 | 696 | s3s5| 0259 | '3
7443 | 334 1 op | R | 095 | 61 08 1 9% | yT9 | o256 | 72 | 1iex | 1300 | 0277 | {'fa
9515 | 336 | 20 | o5 |03 | 157 | 45 | =22 | 131 | 1019 | 2614 | 3484 | 4284 | 0252 | y'pg
3,565 20 | 20 | 110 o1 | oal o ~22 | 13,1 | 2208 582.2 8129 | 9864 g'ziz 1,21
s ! Y Y %ol 22 133 | 0733 | 183, 3 2907 O
9565 | 220 | 20 | o | o | 050 | 24 | =22 | 183 | rate | 3383 %t5 | seon| 0258 | 122
9565 1 206 | 20 | 130 | o003 | oge | 28 | —22 | 133 | 2858 | 7427 | e29” | 11571 | 0249 | 1’25
7445 | 205 1 50 | 130 | 007 | o2 | 08 | 22| 123 | 0276 | 718 | 1161 | 1289 0279 | 'Yy
9,484 w2 | 20 | 130 o1s oo 12 1 —99 | 135 | 0715 | 1681 | 2323 | 2799 | 0.257 | {3
9,616 v » g 3 —~9 3.6 0,25
6798 | 359 | 20 | 150 10051016 | 19 o5 | 120 | oies | e 35908 | s 0am | 13
9658 | 334 150 | 018 | 057 | 35 | > : : , 2.3 . 114
, : 22 | 138 | 2158 | 5443 | 6968 | 8742 | 0,247 | 1’95




3 Hpodoancenue npua. 4

IMpy cONpOTHBIEHHH TellJlonepenaue okHa Ro=0,56 m2-°C/BT 1 pacyeTHOM TeMmepaType HapyxHOro BosayXa ly=—40°C

