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'maBa 1. BeBegeHue

B ucnonb3oBaHun ConHua B Ka4eCcTBe UCTOYHMKA TennoTbl HET HU4Yero Hosoro. Eule 2400
net ToMy Hasag Cokpart nucan: «Cenvac B Jomax C BALOM Ha tor CONTHEYHbIE My4Y MPOHMKaOT
B raniepev 3vMON, a JIETOM MyTb COSHLA NEXUT Hag HaWMMW rofIoBaMm U Bbile KpbIL TakK,
4YTO UMeeTcs TeHb. Ecnn Torga aTo Haunydwee yCTPOMCTBO, TO Mbl JOMMKHbLI ByAeM CTPOUTb
IOXKHbIN dhacag Aoma bonee BbICOKUM, YTOObLI B OM NOCTYNanu ny4y 3MMHero corHua u ce-
BepHbIN chbacag 6onee HU3KUM, YTOObI 3aLLUMTUTL AOM OT 3UMHUX BETPOBY.

B 10 Bpems kak 'peyeckuin Jom, onncaHHbli CokpaToM, Tepsin TEMNSIO Tak Xe BbICTPpO, Kak u
cobupan mn3-3a KOHBEKTMBHbLIX U paaMauUOHHbIX NOTepb, PUMMSHE ODHapPYXunn 4To ecnu
NMOpTUK (ranepero) U OKHa HXKHOWM OpPUEHTauUMM OCTEKNUTb, TO CONIHEYHasl sHeprus byaer
yrnoBreHa N MOXHO BydeT COXpaHUTb NOTyYeHHOe TEMMO Ha HOYHON Nepuno BpeMeHn. OToT
npocTor heHOMEH MONyYnn Ha3BaHue «TennuyHbii addekT». CerogHa AOM, B KOTOPOM
ncnonb3yercs adpekT Tennmubl Anst OTONMEHUs, Mbl Ha3blBaeM «MacCUBHBIM COSNTHEYHbIM
OOMOMD.

CyuiecTtByeT obLee amnmpuyeckoe NpaBmo, CornacHo KOTOPOMY rPaMOTHO CMPOEKTUPOBAH-
HbIA MACCUBHbIN COMHEYHbIN JOM B CpaBHEHUN C TPAOULMOHHO CNPOEKTMPOBAHHBLIM AOMOM
TOW e NnoLiaam NOMOXET CHU3UTb 3aTpaThl Ha oTonneHme Ha 75% npu yaopoXXaHun cTpo-
nTenbcTBa Bcero nuwb Ha 5...10%. Bo mHorux panoHax CLUA naccuBHble CONHEYHblEe AoMa
He TpebyoT HUKaKOW AOMOMHUTENBHON SHEPTN Ha OToNNeHne nnn oxnaxaeHue. C yyetom
TeKywux n Byaywimx nnaHuMpyemblX 3atpaT Ha OTOMfeHue OO0MNOfHUMTENbHas CTOMMOCTb
CTPOUTENBLCTBA NACCMBHOIO CONHEYHOrO JOMa BO3MeLLaeTcst o4eHb bbicTpo. OdurumansHelie
0630pbI ykasbiBatoT Ha 100000 naccMBHBLIX COMHEYHbIX JOMOB, MOCTPOeHHbIX B CLUA (1984),
HO HeoMLManbHblE MCTOYHMKN TOBOPAT 06 OAHOM MUMMMOHE 34aHWI, B KOTOPbIX UCMOMb30-
BaHbl T€ WIM MHbIE NONOXEHNS NaCCUBHOINO COMHEYHOro Au3anHa (Yale Bcero Tennuubl,
NMPUCTPOEHHbIE C KXKHOW CTOPOHLI AOMA).
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'maBa 2. XapakTepuCTUKU NaCCUBHOIO
CONIHeYyHOro goma

PucyHok 2.1. BO3MOXXHOCTU NaCCUBHOro COSTHEYHOIro OTOMJEeHUA
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Bo3MOXXHOCTW NacCMBHOIO COMHEYHOrO OTOMMEHUSA B pa3nuyHbIx panoHax CLUA.

[MaccmBHbIA CONHEYHbIA AOM MUMEET HEeKOTOpble OTNn4YnTEeribHble NPOEKTHbIE 0COBEHHOCTMU:

1.

B ceBepHOM nonyLiapum 3HauMTenbHas YaCTb €r0 OKOH OPUEHTUPOBAHA Ha Hor (B KXKHOM
— Ha ceBep). ConHevyHasa paguauusi, rMmaeHbIM 00pa3oM BUAUMAS 4acTb CONTHEYHOTO
CNeKTpa, NPOHWNKAET Yepe3 OPUEHTUPOBAHHOE Ha COSHLE OCTEKNEHNE OKOH Aoma Unu
TENNULbI 1 NOrNoLLAeTCs NTOBEPXHOCTAMM MaTepPUanoB, HAXOASLLMXCS BHYTPY TEMON30-
nMpoBaHHON 060M104KM AoMa. [1OCKONbKY 3TV HarpeTble MOBEPXHOCTY BTOPUYHO U3NyYatoT
3HEprui B UHTEPbEP OOMa, TeMnepaTypa Bo3ayxa B HEM MOBbLILLAETCS, HO TeNsioTa He
NMPOHUKAET Ha3af Yepe3 OCTEKNEHME, TakuM 00pa3oM pe3ynbsTaToM SIBMSETCS YNOBEeHHas
CONHEYHas 3Heprus.

B ngeane, BHyTpeHHME NOBEPXHOCTN — MaTepuarbl BbICOKON NIIOTHOCTU: 6ETOH, KUpnuy,
KameHb, caMaH. 3Tn MaTepuansl U3-3a adpdekta TennoBon MHepLmMKn (CNOCOBHOCTL Mo-
rnowaTtb 9Heprvio 1 oTAaBaTb €e Yepes3 Kakoe-TO BpeMs) MOryT 3anacatb TernrnoByto
3HEepPruo Ans NOCTOSHHOIO MEANEHHOro ee N3NyyYeHusl, CHXKas TeMneparypHble Kone-
faHVa B 340aHUM U BEPOSATHOCTb MeperpeBa BHYTPEHHero Bosgyxa. Takum obpasom,
3HaYUTENbBHYIO YacTb OTONUTENBHOW Harpy3Kkn 34aHn MOXET HECTU COMNHEYHast SHepPrus.

B paHHMX nmaccuBHbIX COMHEYHbIX 3aaHnax 1970-x rogoB, apXUTEKTOPbLI U CTPOUTENN
BCSIMECKM CTPEMUITUCH YMEHBLUMTL MMOLWAAN BOCTOYHbIX, 3anafHbIX U CEBEPHbIX OKOH
Joma B NMPOTUBOBEC YBENUYEHMUIO MIOLLaaM OKOH KXXHOW opueHTauuun. 3To BCe elle
obLLee amMnMpuyeckoe nNpaBusio, HO NOSIBIIEHME SKOHOMUYHBLIX U UIBMEHSIFOLLIMX N3MyYeHne
NNeHoK (TeNNoNornoLwanLLunX 1 TEMNOOTPaXaLLMX), pacrnonaraemMblX C pa3HbiX CTOPOH
OCTEKITeHUS OKHa, MO3BOSIMMO NPOEKTUPOBLLMKAM M CTPOUTENSIM CHU3UTb XXECTKOCTb
TpeboBaHuI 3TOro NpaBuna. ATo xopoLluasi HOBOCTb ANs MECT, B KOTOPbIX CTb KpacuBbIl
BMJ Ha OKPYXaloLLyo NpUpoay He TOMbKO B HOXXKHOM HanpasneHuun. 3anagHble OkHa —
WCTOYHUK Neperpesa B NleTHee BpeMsi, U NETOM A0MKHbI OblTb 00s13aTeNbHO 3aTEHEHDI.
Boobuue, nnaH goma ¢ yasIMHeEHEM MO OCK 3ana-BOCTOK U ONTUMU3MPOBaHHbLIM dhaca-
[OM 0XXHOWM OpueHTauum Oyaet caMbiM NyYLUM 518 NAaCCMBHOMO COMHEYHOro AoMma.
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XapaKTepVICTI/IKVI NnaccunBHOro coJi-
HEYHOro goma

lMaccuBHbIE CONMHEYHbIE AOMA AO0MKHbI ObITb XOpOoLo TeENION30JIMpOBaHbl N UMETb HE-
3Ha4YUTENIbHbIE BEHTUNALMOHHbIE NOTEePU ANA COXpaHEeHUA CONMHEYHOIro Tenia B npeaenax
000noYKKM 3aaHuns.