o TeMnepaTypa Ha | " J @
e © ¢ £ . B | darsenarem. | = BRYTDeHHER W0~ | o . | &, TemtonoTepn | Eg
55 (P |BR |Bg; |Mommpmboa| o |menreers |5 f | g | oma BT | gE
I=k=; B 8 5 « gg‘ (=] o B = o B . ® o g
CEN @ &g |mES = (¥ ry-a =B A © ok =
SEE |2 v |Zf |aEE p (838 |5s® (B | fsz |e56 |3
SEE_|Bep BE |BE M| B | ae g%, leB5 |85 (28 |55 |Em | B
s5=0 a8 | & SES |gw | B | ° BS, | 28 'E-® | Eso |AS S geq 5®
5527 |85 |5x Rif * | g | §2F |88 BEE |EEe |5F 1 2R |5o% | Eg
ge g2 H,slla EE ExA S REe o (588 | gFE (=g v LS 8xd =5
SESE |BE B |BE,|558 3 g8 ! 582 355 'BmE |g5e35 | 35 | EiE g3
S8E 24 |GEs |EEP[RREY A S3E  EBS [fg2 =283 88 o | BE HES o8
B ‘ r——t .
7714 | 22,7 | 16 8 [ 0,18 | 057 ; 36 45 129 [ 233 | 2339 | 360 404,1 | 0,499 | 1,12
7714 | 227 | 16 85 | 0,18 | 057 | 42 4,5 129 | 233 | 2339 | 420 4641 | 0507 | 1,1
7496 | 222 | 16 95 | 007 | 022 | 1.8 45 128 | 1,23 | 1081 | 180 1868 | 0,540 | 1,04
7737 | 228 | 16 9 |01 |031 | 24 45 13 1543 | 1543 | 240 269,5 | 0,499 | 1,12
7737 | 228 | 16 95 | 0,18 | 0,57 | 4,2 45 13 2778 | 2802 | 420 473 0,497 | 1,13
7737 | 228 | 16 95 [ 0,18 | 057 | 48 4,5 13 2778 | 2802 | 480 533 0504 | 1,11
5625 | 237 | 16 | 110 [ 003 | 009 | 12 45 123 | 0497 | 583 | 120 1254 | 0536 | 1,04
7670 | 227 | 16 | 110 | 007 { 022 | 24 4,5 i3 1418 | 1363 | 240 | 2598 | 05517 | 1,08
7763 | 229 | 16 | 110 {010 | 031 | 3 45 13,1 | 1929 | 1946 | 300 3372 | 0498 | 1,12
7633 | 225 | 16 | 130 | 007 | 022 | 3 45 13,1 | 187 | 1763 | 300 3203 | 0,525 | 1,07
7,786 | 23 16 | 130 {01 |03l | 42 45 13,2 9251,7 | 420 468 0,503 | L11
4,806 25 16 | 150 | 0,05 [ 0,16 | 36 45 12,3 %’822 156.1 | 360 3788 | 0532 | 1,05
7578 | 225 | 16 | 150 [ 007 [ 031 | 36 ( 45 | 13,1 | 9738y | 2187 | 360 | 3773 | 0534 | 1,05
7.799 23 16 150 1 0,1 1022 | 48 45 132 | 3037 | 3122 | 480 5389 | 0499 | 1,12
5682 | 26 18 85 { 0,05 | 0,16 | 19 6.1 14 0484 | 619 | 1243 | 1322 0527 | 1.06
7764 | 249 | 18 85 |01 |031 | 1,8 6.1 48 1239 | 1864 | 2098 | 0498 | 1,13
7,764 | 249 | 18 85 | 0,18 | 0,57 | 36 6.1 h 8 Hgg 2249 | 3729 | 415 | 0503 | 111
774 249 | 18 95 1007 [ 022 18 6.1 148 | 1031 | 1045 | 1864 | 2038 | 0512 | 1,09
7788 | 25 18 95 {01 |031 | 24 6.1 149 | 1435 | 1491 | 2486 | 276, 9| 0503 | 111
7788 | 25 18 95 | 0,18 | 057 | 4,2 6.1 149 | 2584 | 2707 | 435 486 | 0501 | 112
5743 | 259 | 18 | 110 | 0,03 | 0,09 | 1,2 6 4 56,6 | 1243 | 1298 | 0536 | 1,04
5281 | 265 | 18 | 110 {005 | 016 | 18 6’} }42? 8-33;'; 945 | 186.4 | 1975 [ 0529 | 106
7.816 25,1 18 110 {01 |o031 | 3 6.1 15 1805 | 189,1 | 310,7 | 346,7 0,502 1,12
5.071 269 | 18 | 130 | 0,05 | 016 | 24 61 141 | 0863 | 1229 | 2485 2634 | 0,528 | 106
7,703 24,8 18 130 { 0,07 {022 | 3 6.1 15 1745 | 172,2 | 310,7 | 3318 0,524 1,07
7,842 252 | 18 130 (01 1031 | 36 6 2458 | 3729 | 4196 | 0498 | 133
7.842 252 | 18 130 |01 o031 | 42 s’{ }g { 333 { 2458 | 435 4818 1 0,506 | 111
7,653 24,7 18 150 10,07 | 022 | 36 6.1 15 2,226 214.4 | 372,9 | 391,9 | 0533 | 105
7,859 25,2 18 150 | 0,1 0,31 48 6.1 15,1 2.863 306 497,1 505 1| 0502 1,12
4,286 | 24 20 | 85 1003|009 | 12| 77 | 14% | o743 | 356 | 1286 | 8 | 0847 | 066
5,796 28,1 20 85 | 005 | 016 | 1,2 7 595 | 1286 | 1362 | 0529 | 1,06
7812 | 27,1 | 20 85 |01 |[031] 1.8 7’; {2‘9, (:4]%7 119 1929 | 2152 | 0502 | |2
7812 | 27,1 | 20 8 (018 | 057 | 3 77 167 | 1992 | 216 3214 | 3616 | 0498 | 1’12
7812 | 27,1 | 20 85 1048 1057 | 36 | 77 | 187 | yooo | 216 | 3857 | 4259 | 0507 | 1y
7837 | 272 | 20 95 | 018 | 057 | 42 77 168 | 21403 | 2614 | 450 499 0,505 | 111
5379 | 287 | 20 | 110 {005 {016 | 1.8 6 = o18 | 1920 | 2037 | 053 | 106
7867 | 273 | 20 | 110 |01 }031 ] 3 ;; }5 9 ?'gé’s 1836 | 3214 | 3563 | 0505 | 111
7.867 | 273 | 20 | 110 (018 | 057 | 48 7'7 169 | 3042 | 3333 | 5143 | 577 0499 | 1'I2
5,161 2091 | 20 130 10,05 | 0,16 | 24 77 16 0817 | 120 9571 | 271,7 | 0,53 1,06
789 | 274 | 20 | 130 |01 | 031 | 36 77 17 2185 | 240 3857 | 431,2 | 0501 | 112
5,268 28,4 | 20 150 | 0,03 { 0,09 | 1,8 7 898 | 1929 { 1978 0546 | 1,03
4,971 294 | 20 | 150 | 0,05 { 016 | 3 7’; }2 8’331 1499 | 3214 | 3394 . 053 | 1,06
7,724 | 269 | 20 | 150 | 007 | 022 | 36 77 16 o084 | 2101 | 3857 | 4061 | 0532 | 105
7912 | 274 | 20 | 150 {01 |031 | 42 7,7 17 5706 | 2998 | 450 | 5065 ( 0498 | 1.13
L 7ol | 214 | 20 | 150 [0l |0 31| 48 [ 77 | 17 2705 | 2098 | 5143 | 571 | 0.504 | 1711
-}




ITPHJIOXEHHE 5

TENVIOTEXHUYECKUN PACYET 3EHUTHOI'O ®OHAPH
MPY OBOT'PEBE MOJ®OHAPHOI'O NMPOCTPAHCTBA

TpebGyeTcsi mMpoBepHTh BO3MOXKXHOCTb 0Opa3oBaHUA KOHIEHCATa NpPH
3MMHUX YCJOBHAX 3KCIMIyaTallud Ha BHYTPeHHEHl NOBEPXHOCTH 3€HHT-
HOro ()OHAaps, YCTAHOBJEHHOTO B NOKPHITHYM NPOH3BOACTBEHHOTO 3IaHHUS,
pacnoJyioxeHHoro B Mockse, ¥ npu Heo6XOAUMOCTH NpPeLyCMOTPETh Meph!
AN ycTpaHeHus KoHieHcata. Pasmep cBeroBoro nmnpoeMa ¢oHaps
1,2X 1,4 M. Ceetonponyckaioliee 3anoJIHEHHe BBINOJHEHO W3 HBYXCJOH-
HOro cTekJonakeTa. Boicora momemenusi L=6 M; rpajgueHT NOBHILEHHS
TemnepaTypnt no BoicoTe mnomemenusi A {=05° C/M. OtHocurenbnas
BJIaXKHOCTb BHYTPEHHETr0 BO3AYyXa B NOMeELIEHHH (pn=50%; TeMneparypa
B pabouefi 30He moMelleRHs ta=18" C; Tenuionepenaua y BHYTpeHHef

TOBEPXHOCTH OCTexkJenns a, =9,88 Br/(M2-°C).
CoraacHo raase CHull I1-A6-72 «CrtpouTenbHast KJINMAaTOMOTHA H
reodus3nka», cpeaHsd TemnepaTypa Haubojee XOJOAHOA NATHAHEBKH
anss MockBn cocrasasier £y =—25°C. Ilo ¢opmyne (11) onpemensem
TeMnepaTtypy B noigoHapHoM mpoctpanctBe: fngp=18+0,5(6—2)=20°C.
IMo ¢opmyse (20) ompegensieM TeMnepaTypy Ha BHYTPeHHeR mno-
BEPXHOCTH OCTekJeHHsi 3eHnTHOro ¢onapsa. Ilpy stom 3HaueHne Ro =

=0,29 m2.°C/Bt npurumaem no ta6a. 10.
tngp —t 20+25

= — --—2 fom—
%8 ='np o, Ro 0—988-029

Oas t,=18°C n @, =50% no Ta6a. 7 onpenenseM Temneparypy
TOUKM DOCH, KOTOpast cocraBaser Tp =7,4°C.

TemnepaTypa Ha BHYTPeHHel NOBEPXHOCTH 3€HHTHOTO (oOHaps HHKC
TOYKHM POCHI, YTO YKa3blBaeT Ha BO3MOXHOCTb 06pa3oBaHHA Ha Helt KOH-
nencata. Jlas ero ycrpaHeHHs HeOGXOAMMO YCTPOACTBO ROMOJHHTENLHOrO
oBorpeBa moA¢dOHAaPHOro NPOCTPAHCTBA, KOTOPHIA BHIMOJHAETCA C TO-
MOIbio TPyOuaThIX HarpeBaTesiefl, pa3MelllaeMblX NO HUXKHEMY IMepH-
MeTpy ONMOpHOro KoHTypa ¢onaps.