nOCKOJ'Ibe TpGﬁOBaHVIﬂ B OTHOLWWEHWUU AONONMHUTENbHbBIX NCTOYHUKOB Tensa B NaCCMBHOM
COJTHEe4YHOM AOomMe CyLlleCTBeHHO YyMeHblUeHbl Mo CpaBHEHUIO C 0ObIYHBIM JOMOM, TO
ApoBdAHblE Ne4vn Ha aAnnTerbHble obrayHble nepunoabl — 4acTo ABNAKTCA OoNnTUMalribHbIM
Bbl60p0M Ona cuctemMbl BCnoMoraTesibHOro otonseHun4.

MaccrBHbIE CONHEYHbIE OMa YaCcToO MMEKT OTKPbIThIE NNaHbl (MepeTekatoLme NpocTpaH-
CTBa) Ans obneryeHnsa TepMocudoHHOro addekta B nepemMeLLeHnm CONHEYHOro Tenna
OT I0XXHOro hacaga Yepes Becb AoM. [1na pacnpeneneHms TeNNoro Bo3gyxa B 34aHusaX
C 3aKpbITbIMX NSIaHAaMW UHOTAA UCMONb3YTCH HEBOoNbLLNE BEHTUNATOPDI.
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naBa 3. MeToabl naccuBHOroO
COIMHEeYHOoro otronrneHusa

NMpsamMmon conHe4vyHbIN oborpeB

MmetoTcs 2 OCHOBHbIX NMYyTW MOMYYEHWUS MACCUMBHBIMU COMHEYHbIMW JOMaMy COSTHEYHON
3HEprnu, NPsIMON N KOCBEHHLIN oborpeB. [Joma ¢ npsiMbiM 060rpeBoOM, CHMUTAIOLLMECS NPO-
cTenwMMn TUNamm, 060rpeBatoTCst Yepes OKHA KXKHOW OpUEHTaLMMW, Ha3bIBaOLLNECH COMHEY-
HbIMM OkHaMn. OHKM MOTyT ObITb B BMAE TPAOULMOHHBIX OTKPbIBAKOLLMXCS UIN TITYXMX OKOH
0kKHOro dhacaa AoMa UM CTaHAapTHLIMU N30NPYHOLLMMUW CTEKMNSIHHBIMMW NMaHENsiMU B CTEHE
Tennuubl unu conapusi. B 1o Bpems, korga yacTtb TENOTbl UCMOMNb3YETC HEMEANEHHO,
CTeHbI, NOrbl, NOTOMKM U Mebenb 3anacatoT M3ObITOYHYIO TEMMOTY, U3My4aloLLYyOCa B MPo-
CTPaHCTBO AHEM M HOYbIO. Bo Bcex cnyyasax aodeKTUBHOCTb CUCTEMBbI U KOMGOPT NOMELLEHNS
C NpsiMbIM 06OrpeBOM BO3PaCTYT MPU YBENUYEHUN TEPMUYECKO Macchl (0eTOH, BETOHHbIE
Gnoku, KMpNu4n), pasMeLLLEHHON B Npedernax 3Toro NoMeLLeHus.

O6bIYHO 3Ty cucTEMY NOAPA3nENSAOT HA CUCTEMbI:
u *  MpPSIMOrO COJSIHEYHOTO OOOrpeBa XWIbIX MOMELLEHMI Yepe3 OKHA HXKHON
opueHTauuun (direct gain);

» oborpeBa n3onunpoBaHHOro oobema, T.e. Tennuubl (isolated gain).

Ix. Oyrnac bankomb (J. Douglas Balcomb)u ero nccnenosatensckas rpynna B HaumMoHansHow
nabopatopun Jloc-Anamoc pekoMeHAYET pacnpenensatb TEPMUYECKYHO Maccy No BCen nro-
LLaam nomeLLeHnsi, 060pyaoBaHHOIO CUCTEMON NPSIMOTrO CoNHeYHoro oborpesa. MNpegnoyTn-
TenbHO pacnonaraTe TEPMUYECKYHO Maccy Ha NyTu Ny4er NpsiMOro CONHeYHoro ceeTa (paau-
AUMOHHbIV HarpeB), HO Macca, pa3MeLLeHHast 3a ero npegenamu (HarpeB KOHBEKLMEN BO3AYXa)
Takke BaHa Ans obwen acdekTUBHOCTU cucTeMbl. TennoakkymynupyoLwias Macca B 4
pa3sa adpeKkTUBHEE B TOM Clydae, Korga oHa Haxo4MTCs Ha NyTU Nydeit NPsiMOro CONMHEYHOro
CBETa W NepefaeT CBOe TENso KOHBEKLUMOHHLIM NOTOKaM BO34yxa HEXenu Toraa, korga oHa
NULWb HarpeBaeTCsl KOHBEKLUMOHHLIMU NMoTOKamu. PekomMeHOyeMoe COOTHOLUEHME MeEXAy
nnowaasiMm NoBEPXHOCTY TEMMOAKKYMYIMPYIOLLEN MacChl U OCTEKIIEHUS KOXKHOW OpUeHTaLmm
6:1. BoobLue, komgbopm u aghgbekmusHOCMb CUCMEMbI COTTHEYHO20 OMOIITIEHUS] y8ennu4uea-
romces ¢ ysenudeHueM mepmuyeckol Macchl U O ee Koru4yecmea Hem HUKaKo20 8epxHez0
npedena.

lMomHuTE, YTO NMOKPbITUA, pacnorioXXeHHble NoBepX TepMMHeCKOVI MacCcCbl U3 TaKUX matepuanos,
KaK: KOBp#bl, npo6|<a, ApeBeCHOBOJIOKHUCTasA nnnTa, C KOSCb(bVILI,VIeHTOM Tennousonsauum R>5
6yﬂ,yT SCb(beKTVIBHO n3onmposaTtb TEPMUYECKYHO MaccCy OT ﬂOCTyrIa}OIJJ,eﬁ COJTHEYHOM Heprum,
3aTpyaHAA ee akKKkymMmyrnmpoBaHue. Takne mMmarepuarnbl, Kak: KepamMnieckme ninTkn anda nona
nnn KMpnu4 AendarTCA 3HAYUTEINbHO NydLWnM Bbl60pOM And NokKpbIThA nona, Ha KOTOprIZ
nagaeTt NoTOK NMNPAMOro COJNTHEYHOIo U3ny4YeHu4. MNUTKM JOMKHbI ObITh YNOXEeHbl HAa UEMEHT-
HbI pacTBop AJ14 NOJIHOro TepMNYECKOro KOHTaKTa C OCHOBaHUEM, a HE HaKleeHbl TOYEYHO.