O6umasn anuHa HarpeBateneit cocrasiser 5 M. ITo rpajpuky (cm.
puc. 8) aas @p=50% u £y =—25°C onpenenseM NOMOJHUTETHHBLIH

pacxon renna Ha 1 m? cBeToBOro mpoema:
Gnon =442 Br/M?,

ITo cdopmyse (44) HaxomuM [ONOJHHTEJbHBI pacxox Temia Ha
OIHH GQOHapb:

=4,3°C.

Qpon =442-1,2:1,4=7426 Br.

ITo ¢opmyne ompenensiem Temuepatypy B NoAdOHapHOM NpOCTPaH-
ctBe (cm. m. 4.17):

g =18+05(6—2)+0,33 V 442=269°C.

[MpunnmaeM Temnepatypy HarpeBateseii 80°C u no cdopmyaam
(43) w (47) onpenenseM Ko3(GUUMEHTH! TENJOOTAAYH KOHBEKLHEN W
H3JIyYeHHeM

0y =1,68(80—18)"" =6,7 Br/(m2-°C);
78



( 273480 )4_( 273+ 18 )4
- 100 100

== =6 B 2_oc .
L3 5 80—18 93 T/(M )

[Maomans TenyooTnalomel MOBEPXHOCTH HarpeBaTesell onpexensiem
no ¢opmyae (45):

So = 7436 =1,07 m2
(6,7+153,3) (80—26,9)
TpeGyeMuit nuameTp HarpeBaTegeil ompejensieM no cdopmyae (46):
107
T 3,14:5
lMpunnmaem nnavetp TpyGuaThix HarpeBateseft do =7 CM.

=0,067 m=6,7 cMm.

4]

MMPUJIO)XEHHE 6

TETVIOTEXHUYECKHIM PACYET OKOH ITPU TEIJIOBOH
3AIIMTE NMOBEPXHOCTH OCTEKJIEHUS
CTPYSIMH BO3IYXA

Mpumep 1. TpebyeTcsi ¢ NMOMOWIBIO H3OTEPMHUECKOM IOJYOTpaHH-
YeHHOR CTPYH He RONMYCTHTb NPOHHKAHMS XOJONHHX TOTOKOB BO3AyXa
B pabouyl0 30HY NOMEIleHHSs M pAaCcCuMTaThb ONTHMaJbHLIE NapaMeTphbl
CTPYH M TemjonoTepu uepe3 okHOo, CTPOHTENLCTBO 34aHHA HaMeueHO B
Mockpe. CpeTonpospausoe orpaxjeHue COCTOMT K3 ABOHHOro CIJOMW-
HOro OCTeKJeHus BhICOTOR 10 M H BO3XYMIHOA NPOCAORKHM UIHPHHOA
0,3 M. Kospduuuenr Ttenronposomnoctd crekna A=0,8 Brt/(m-°C);
TomuuHa crekna 0,01 M. Pacuer Benem npu mupuse BHTpaxa L=1 M.
TemnepaTypa BHYTpeHHero BO3Ayxa t,=20°C.

[To CHuIl II-A.6-72 «CrpouTennHast KJIMMaToJOrHS M reodH3nka»
BbiGupaeM Aasi MocKBbH TeMnepaTypy Hapy»HOTO BO3ayxa:

Iy=—25°C (Temnepatypy HauGosiee XONORHON NMATHIHEBKH).
[To Ta6a. 7 Re=0,39 m2.°C/Br.

ITo ¢opmyrne (48) onpemensiem f, ., (R, =0,114 m?.°C/BT npmn-
HaTo no CHHII I1-9-79 «CTpouTenbHas TemnoTexHUKa»):

t g—15=0,114(20+25)/0,39=13,1°C.

Haxoxnm MecTo BCTpeun Temnofi M XoJOLHOA CTPYi mo ¢opmy-
ae (49):

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

Bri6upaem mupuHy weanm comna bo =50 MM M HaxomauM ONTH-
MaJsibHOe 3HaueHHe CKOPOCTH:

uo=0.155-13,1"s .2,2": [0,06"s =24 m/c.
OnpenessieM MeCTO OTpbIBa CTPYH OT OCTeKJeHHs mo ¢opmyae (51):
Xo.c =27-2,42.0,05/13,1% =1,4 M.
ITo dopmysne (52) onpenensiem ack:
79



— . 172(2,4-005)%%(0,12.14%
Ge 14 \ 0'05'/2
Tlo dopmyse (53) Haxomum Un:
1 ( 273420 )4 _ ( 273+6,9
13,1 100 100

+l) =29,4 B1/(M2.°C).

og=

4
) ] =4,7 Br/(M2-°C).

Onpenensiem R, no dopmysne (55):
Re=1/(29,4+4,7) =0.029 m2.°C/BT.
Onpenensiem (t,—tg)e MO popuyse (54):
0,029 (20+28)
0,39—0,11440,029
OnpeneasieM tensionotepu Q¢ mno dopmyne (56):
Qc=(29,4+4,7)4,5-1,4-1=218 Br.
Haxonum x,,,, no dopmyae (57):
o, =58-2,42.0,05/13,17 =3 m.
Haxonum (tg—Tp)po
(tp—1g)p0 =13,1/2+4,5/2~=88°C.
Io dopmyaam (58) u (59) Haxozmm a_,,‘fc u E;fk :

X —09-88' (2,4.0,05) ~0'3[1+27,8(2.4-0,05)"% | =82 Br/(u2-°C);

(tn'—'TB)C = =4,5° C.

ak  =32,2.88" (2,4:0,05)7 [140,013(24-0,05) ~07]=
=8 Br/(m2-°C).
Mo ¢dopmyse (60) Haxomum Temyonorepu Qp.o :
Q.0 =[(8,2+4,7)(2,2—1,4) + (8+4,7) (3—2,2)]18,8-1=183 Br.
Onpeneasiem Tennonorepu Qyno dopmyse (61), npeasaputenbHo
onpenesus Og:
a=1,58-13,1"" =3,9 Br/(m2-°C);
Q«=(39+4,7)13,1(10—-3)1 =788 Br.
OnpegensieM obmue TemyonoTepu okHa no ¢opmyne (62):
Q=21841634-788=1189 Br.

Mpumep 2. C nomompio cTpyn Bo3gyxa TpeGyeTcs 3alUUTUTL BHYT-
PEHHIOI0 TNOBEPXHOCTh ONHOCJOMHOTO OKHA OT BHINMAJeHHs KOHJAeHcaTa.
Boicota orRHa 3 M; ToamuHa crekaa 10 mM; A=0,8 Br/(M-°C); ty =
=—20°C; ¢,=20°C; xpaTHOCTb BO3AYX0OGMeHa B NOMEIIEHUH CO-

craBasiet 1 06/q; BaarosbiesieHusi Manble (8 r/m?).

ITo Ta6a. 10 ongene.nﬂem OTHOCHTEJIbHYIO BJIAXXHOCTb BHYTPEHHe-
ro Bo3nyxa: @, =53%. Tlo Tabn. 9 ompenenseM TemnepaTypy TOUKHM
pocei: Tp =10°C.
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Tpunumaem wHpHHY WeAH comna be =10 MM u Haxoaus CKOPOCTb
HCTEYEHUA CTPYH K3 cOmJa:

4, =058/0,012 =58 wmjc.

ITo dopuyae (51) onpenenseM MeCTO OTPbIBA CTPYH OT CTEHKH:
Xo.c =27-5,82:0,01/10°" =1,95m.

Tlo ¢opmyne (63) uaxomum:

4,7(tm—1g) +1,56(58-0,00) 013 % (11 ) = oﬁ’is%%’a;;
(tm—r,)=16°C,

Tlo dopmyne (64) BbiuncafeM TemmepaTypy B YCTbe CTPYH:

1,95

001

Cpennue kosthdumuenTs! KOUBEXTHBHOrO TenJjcofMeHa:
UL R AL

=20,1 Br/(mM2-°C);
X, =09(20—10)' (5,8-0,01)—043 [14+27,8(58-00)"% 1=
=10,5 Bt/ (m2-°C).
Haxonaum cpepnuii Temnepatypubiii nanop (fm—7Tg)ep *

(62+10) v o0 C.
(tm —Tp)ep = —1-95——[1+7,2(195/2 3,6)1=20,3°C

A
to=10+0,28-16( ) =62°C.