B Tepmuyeckor macce, Ha KOTOpYH NagaeT npsiMoe CONTHEYHOE U3nyyYeHne, OCHOBHOE 3Ha-
YeHne UMeEeT NroLazab NOBEPXHOCTU, MOSTOMY TOHKME TEMMOAKKYMynupyroLmne nnuntbl ad-
dekTMBHEE TONCTbIX. Hanbonee adhpektnBHas TonwmHa gnst GETOHHON TENMNoakKyMynmpy-
towwen nntbl — 100 MM, yBenu4yeHue TonwmHbl 6onee 150 mm sBnsieTca 6€CCMbICIIEHHBIM.
Hanbonee achdekTnBHasa TonwmHa ons gpeBecuHbl — 25 M.

Hanbonee achpekTMBHO pacnonoxeHne TepMUYECKOn MacChbl MeXAy ABYMsi MOMELLEHUAMU,
B KOTOpbIE NOCTYNaeT NpsiMOe COSNTHEYHOE M3NyYeHne, T.K. B 3TOM Cry4vae TenroakkyMynmpy-
tolllasi CTeHa MOrMoLWaeT CoNHEYHoe Tenno 06enmMm NOBEPXHOCTSMM.
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MeToabl NacCMBHOIO COMTHEYHOrO
oTonfieHnda

PucyHok 3.1. OpueHTauma BHYTPEHHUX TENSI0aKKyMyNUpPYHOLWMUX CTEH
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BHyTpeHHMe TenmnoakkyMynupytoLLme CTeHbl, OPUEHTUPOBAHHBIE MO OCU CEBEP-HOT U HAXOAs-
LMecs Mexay NnoMeLleHnUsiMK, B KOTOopble NMOCTyNaeT NpsiMOe CONHeYHOoe M3nyyeHue (a), u
Mo OCM 3aMad-BOCTOK, MeXay TEMMMLEN, B KOTOPYIO NMOCTYNaET NPsIMOe CONHEYHOE M3ryYyeHne
W pacrnornoXeHHbIM K CEBEPY OT Hee NoOMeLLEHUEM C KrepecTopreM (OKHaMu BEPXHEro ceBeTa)

(6).

I'Ipe,u,meTbl C He3HaunTernbHOM Maccom n NOBEPXHOCTKN, NOKPbITblE MaTepunanammn C HU3KOWN
NIOTHOCTbLI, OOJMXHbI MMETb CBETITYHO OKPACKy ANnA OTpa)KeHUA COJNTHEYHOro n3nyyYeHusa Ha
maTtepuanbl C BbICOKOW NMOTHOCTLIO. ECcnin 6onee nonoBumHbI NoLwaan CTeH B NpoCTpaHCTBE,
Kyda nocrtynaet npamoe COoJiHe4YHOe usnydeHune, nMmerot 6OJ'IbLLIyIO Maccy, TO OHU OOJIXHbI
ObITb CBETMbLIX TOHOB. ECrnin Tennoakkymynumpyrouiaa Mmacca CKOHLUEeHTp1poBaHa B €ANHCTBEH-
HOW CTeHe, TO 3Ta CTeHa JO0MKHa UMEeTb TeMHYI0 OKpacKy, HO eClnun ee NnoBepxXHOCTb OPUEH-
TpoBaHa Taknm o6pasoM, YTO Ha Hee nagaeT COSTHEYHbI CBET pPaHHUM YTPOM, TO OKpacCka
ee [JomkHa ObITb CBETNON, YTOObI paccedTb CBET U TEMJIOTY B OCTAl1bHYIO YaCTb NOMeELLEHNA.
MaccuBHble Norbl 4OMKHbI UMETb TeMHYI0 OKpacCKy A1A akKyMynnMpoBaHUA TENNOThbI. Knepe-
CTOpI/Il71 [OIMKeH ObITb pPacnonioXXeH Takum O6p330M, 4TOOLI 06EecneYnTb MakCuMarnsHO paB-
HOMepHOEe ocBelleHne Ha BCH FJ'Iy6MHy nomewieHms. Ecnn xe KﬂepeCTOpI/IIZ ocBellaeT
TOJIbKO BEPXHIOK 4acCTb NMOMeLleHUdA, TO OKpacka CTeH OOJIKHa ObITb HACTONbLKO CBETNOMN,
4YTOObI paccedTb CBET U TenJyioTy no BCEW nrnowiagn nomMeLLeHus.

B xonogHom knumate nepemMellaemada tenjion3onauna B Buae opanmpoBoK, naHenewu, BHY-
TPEHHUX CTaBHeN, 00bEMHbIX LUTOP 4YacCTO UCNOJb3yeTCA OJ1A CHUXKEHUA TenronoTepb 4epes
OCTEKNEeHMe B XONoAHbIE 3UMHUE HouYN. B CBA3KM € TeM, YTO 3HAYNTENBHOE KONMYECTBO CO-
HEYHOro CBeTa OTpaKaeTCA JIETOM OT OPUEHTUPOBAHHOIO Ha oI BEpTUKaribHOro OCTeKneHuA,
TO MPUTOK TernJia He CTOJb BEJMUK B J1IETHEE BPEMA U KOHCOJIbHbIE 3aTeHAoW e KapHU3bl HE
HaCTOJIbKO HEOBXOAMMbI, KaK cymMTanu paHHME nNacCMBHbl€ COJTHEYHbIE NPOEKTUPOBLLNKNA.

B cBsi3u ¢ Tem, 4TO Yepes OCTEKIIEHNE COXPaHSETCs Xopoluasi BUAMMOCTb, 3Ta MeToamKa
Hauboree npvemsiema TaMm, rae CyLUEeCTBYIOT NPUSTHbIE BUAbI HA OKPYXKalOLLYH Mpupoay
yepe3 OCTEKIeHUE KXKHOM opueHTaumMn. HekoTopbiM NoAsiM HEMPUSITEH OCHENUTENbHBLIN
COIMHEYHBI CBET, MPUCYTCTBYHOLLMI B MOMELLEHMSIX C NPSIMbIM COSTHEYHBIM OBOrPEBOM, KpOME
TOrO, OH NMPUBOAMT K BbILIBETAHMIO OGUBOYHbIX M A4PanNMPOBOYHLIX TkaHel. MNpobnemon Takke
ABMISIETCS TO, YTO €CNU XUSbLibl AOMa MOTYT BUAETb BCE, YTO MPOUCXOAUT CHapYXu, TO U
CHapyXu BUOEH BECb MHTEPbEP XuUnuLia.
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MoMmMo obecreyeHnst TENIOM B 3MHEE BPEMS!, XOPOLLO CNPOEKTMPOBAHHBIN MacCHBHbIN
COJITHEYHBIN JOM OOMMKEH co3aaBaTth MPOXIiagy U XOPOLLYH BEHTUMALMIO NETOM. B HekoTopbIx
panoHax CcyLlecTBYeT YCTOMYMBLIA MU, pacnpocTpaHaeMbli Yyepes cpeacTBa MacCcoBOW
MHOPMaLMM 1 UOYLLMA OT NPOEKTOB HEKOTOPbLIX MEPBbLIX PAHHUX MACCUBHbLIX CONTHEYHbLIX
OOMOB, YTO NEperpeB B NIETHEE BpeMsi BOOOLLE xapaKTepeH A58 34aHUA 3Toro Tuna.

ApPXUTEKTOPBI N CTPOUTENM BbISICHWAN, YTO OBYXCBETHAsA Tennuua, NPUCTPOEHHas K AOMY, C
OTKPbIBAKOLLMMNCS BEHTUIALMOHHBIMU OKHaMK B BEPXHEN YacTn u B6rnmsm nona, cnocobHa
obecnevnTb eCTECTBEHHYK BEHTUMSILMIO IOMA B TEYEHMe BCero nerta. Yepes oTKpbITbie B
COIMHEYHbIN OeHb BEPXHNE BEHTUNSILNOHHBIE OKHA, MOgHUMAIOLLAACA Macca HarpeToro Bo3-
Ayxa, BbIXOAUT HapY>Xy 1 U3-3a NOHMXKEHMS aTMOCHEPHOIO AaBeHns B TEMMLY 3acacblBa-
€TCA NpOXnagHbl BO3OYX Yepe3 HWKHUE BEHTUNSALMOHHBLIE OKHA WU 4epe3 CMEXHble C
TEeNNLUEN OKHA NOMeLLLeHMI oMa. Ha3BaHHbIN «3¢hheKTOM ObIMOBOM TPYObI» STOT MPUHLUMM,
NCNONb3YHLUMIACS AN OXJTaXOEHWS B MHOENCKMX TUMK, MOXET Takoke NOAAEPXKUBaATb Npoxsiagy
B Bawem naccrMBHOM COMHEYHOM JOME B JIETHEE BPEMS B JTIOOOM KNMMATUYECKOM panioHe
CLUA 6e3 ncnonb3oBaHnsi BEHTUNSITOPOB UM KOHOWLMOHEPOB.

OT0T ahbPeKT YalLe Ha3bIBaOT «3PEKTOM CONMHEHHON TPYObI».

3aTteHsioLLme yCTponcTBa, CMOHTUPOBAHHbIE Ha KXKHOM ddacage AoMa, Takke MOryT 3alMTUTb
OT neperpesa B netHee Bpems. Onyckawowmnecs 3aTeHEeHNss UM NapyCUHOBbBIE HABECHI C
HapPY>KHOM CTOPOHbI OKOH HKXXHOW OpMEHTaLuK, conapusi, CTeH Tpomba MOryT 3Ha4MTeNnbHO
CHU3WTb TENNONOCTYNNeHns. JINCTBEHHbIE AepeBbs N KYCTbl, MOCaXKEHHbIE TakuMm 06pa3om,
YTOObI 3aTEHUTb OCTEKNEHME KXKHON OpPUEeHTauMM, MOryT Takke CO3AaBaTb MWKPOKIMMAT,
MO3BONSAOLWUA NMOHU3NTbL TEMMNEPATYPYy Ha HECKONbKO rpagycoB. [locne Toro, Kak OCeHblo
NUCTbA onagyT, u3nydeHue 3aMMHero conHua dyaget 6ecnpendaTCTBEHHO NPOHMKATb B AOM

paloHax BblCaXnBaTb AepPeBbs U KYCTbl Nepep loXHbIM acagoM Bce Xe He
creqyerT, T.K. B 3MHee BPeMs BETBI 3aMETHO CHIDKAIOT NOCTYNNeHNe CONHEYHOM
SHEepruu.

WccnepoBaHus, npoBefgeHHbIe B nocrneaHne roabl A0Ka3bIBatoT, YTO B XONOAHbIX

Tennuubl NPAMOro conHe4yHoro oborpesa

[na otonneHuns npsiMbiM COMHEYHbIM 06OrPEBOM BeCbMa LUMPOKO UCMNOMb3yeTcsa Tennuua.
[ns mHormMx gomoBnagenbUeB TeNnMUa C KpacuBbIMU BUOAMW, OTKPbIBAOLLMMUCA U3 Hee,
sABnseTca nobumbiM noMelleHnem B gome. Tennuua MOXET, €Cnv AOSMKHbIM 0bpasom
CNpoeKTMpoBaHa n pacnonoxeHa, obecneunts 4o 50% notpebHocTen AomMa B OTOMIIEHUN.
B aTtom cnyyae xurnble nomeLleHns (B TOM YMCHe U CnanbHK) Ny4dlle BCero pacnonoxunTb B
IOKHOW YacTu aoma (coenatb UMX CMEXHbIMW C Tennuuen), a ¢ CeBepHOM CTOPOHbI Aoma
pacnonoXuTb NOMeLLLEeHUS He TpebytoLLme MHOro Tenna (nogcobHble nomelleHus). B kpynHbIX
30aHNAX 0N OCBELLEHNSA CEBEPHbBIX KOMHAT MOXHO NPUMEHUTL KITEPECTOPUNA.

PucyHok 3.2. OgHo3TaXHble Tennuubl

Ceuenme A Cevenne B Cavenwe C
L4 .
e _} LTS "_Jl_ljgpﬂ"ﬂ"f BewrJ | [isepe Komnara OkHo
Tannuua Tennuua Tennwua

OpHoaTaxHble Tennuupl: 3MMa, Tennmua n3onmnposaHa oT AomMa (a); 3nma, Tennmua 060rpe-
BaEeT HWKHUIN 3Tax Yyepes3 OTKpbITble OBepu (6), JIeTOo, Tennumua nomoraet oxnaxaeHuto
HUXXHEro aTtaXka, nogcacbiBasd BO34yX Yepe3 ceBepPHble OKHa (B)
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PucyHok 3.3. [IByxaTaxHasa Tennuua

Cevenne A Cevenme B Cevenune C

‘“}hﬁ

Okmo i

BE"T" } CI‘FEﬂbH‘ﬁ e
“P”"‘—Ouuu

Bewt. ) mmia'ra[l L

Te nnuua Tennuua

[ByxaTaxHas Tennuua: suma, Tennmua nsonnposaHa ot gomMa (a); a3uma, Tennuua oborpesaeT
oba ataxa goma (6); neTo, Tennmua NoOMoraeT OxXINaXxaeHno oboux ataxen goma (B).

Cnankua

Obuan
KOMHATA

Ecnu Boel nnaHupyeTe BkMouMTb Tennuuy B Baw npoekt, To Bel gomkHbl ByaeTte npeasapu-
TenbHO onpeaenuTb OCHOBHYHO (PYHKLMIO 3TOro nomeLleHus. MNpoekTHble coobpaxxeHns ans
NPOAOBOMNBLCTBEHHON TEMMMULbI, XXMUITOr0 MOMELLEHNS U BCMOMOraTerbHOMo COMHEYHOro Harpe-
BaTens pasfunyHbl, XOTS MOXHO NOCTPOUTL TEMnuULy, B KOTOPOW Bbinn Bbl 06beanHeHbl Bce
3 dpyHKuMK, KomMnpomuccsl ByayT HeobxoanMbl.