O6mue TenJaonoTepn paBHHL:
Qosm =[(47+20,3- 1,93+ (47+10,5) 10(3—1,95)11=1200 Br.
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MPUJIOKEHME 7

TEXHHKO-9KOHOMHWYECKUE XAPAKTEPHMCTHKH OKOH JKWJ/IbIX 3JJAHNM

Hoanuectso
B Cpemuan
, IlpmBeneH- , 55 SBYKOHBONH- | [IpuBeneHHLIe
TexHHYeCKan THO OKHA M ero KPATKaf 24 HOoe TepMu- o F §°=\, pyloIas cmo-| aaTtpaTh Ha
JOKYMEeHTaNUA XapaKTePHCTIKA . EE‘ % ‘nggggg; e(x:i(;e § g 2 5 E‘ . coGHOCTD t;rg—to 12-aram-
g | Skl wmiccBr | Tes| SEE| cumxomme | LI SRAMMA.
g | gk £35| Sa5| mywe A o
rocT 1121465 Co cnapeHHBIMH nepensiera- 2 1 0,18 1,2 69 29/18 5,57
MH, UIHPOKOR H Y3KOHR CTBOp-
KamMya Ha G0KOBOM MOJEece
Ans6om PM Co cnapeHHBIMH nepemyera-| 3 9 0,23
1018—03 MH, CTBOpKaMH Ha GOKOBOM 2 54 33/29 6,9
(MHHUHUTIIT) nojBece, KJanaH [OPH3OH-
TaJbHbIE Ha HHXXHeM HoOABe-
ce, N0 TEpPHMETPy MeXcTe-
KOJIBHOH NOJIOCTH CHeuHalb-
Hasl 3BYKOIOIJIOIIAOIAS Npo-
KJaaxa
!
Amp6om PM Co cnapennnMH nepensera-| 3 2 0,25 2 53 32/98 77
1018-04 MU, CTBODKH H BEPTHKAJbHHIH ’
(MHHUHTII) paspe3no Kianam Ha G60Ko-
BOM MOJBece, N0 NepUMETpY
MEXCTEKOJbLHOR II0JIOCTH che-
HHajbHasi  3BYKOMNOrJoOLIalo-
mast oOKJajKa, CTeKJonaKer
U3 ABYX CTEXKOJ
AmGom PM Co cnapennwiMu nepemsiera-| 2 2 0,19 1,75 63 34/31 88
1018-00 MH, IIMPOKOA M Y3KOH CTBOp- ’
(MHUMTIIT) KaMn Ha GOKOBOM NoOjBece
Anv6om NJI-61 C oaunapHbIMH TepemieTamu| 2 1 0,2
(MHUHT3IT) PaBHOA IWHPHHHEL CO CTEXJONa- 1.2 67 30/25 6
KeTaMH H3 JIBYX CTEKOJI
Ann6om U1-63 C pasaenbHo-cnapeHHEIMH Te- 3 i 0,17
(MHHUUTIIT) penJieTaMu: B LIHPOKO# CTBOP- 14 n 20/16 85
Ke TpH nepemnjera, B y3KOH —
ABa nepenjera
Ansbom PM Hepenoamomuﬂnenb!e OKHA CO 3 i 024 14 50 29/26 88
1018—08 crapeHHBIMH nepenJieTaMH ’ ! ’
(MHHHUTII) (BHYTpeHHHI — JepeBsIHHBIH,
HapPYXHBHIfl -— aNOMHHHEBHIA)




[MPUTO)XEHHE 8

PE3YJIbTATbI PACYETA HA 3BM 30®EKTHUBHOCTH
MPHUMEHEHHS OKOH IMPOMBIIIJIEHHBIX 3JAHUH
IPY1 COBMEMIEHHOM OCBEHNIEHHH

TpeGyerca OlipefeTHTL ONTHMaAbHOE COOTHOLIEHHE NJOWAAH CBe-
TOBHIX TPOEMOB U TIJYXOH UACTH HADYKHBIX CTEH, a TaKxKe KOJHYECT-
BO CJIOEB OCTEKJIEHHS OKOH M ONTHMaJbHOE CONPOTHBJCHME TEmJonepe-
fave TJIYXMX yacTedl CTeH (O CBETONMPOEMAMH INPH MHHHMAJILHBIX NpPH-
BeJleHHHIX 3aTpaTax.

MHorosTaxHoe 3gaHue ¢ BbicoTOM 3Taxa 6,4 M pacnosoxeno B
Mockae, Haspyxmble CTEHBl H3 KepaM3nToOGeTOHHBIX maHejnefi (y=
=1800 xr/v?}, oaKTypeHHHIX UEMEHTHO-MECYdaHbIM pacTBOPOM TOJ-
muHo#t mo 2 ¢M ¢ Kaxaoft cTopounl. PaccMmaTpuBaemoe nomeuieHnue
nMeeT OOKOBOE ONHOCTOPOHHEe OCBEllleHHe, CBETOBHIE NMPOEMH ODHEHTH-
poBaHb!l Ha 3anaj. Pa3mep nomellenus B mirane 30X 16 M. B moMemennn
BHITIONHAIOTCA 3pHTesbHble pabBorel IV paspsaga, HOPMHPOBaHHOe 3Ha-

yenue KEO npu coBMemennom ocBelleHHH ef,n =09% u E4=200 Jax
NpH MCKYCCTBeHHOM ocBemleHun corjacHo CHull 11-4-79, ra6a.l.
Temnepatypa BO3AYXa B NOMeIleHHH B 3uMmuRi nepuon 5 =20°C,

B JetHuil — ¢] =25°C. Pacueruble M3ObITKM Tem1a OT NPOM3BOACT-
BEHHLIX TDOLECCOB COCTABMAIOT §p, =0,6 Br/m3. Pexum paGotsl mnpo-

W3BOJACTBA JAByXcMeHHbll, d=15 u, Koadpduuyent, yanTHBaomui Koau-
yecTBO HepaGouyux AHell B TeueHwe ropa, f=0,7.

Croumocts | M3 caos xkepamsuroGerona u 1 M2 (paKTypHBIX cJoeB
ompefeqeHa no npefickypanty 06-08 (m. 1.34) u cocraBuna CoOTBeTCT-
BeHHo Curp =50 py6/m?®, Cp =0,8 py6/m2. Kosdduiuent rensgonposoa-
HOCTH Kepamautoberona paBeH: A, =0,45 Br/(m-°C), Tepmuueckoe co-
IIPOTHBJEHHE (PAKTYPHBIX CJ0eB Pr;=10,043 m2-°C/BT.

B KauecTBe 3amOJiHEHHMS CBETOBEIX NPOEMOB HCIOJAH30BAHLI CTallb-
nute okHa cepun 1.436-4. Ctoumocts 1 M? oxoHHOro 6/10Ka AJAA KOHCT-
PYKUHHE ¢ ONHOCJONHEIM OCTeKJeHueM cocTtasiser 6,46 py6/m?, nByx-
caoftubiMm — 16,14 py6/m? TpexcaoitusiM — 22,36 py6/m2 Conporus-
JeHHe TelJonepegauye OKHA C OJHHM CJOEM OCTeKaAeHust Ro.ox =
=0,163 m2.°C/BT, ¢ gBymMa caoamu — Rp.ox =320 M2-°C/BT u Tpems
croamMu — 0,465 wm2.°C/Br. KosdouuueHT n 4Jst 3THX KOHCTPYKUu#
OKOH pasell cooTBetcTBeHHo 6,13, 3,13 u 2,15.

Jdas otonJeHusi NOMeUIeHMS B 3UMHHA H BEHTHAALUH B JETHHA
nepHOAb NpeJyCcMOTpPeHa CHCTeMa BO3AYIUHOrO OTOILJIEHUS, COBMEHICHHAS
C BeHTHIsIuMed. YI1eJbHAS CTOMMOCTb YCTpoicTBa 3TOR cHcTeMH b=
=0,005 py6/BT. TemmepaTypa Hapy:KHOro BO3AyXa [JIs HPOEKTHPOBA-
Rusi oTomieHus fy =—25°C, BeHTmasumu I® =223°C, 13® =—14°C
no CHull I1-33-75. [1popoauTeNsHOCTE OTONMTENLHOrO mepuona Zop=

=205 cyT, cpeaHss TeMnepaTypa OTONHTe/NLHOrO nNepHoAa fm.orn=
=-—3,2°C cornacto CHuIT II-A.6-72. Vpesbunii pacxox Bosayxa Ha
NPUTOYHYI0 BeHTAMANMI0 Ny =0,2-10—3 kBt-u/?, BuiTaAXKHYI0 — Npp=
=(,1-10—3 xBr-q/m5

Cpennee 3HaueHHe MHTEHCUBHOCTH CyMMapHOH COJHEYHOH pamua-
IMA 33 BEHTUJSAHUOHHMH nepuox (fy ==20°C) Ha BepTHKAJbHYI0 NO-
BePXHOCTb, yCpeJHEHHOe MO PA3JIHYHEIM HaMpaBJSHHSM C y4eTOM HRelcT-