MpopnoBonbcTBeHHas Tennuua/opaHxepes

OpaHxepesi, Hanpumep, AoMKHA B NEPBYIO ovepenb SBNATbCA KoMdopTabenbHbIM 1 340po-
BbIM MOMELLEHNEM ANS paCTEHUI. PacTeHns Hy)kaarTcs B CBEXEM BO3ayxe, Boae, 60rbLioM
KONMYeCcTBE CBETA M 3alyUTe OT 3KCTpemarbHbIX TeMnepatyp. OpaHxepeu nompebrnsiom
3Ha4umernbHOe KOMuU4Yecmeo 3Hepauu rpu ucrnapeHuu 8o0kl. 1 nump ucnapusuwelicss 800kl
— 3amo rnnomeps okorno 2,32 Mk sHepauu, komopas moana 6bl 6bimb ucronb3o08aHa 0ris
OMOonsieHusl.

ns YKpeniieHnd 340poBbA U 0CBOBOOXAEHNSA OT HACEKOMbIX 1 BonesHemn pacTerHuna HyXXaarTcCA
B afeKBaTHOM BEHTUASALNN, JaXe 3UMON. MIMEoTCS CUCTEMBI KOHONUMOHNPOBaHUA BO3ayXa
TUMNa BO34yXO-BO3AYLUHbIX TennoobMeHHNKOB, KOTOPbI€ BEHTUIIMPYIOT NOMELLIEeHNe 0e3 3Ha-
YUTENbHbIX NOTEPb TENJ10Tbl, HO OHN 3aMETHO YBENTMYNBAKT CTOMMOCTb NPOEKTa. CeeToBble
TpeGOBaHI/IFI K NMOMeELLUEHUIO ANA BblpalllnBaHNA paCTeHMVI — BEepXHee OCTEKITIeHNE, YCIOXKHA-
ouiee CTponTernbCTBO U O6Cﬂy)KVIBaHVIe, N OCTEeKIeHne TopueBbiX CTEH, yBeliMdmnBarLuiee
nortepwn Tenna.

ByayT cywecTBoBaTb HEKOTOPbIE 3KOHOMUYECKUE BbIroabl OT BblpallimMBaHUsS OBOLLEN U KO-
HEYHO MHOMO MOXHO FOBOPUTL O NOSTy4YEeHUN YOOBNETBOPEHWS OT BMAA NOMELLEHUS, NPUCTPO-
€HHOro K Baluemy aomy, NOMHOro 340p0OBbIX pacTeHnn. TeM He MeHee, Tennuua, CnpoeKkTu-
poBaHHas Kak ngeanbHasa cagoBogyeckas cpefa, Bpag v 6yaeT UMeTb A0CTaTOYHO SHEPTUK
O5s1 UCNONb30BaHUSA ee B KadeCTBe OOMNOSTHUTENbHOMO UCTOYHMKA OTOMMEHNS MOMELLEHUI
aoma.

KonnekTrop CONHeYHOro oTonsieHus

Ecnun 3apada tennuubl — ynaenmBaHne COJIHEYHOro Tenna M pacnpocTtpaHeHne ero B
CMEXHble C TENNUUEN Xnnble nomMeLeHns, To Bel ctonte nepen BbI60pOM pa3nnyHbIX Npo-
E€KTHbIX KpUTepues. MakcrumanbHas S(b(i)eKTI/IBHOCTb 6y/:|,eT OOCTUTHYyTa C HaKIOHHbIM
OCTekKNneHnem, He3Ha4YnTesNbHbiIM KOJIN4ECTBOM paCTeanZ, N Tennon3onnpoBaHHbIMU He3a-
CTEKINEHHbIMN TOPLIEBbIMN CTEHAMMW.

NomHuTe, 4TO Bl nony4yumTe Oornbluee KonM4YecTBO NOCTynJiieHnA nosnesHon TennoTtbl B Bawun
Xurnble nomMeLlleHnd, ecnm B Tennmue OTCyTCTBYOT paCTeHUA 1, COOTBETCTBEHHO, NornowieHne
OOonbLLOro Konn4yecTea TENOThI. HarpeTb||7| COJTHUEM BO3ayX MOXKeET ObITb nepemMelleH B 40M
Yyepes ABepu Uinn OTKpPbITble OKHa B CMEXHOW C TENNULEN CTEHE, a TakkKe nepenaH no Boagy-
Xosoay B bonee oTtoaneHHble obnacTu.
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Kunoe nomelwieHue

Ecnu Bawwa Tennuua 6yaet SBnaTbcs XunbiM nomelleHneM, To Bl formkHbl ByaeTe paccMoT-
peTb KoMdopT, yao6CcTBO 1 CBOGOAY NPOCTPaHCTBA B AOMOSTHEHNE K 3HEPreTUYeckoi addek-
TUBHOCTU. KOMHaTa, B KOTOpOI Bbl nnaHupyeTe uTb, AoMKHa GbiTb TEMMOW 3MOWA, Npoxnag-
HOW NETOM, UMETb HEBbICOKYIO KOHTPACTHOCTb OCBELLEHWUSI 1 YMEPEHHYIO BINaXXHOCTb.

BepTtukanbHoe ocTekneHme — BbIGOp 3HAYUTENBHOIO YMCa NMPOEKTUPOBLLMKOB MO PasHbIM
npuymHam. MNpexae BCero, XoTs HaKMOHHOE OCTEKNEHNE yraBnuBaeT borbluee KonM4ecTBo
TENSOThl, HO 3UMOI OHO TaKkke U TepsieT Gonbluee KOMYEeCTBO 3TOW TEMSoThl B HOYHOE
BPEMS1, YTO CBOAUT Ha HET Nory4YeHne AHEeBHOro Tenna. MNprMmMeHeHVe HaKITOHHOTO OCTEKITEHS!
MOXET Takke NMPUBECTU K neperpesy B Gonee Tennyto norofdy, 06blMHO BECHOW U OCEHbIO,
koraa Bbl He HyxgaeTech B OTOMIEHWMN.

BepTukanbHOe OCTEKNEHUE KXHOW CTeHbl HamHOro Gonee cooTBeTCcTBYeT TpeboBaHMAM
oTonuTenbHOM Harpy3kn. OHO 3hPEKTMBHO 3MMOW, KOrAa COSHLE HaxXoaUTCHA HU3KO Hapg, ro-
PW30HTOM 1 MO3BOMSIET YMEHbLUUTL NOCTYMNIEHNE CONMHEYHOTO TeNMna, Korga CosHLE HaXxoanTcs
BONN3M 3eHuTa B NeTHee BpeMsi. XOpPOLLO CNPOEKTUPOBAHHBIN KAapHWU3 Haf, I0XKHbIM OCTeKne-
HMEM — MOXET ObITb BCE, YTO HEOBXOAMMO, YTOObI 3aTEHUTb €ro OT COMHEYHbIX NyYen, Korga
NoMeLLieHNE He HYyXXAaeTCs B 4OMNOMHUTENBHOM TENMNONOCTYNNeHnn. BepTukaneHoe octekne-
Hune Takke bonee gelwwesoe 1 6onee NPOCToe B MOHTaXe N N30MALUKN, U HE CKITOHHO K Npo-
TeykaM, KOHOEHCaTy U NorioMKam.

Tennuua, pa3pa60TaHHaﬂ ana npoXxmBaHus, Tpe6yeT TWaTerlbHOro pasmMeLlleHna TepMquCKOVI
MaccChbl, U, KaK Mbl YNTOMAHYIN paHee, cneunarbHble Mepbl OOJTKHbI ObITb NMPUHATLI A4 TOro,
YTOObI npAaMble COJTHEYHbIE JTy4Un He Nadaln Ha 3Ty TEMTOakKKyMyInnpyroLyto Maccy. KameHHbIN
non, I'IOKprTbIﬁ KoBpavun " Mebenblo, O4eBMAHO He CTOSMb Sd)(beKTI/IBHaFI TepMmnyeckas
MacCa KaK KaMeHHasd Kragka, Haxogdawadacqa Ha nyTn NpAMbIX CONMTHEYHbIX nyqe|7|.

Korga comnHue caguTcesl, Te e camble OKHa, YTO yraBnvBany TENoTY B TEYEHNE BCErO OHS
HauYMHALOT U3MyYaThb NMOSyYEHHYH TEMMOTY B OKPY)KatoLLlee NPOCTPaHCTBO. [ns MUHMMU3aL M
HOYHBIX NMOTEPb TEMMOTbl U MOBbILEHNUST KOMAopTa (YeroBEYECKOE TEro ToXe U3ryyaeT
TENSIOTY B HAMNPaBEHUM XOMOAHbIX MOBEPXHOCTE) Bbl MOXETe 3ax0TeThb BKMOYMTL B Baw
MPOEKT NOABWKHYIO TEMMOM30SSILMI0 OKHA MW PELLNTL BOMPOC C YCTaHOBKOW CTEKIOMAKETOB,
VMEILLMX MUHUMaIbHbIE TEMNMOBbIe NOTEPU.

OCHOBHbI€ NPUHLUMUNbI NPOEKTUPOBAHUS

: HesaBucuMo OT NpoOeKTHOM cTpaTternu, KoTopyto Bel Beibpanu, MMetoTcs HekoTopble Apyrue
KpUTEPUM, KOTOPbIE BaXHbl Afsi paCCMOTPEHUS. 3HauuTenbHasa YacTb cregytoLlen nHdop-
Mauwmm B3aTa 13 rmaebl « OCHOBbI NpoekTupoBaHus Tennuuy A Guide to Passive Solar Heating,
by Robert W. Jones and Robert D. McFarland, (Van Nostrand Reinhold Co., New York, New
York, 1984).

OcTekneHue

WpeanbHasa opueHTauunda and oCTeKkneHuna Bawen Tennnupl — CTPOro Ha Kor, XOTA OTKITOHEeHNe
0o 30°k 3anagy nnn BOCTOKY BnoJiHe 40MyCTUMO. ns nony4eHna MakCmmaribHOro Konmn4yecrtsa
COJTHEYHOro TernionocTynneHna CTeKrno 4OJIKHO ObITb HAaKMOHEHO Nofg yrnom 50...60° k ropu-
30HTY. MHorve NPOEKTUPOBLLUMKN B UX I'IpOGKTHOVI cTparernn npeano4ynTaroT BepTukalribHoe
OCTEKIeHNe Unn KombunHaumo BEPTUKalribHOIo N HaKImoHHOIo OCTEKIeHuA.

BepTukanbHOe OCTeKNeHne KKHOW OpreHTaumMn MMeEeT NPpeumMyLecTBo nepen HaknoHHbIM
OCTeKMneHnemMm, T.K. C HAM MNpoLle 3aWwmnTUTLCH OT NPOTeYeEK U OT BbICOKO CTOSILLEro NeTHero
COrHua, HO ero 3aumHune xapaktepuctuku Ha 10...30% xyke, Yem y HaKMOHHOIO OCTEKMEHNSI
npu Ton Xe nnowagun. 3pHEKTUBHOCTb NOMELLEHMWS, B KOTOPOM CKOMOUHMPOBaHbI BEPTU-
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KarnbHOE OCTEKNeHne n oCTekneHne Kpbiliun, Bbille, 4YeM NoMeLleHnA, B KOTOPOM OCTEKITEHA
NMNLWb OXHaaA CTeHa.

B parioHax ¢ NOCTOAHHbLIM 3IMHMM CHEIOBbIM MOKPOBOM BEPTUKANbHOE OCTEKMEe-
ﬂ HMe MOXET oka3aTbcsl 6onee adhpeKTUBHBIM 3a CHET BbICOKOW OTpaXkaTerbHOM
CnocoBHOCTKM cHera.

PucyHok 3.4. Tennuua ¢ HaKNIOHHOW OCTEKNEHHOMW KOXKHOMN CTEHOM

Tennuua ¢ HaKNOHHOWM OCTEKMNEHHOW F0XKHON CTEHOW Haf BEHTUNSALMOHHBIMU OKHaMU1, Meto-
LLMMK OBpaTHBIN HakMnoH (a). Tennuua ¢ BEPTUKanbHO OCTEKIEHHOW KKHOWM CTEHOM (CABWMXHbIE
asepu), 6OKOBbIMM BEHTUMNSALMOHHBIMU OKHAMMW, U HAKMOHHbIM OCTEKNeHuem Kpbiwm (6).
(MpoekT apxuTtekTopa [eHHnca Xonnoyas).

AKKymMynupoBaHue Tenna

Ecnu rmy6buHa Tennuubl 6onblle ee BbICOTbI, CAMO NPOCTPAHCTBO YIIOBUT U3ITyYeHne, ecnu
LBETa NOBEPXHOCTEN, Ha KOTOpbIe NagaeT CBET, NpueMremMbl. MIHbIMK CrioBamu, NOBEPXHOCTU
TENMoaKKyMyInMpytoLwmux MaTtepuanos (TepMmyeckas macca) AOIMKHbI ObiTb TEMHbIX TOHOB
Ans nornowenunsa no kpavHen mepe 70% 3Heprny nagaroLwero Ha HUX COMTHEYHOro CBETa.
UTtobbl gaTb Bam HekoTopoe MnoHsTME 00 OTHOCUTENBHOM KO3I(MULMEHTE MOIMOLLEHUS
cBeTa NOBEPXHOCTAMM PasfiMyHbIX LLBETOB CIEAYET cKasaTb, UTO Caxa MMeeT KoadpnumeHT
nornoweHunsa okono 95%, NoOBepXHOCTb TEMHO-CUMHEro LBeTa okono 90% M NoBepxHOCTb
TEMHO-KpacHOro uBeTa npubnunantensHo 86%. Matepuansbl, He ncnonb3yemble s akkyMy-
NNPOBaHUS Tensa JOIMKHbI ObITb CBETILIX TOHOB 4151 TOro, YTOObI OTpaXaTb CBET HA TEPMU-
YECKY0 Maccy, He pacrnosioXXeHHYI Ha MyTW fyver NPSMOro CONHEYHOIO U3NyYeHus.

[Mon, ceBepHas cTeHa, BOCTOMHas U 3anagHas b0KoBble CTeHbl — XOpolLlee MecTo Ans Ten-
NOakKymynupyoLlen maccbl. B HUX JOmKHbI BbITb MPUMEHeHbI MaTepuansl C BbICOKON Ten-
NONpOBOAHOCTLIO: OeTOoH, BoAa, kupnu4, 3emnedut. NeHobeToH He npuemnemM B KayecTBe
TennoakkymynupytoLero matepmana, a 6etoH Hambonee agppekTueeH npu TonwmHe ot 100
Ao 150 mm. MNpu ncnonb3oBaHUK NyCTOTENbIX BETOHHBLIX (LOKOMbHLIX) 6r1I0KOB BCE MYCTOThI
OOMXKHbI ObITb 3aNUTbl LEMEHTHLIM PAaCTBOPOM.
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PucyHok 3.5. AKKymynupoBaHue Tenna B Tennuue

! Mnoruas macca
ronu 10,15 M -2
Ha BOCTOMHOR,

IANARHOM,
COBepHOR CTEHAY
W B nofy

Ocrexnexne
HRKHOW CTEHE

p

1 KB.M
BETERNENHA

i Ry LT
\) oCTeRNEHUA
20...30 cm

AKKyMynupoBaHwue Tenna B Tennuue (a). Heobxogumo 3 M GeToHa (6) nnu 14 n (B) Ha KaxabIn

2
1 M“ ocTekneHus.