BUTeJbHOH 06JauyHOCTH: Qgp=119,8 Br/m2. Io CHull 1I-33-75,
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Ta6auna 1
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1a6a. 4 u 5, npaa. 12, kospduIHeHTH 2, W ky COOTBETCTBEHHO DABHH
0,72 u 0,9. KospduuueHt m; , yUHTHBaOWKUA BJHSHHE TENJOM3OHTKOB
Ha TeMmepaTypy Bo3ayxa B pabouef 3oue, pasen 0,5. _

Pacuer ecTecTBeHHO!l OCBelleHHOCTH AJA YcxoBulfi Mocksbl npous-
BoAwicA no oGnadwHoMmy HeGy. 3HaueHHs CpeRHEMeCAYHOR ecTeCTBEHHOI
CCBEIIEHHOCTH B 32BHCHMOCTH QT Yaca CYTOK mpuBegeHs! B Taba. 1.
CTOMMOCTH TemIoBOfi M 3JEKTPHYECKOM 3Hepruu asa yciaosuit Mockbst
coorpeTcTBenlo paBuul: Cr.p =0,013 py6/kBr-u u Cs.s =0,03 py6/xBr-u.
OG6ofmennass XapaKTePHCTHKAa [AJA YCTAHOBOK C  JIOMHHECHEHTHHIMH
JaMOaMH, TPHHATHMH JJIA OCBellleHHs B paccMaTpuBaeMOM NoMeule-
Han, m’=0,021.10—3 &Br-u ¢ yuerom notepb B IIPA u cern.

B pesyavrate pacyera no mporpamme aas IBM M-4030, npusemen-
HOR BHIlUe, MOMY4eHH! 3HaYeHHA NPHBEAGHHBIX 3aTpPaT NpH ycTpoiicTae
OKOH C ONHO-, ABYX- M TPEXCJONHHIM OCTeK/JEHHEeM NJAS paccMaTpuBae-
Moro 3nanuf. B Ta6a. 2 ykasaHe 3HayeHH: MNPUBENEHHBIX 3aTPAaT NpH
pasyindHOf BhicoTe (NMONLAAH) CBETOBLIX NMPOEMOB,

Ha ocHoBaHMH AafHBIX pacdeTa ONTHMAaJbHasi BHICOTA OKHA, COOT-
BETCTBYIOIIAs MHHHUM2JIbHHIM NpPUBEJEHHEIM 3aTpPaTaM, HaXOLHTCSl B HH-
TepBaiie ot 0,6 10 2 M npu NpHMEHEHHH OKOH C TPeXCJIOAHBIM OCTEK-
JenpeM u or 0,6 no 1,4 — c aByxcJofHBIM oOCTek/JeHHeM. B yciosusix
MocKBH YCTPOACTBO OKOH € NRBYX- W TPEXCHONHEIM OCTeKJAeHWEM [Js
paccMaTpHBaeMOro 3MaHHf NBAAECTCA PABHOSKOHOMHBIM IO MNPHBEREH-
HEIM 3aTpaTaM (pacxoaeHue B mnpeaenax 1%). Yaarmpasm B mepcnex-
THBE HM3MeHeHne TapupoOB Ha TEMJOBYIO M SJIEKTPHYECKYIO SHEpruio, ie-

85



Ta6banuna 2

IIpuBepeHnble 3aTpaTit II py6/(M2-roxn),

npa ycrpolicTBe OKOH ¢ OCTeKIeHHEM
Hyyo ™

OHOCHONHBIM JABYXCJIOMHEIM TPEeXCIOHHBIM

5 8,94 7,34 7,07
38 8,23 7,05 6,84
2 7,22 6,63 6,57
14 6,93 6,56 6,55
0,6 6,69 6,54 6,54

Jecoo6pa3Ho NMPHMEHSAThH NP YCTPOACTBE OKOH TPEXCAOAHOE OCTeKJeHHe,
Taxnm o6pasoM, AN paccMATPHBaeMOro 3AaHHA ONTHMAJbHAS MJAOMALbL
CBETOBHIX MNpoeMoB cocTaBasier 10—30% mJomann HapPYXKHBEIX CTeH,
np# 3TOM CONpOTHBJCHHE Temitomepeaaye okHa Ro ox =0,465 m2-°C/Bt u
CONpOTHBJIEHHE TelJoNepesaye rAYXHX YYacTkOB cTeH R, .. =RIP.

=0,716 m2-°C/BrT.
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