Ecnun kKameHHbIN Non U MacCUBHbIE CTEHbl — €AUHCTBEHHbIE mMmaTtepuanbl, akkymynumpyrwme

2 . 2
TEnso B nomeLLeHun, 3 M TOBEPXHOCTM KaMEHHOW Krnadku Ha 1 M IOXKHOTO OCTEKNeHUs —
pekomMeHayeMoe CooTHoLLeHWe. Ecnn Boga B KOHTEiHepax — eAMHCTBEHHAs UCMONb3YoLLa-
Acs TennoakkyMynupyiowas cpeda, pekomeHgyemoe oTHoweHne — 14 n Bogbl Ha 1

MZOCTeKJ'IeHI/Iﬂ.

YBenuyeHue macchl CTabunuanpyeT BHyTPEeHHE Temneparypbl, Aenas noMmelleHue yagobHee
ans nogen n pacteHnn. ObLas cTpaternss COCTouT B ToM, 4Tobbl ucnonb3osatb o1 100 go
150 MM HEen3onMpoBaHHON KaMEHHOWN CTEHbI B Ka4eCTBE CeBEPHON CTeHbl Tennuupbl. CTeHa
OCTaeTCs HEeU30nMPOBaHHOW ANS TOro, YTobbl TennoTa U3 Tennuubl Morna NPoXoanTb Yepes
Hee BO BHYTPEHHWE NoMeLLeHns goma.

CoxpaHeHue Tenna

Ecnu Tennuua gomkHa MCNonb3oBaThCA ANS BbipallMBaHUSA pacTeHWUA UMK B KAYECTBE Xu-
110T0 NOMELLEHUS], TO PEKOMEHAYETCS Kak MMHUMYM ABOMHOE OCTeKeHne. B crnyyae npume-
HEHWUsI OZIHOCINOWMHOIO OCTEKIEHMS NoTepu TennoTbl B HOYHOE BPeMs BeCbMa BEMUKU, YTO
[enaet nomMetleHue HekomdopTabenbHbIM AN NpebbiBaHUS Moaei 1 pacteHuit. MNoasmkHas
TENNoU3onALMSA UMK cUCTeMa OCTEKIEHMs C 6oree BbICOKMM TEPMUYECKUM CONMPOTUBNEHNEM
3HAUMTENBHO YNyYlLaT XapakTepuUCTUKY OCTEKIEeHMSI.

JTio6Goii 13 aTUX METOLOB YBENMYMBAET CTOMMOCTb NMPOEeKTa, a o4eBMaHoe Heyao6CTBOo no-
OBWKHOW M30MSALMM 3aKMOYaeTCs B TOM, YTO KTO-TO [OIMKEH NepemeLlaTh ee exxeqHeBHo, U
HeKoTopble NPOEKTUPOBLLUMKN OTKa3bIBAKOTCA MO 3TOW NpUYMHe ee ucnonb3osatb. C apyron
CTOPOHBI, CYLLIECTBYET BO3MOXHOCTb YrpaBreHns Tennonsonsaumein aBToMaTU4ecku ¢ UCnorb-
30BaHMEM 3N1eKTpoABUraTenein u TepMoCTaToB, U TENMOU3ONSALMUSA MOXET Co3aaBaTb 3aKpbl-
TOCTb, NTETHEE 3aTeHeHne, NoBbIWAaTb KOMAOPT B XONOAHLIE 3UMHUE HOYW.

PacnpepeneHue Tenna

[nsa pacnpegeneHus HarpeToro Bo3gyxa n3 Tennuvubl B Apyrne nomMmeLleHnss LOMa BEHTUMS-
LIMOHHbIE OTBEPCTUS pa3MeLLEHbl B CTEHE, pa3fensioLwen TENnUy 1 octanbHble MOMELLEHNS
goma. TennoTa nepefaeTcs TePMOCU(OHHON UMPKynsauuMen Bo3gyxa. Harpetbih BO3gyx
NogHUMAaETCS K NOTOMKY TEMMMLbI, MPOXOAUT B CMEXHOE MOMELLIEHNE Yepe3 BEPXHNE BEHTU-
NSAUMOHHBIE OTBEPCTUMS, a NMPOXagHbIA BO3OyX M3 CMEXHOIO MOMELLEHUSA BCACLIBAETCS B
Tennmuy Yepes HWKHNE BEHTUMNSLNOHHbIE OTBEPCTUS A1 HAarpeBaHUSA 1 MOBTOPEHMUS LiMKNa.
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MeToabl NacCMBHOIO COMTHEYHOrO
oTonfieHnda

Ecnu OTBEPCTUA ABNAKOTCA OBEPAMU BbICOTOW 2 M, TO pekomeHgyemaa MMHUMarbHasa nio-

- 2 2
waab orBepctun 0,08 m“Ha 1 M~ ocTekneHusa Tennuubl. Ecrnv ncnonb3yotca oTBepcTus B
BEPXHEN U HUXKHEN YaCcTU CMEXHOW CTEHbl C pacCTosTHUEM MeXay HUMK 2,4 M, TO PEKOMEH-

. 2 2
ayemas MMHUManbHas nnowaab kaxgoro ns oreepctun — 0,025 m"Ha 1 mM“ocTekneHus
Tennuupl.

CpepcTtBa ynpaBneHus

BO3,EI,yX B Tennnue MOXeT CUIbHO NeperpeTbca ecii CUCTeMa BEHTUNALNN Obina CNpoeKTn-
poBaHa HenpaBUIibHO. Pe3yanaT — MepPTBbI€ paCTeHUA N HenpurogHoe Ona npoXXueaHUA
nomewleHme. Mbi YNOMAHYINK, 4YTO Neperpes Hanbonee BEpPOATEH B KOHLE Nneta nunum paHHeﬁ
BECHOW, Koraa CorHLue Y& HEeBbICOKO Ha HebocBoae, a TeMnepartypa Hapy>XHOro sosayxa
BCe eLle BbICOKa B Te4eHune OHA.

BeHTMNAUNOHHbIE npoemMbl pa3MmeLleHbl B BerHeVI YacTu Tennunubl, rae Temneparypa camas
BbICOKas!, N B HWXXHEWN ee vacTu, rae TeMneparypa caMmad HU3Kad, ana cosgaHusa Sd)(*)eKTa
«ObIMOBOM TDY6bI». OnekrogsuraTenmu, ynpaendaembie TepMOCTaToOM, MOTyT ObITb yCTaHOB-
NeHbl And OTKpbiIBaHNA BEHTUNALUNOHHBLIX MPOEMOB aBTOMaTtn4eCckn, eciim HUKOro He 6y/:|,eT
Aoma, 4YToObl OTKPbITb UX.

Mnowaab 3TUX BEHTUMNSALMNOHHBIX MPOEMOB [0IKHA TOYHO COOTBETCTBOBATL pacyeTy. 3aaaH-
Has nnoLagb BEHTUNSALMOHHOMO NpoemMa 3aBUCUT OT:

* yIna HaknoHa CTekna;
*  pacCTOosHUS MeXay BEPXHUMU U HWXKHUMU BEHTUMNSILMOHHBIMU MPOEMaMK;

*  OONYyCTUMOW BHYTPEHHEN TeMnepaTypbl;

*  MOLUHOCTU ABUraTens BeHTUNaTopa B cryvyae NpyMeHeHUs NpUHyANTENbHON BEHTUNSALNN.

HemHorune NPOEKTHbIe CTpaTterMn npennararT Ty Ke 3CTeTUYECKYH MNMpuBnekaTteribHOCTb U
3KOHOMUYECKYHO Ll,eJ'IeCOO6pa3HOCTb, KOTOpPbIE€ MOXET NpeasioXuTb TWaTeslbHO CrPOEKTUpoO-
BaHHaA MU NOCTPOEHHaA Tennuua. Mo Hawemy npeacrtaBsfieHU0 OEeHbrn 6yD,YT noTpadyeHsbl
pa3symHee, ecinun I'Ipe,El,BapVITeJ'IbeIIZ NPOEKT nepenaTrb CONIHEYHOMY UHXKEeHEPY UITN apXUTek-
TOPY AnA n3y4vyeHua n KOMnbrTEepHOro aHanmaa. HamHoro gelwesne caenatb MU3MEHEHNS Ha
6ymare, 4YeM nepenenbiBaTb NPOEKT MO KOTOPOMY YyiKe NMOCTPOEeHO 3aHne.

KocBeHHbIN COrNHeYHbIn oborpes

ELle ogHMM TMNOM NacCMBHOMO CONTHEYHOIO JoMa SABMSETCS AOM C KOCBEHHbIM 060rpeBom,
B KOTOPOM 3HEpPrusl ynaenuBaeTCs 1 3anacaeTcsi B O4HOW 30He I0Ma U UCMONb3yeTcst ecTe-
CTBEHHOE NnepeMeLLeHre TENNOTbI 4118 HarpeBaHUs ocTasnbHbIX 30H Aoma. OauH n3 Hanbonee
n3o6peTaTenbHbIX NMPOEKTOB KOCBEHHOTO oborpeBa WUCMOMb3yeT TenroakKyMynMpyOLLYHO
CTEeHy Unu cteHy Tpomba, pacnonoXeHHyto Ha pacctosiHK 75...100 MM OT OCTEKINEHMS KOXKHOMN
opueHTaumn. HazBaHHas no umeHu ee dpaHuy3ckoro nsobpetarens Penukca Tpomba cTeHa
BO3BOAMUTCSI U3 MaTepUarnoB BbICOKOW NNOTHOCTU: KaMeHb, KMpnuY, kupnu4-coipel, (adobe),
HanonHeHHbIE BOAOW KOHTEMHEPbLI U OKpalleHa B TEMHbIE TOHA (YepHbIN, TEMHO-KPACHbIN,
KOpPWYHEBBIN, (OMONETOBLIN MK 3ereHbIn) ana 6onee adoheKTUBHOIO NOIMOLLEHMS CONTHEYHON
pagvauuu.

HekoTopble NPOEKTUPOBLLMKM UCMOMb3YIOT MaTepuarbl C CENEKTUBHON NOBEPXHOCTLIO (XPO-
MUPOBAHHYH MEAHYIO MW arntoMUHMEBYIO (OOMbry), MO3BONSIOLLME YBEMUYUTL NOrMoLLaTesb-
Hyt0 cnocobHoCTb cTeHbl 40 90% no cpaBHeHmto ¢ 60% AN OKpaLeHHOW MOBEPXHOCTU. OTU
maTepuarbl noMmoratoT cTeHe Tpomba normnowaTte paavaunoHHY TENOTY U B 3HAYUTENbHOM
CTENEHMW CHMXKaTb KONMYECTBO TEMMOThI, TEPSOLLENCS NOCPEACTBOM U3NYYEHUS B OKpY>Kato-
LY Cpeay B HOYHOE BPEMS.
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MeToabl NacCMBHOIO COMTHEYHOrO
oTonfieHnda

HekoTopble CTpOUTENW UCNbITBIBANU TPYAHOCTY C NONyYEHMEM XOPOLLEN aAre3nn MMeLLENCcs
B NpoAaxke CenekTMBHOW MOBEPXHOCTHOM dhorbrn co cteHon Tpomba. CornacHo otyeTa oT
1 wiona 1985 roga Solar Energy Intelligence Report, B HaumonaneHow nabopartopum B Jloc-
Anamoce ucnbiTaHa cenekTNBHasi NTOBEPXHOCTHAsA Kpacka, MMetoLas o4eHb XOpOoLUYHo afare-
amo. Ecnn Bbl xoTute y3Hatb 00 aTtom Gomble, To obpatutech B National Technical
Information Service, 5285 Port Royal Road, Springfield, VA 22161, (703)487-4600 v 3anpo-
cuTe oT4yeT «TomnwuHa CeneKkTMBHOM NMOBEPXHOCTHOW Kpackuy». Kpacka MOXET HaHOCUTbCS
KACTbIO MU pacnbifiUTENEM 1 MO CBOMM XapakTepUCTUKaM NPEBOCXOAUT YEPHYI0 Caxy Ha
10...20%.

Tennota, cobpaHHas 1 akkyMynuMpoOBaHHAs B CTEHE B TEYEHME OHsI, MOXET 3aTeM MEANEHHO
n3ny4artbcs B noMeleHne nodtn cytkn. CteHa Tpomba obecneuvnBaeT aeKTMBHOE COr-
HeyHoe oTonneHne 6e3 NoBpeXaeHUs ynbTpadMoneToBbIM U3nyvyeHnemMm obMBOYHbIX U Apa-
MUPOBOYHbIX TKaHEW U AEePEeBSIHHON OTAENKU B OTNMYMe OT AOMOB C CUCTEMOM MPSIMOro
conHe4vHoro oborpeBa. CteHbl Tpomba Takke obecrnevmBatoT BU3yanbHY0 3alimTy TaMm, rae
370 Heobxoanmo.

Bo3MOXHO, camow MONe3HoM KHUIom No BONpocam NacCMBHOIO CONTHEYHOMO MPOEKTUPOBAHMUS
ans camogedartensHbix ctpoutenen asnserca THE PASSIVE SOLAR ENERGY BOOK 3g-
Bapaa Maspusa (Edward Mazria), rae pekomeHaytoTcs cneayowme pasmepsbl cTeHbl Tpomba:
«B xonogHoMm knumate (cpegHsia 3uMHaa Temnepatypa -7...-1°C) cnegyet npuMeHATb Ans
cTeHbl Tpomba OBOMHOE OCTEKNEHNE I0XKHOMO hacaga 1 KaMEHHYH0 TENNOaKKyMynupYOLLYo
cteHy (Trombe Wall) ¢ nnowagsto nosepxHoctn 40...100% unu CTEHY U3 KOHTEWHEPOB C
Bogow (Drum Wall) ¢ nnowageto nosepxHocTtn 30...70% OT nnoLuaam nona Xunoro noMmeLle-
HVs. B ymepeHHoM knumare (cpeaHsas 3uMHasa Temneparypa (2...7°C) cnegyeT npyMeHsaTb
KaMEeHHYI0 TEennoakkymMynumpyoLLyo cTeHy ¢ nnowaabio nosepxHoctn 20...70% wnu cteny
N3 KOHTEMHEPOB C BOAOW C nnowagsio nosepxHoctu 15...45% oT nnowagu nona >unoro
noMeLleHns. »

BeHTnnpyemsbie cteHbl Tpomba

B HecKonbknx cambix pPaHHNX ny6nvn<au,m9|x O AomMax co ctTeHamMu TpOMGS HebornblUne BeH-
TUNAUNOHHbIE pr6bl NPUMEHAINNCH B BerHeVI N HWXHEWN YacTu CTEHbI; HarpeTbIVI BO34yX B
NPOCTPaHCTBE Mexay CTEHOW N OCTEKINEHNEM, NOAHNMAsACH BBEPX NepemMeLllarnca 4yepes oT-
BEpPCTNE B BerHeVI 4YaCTWU CTeHbl B BEPXHIOK 4YaCTb KOMHaAThbl, B TO BpPpEMA KakK XONnogHbIN
BO30yX N3 HWXHEN YacTn KOMHaTbl BTArMBarsncs B NPOCTPaHCTBO Mexay CTEHOW M OCTEKINEHNEM
yepe3 HMXHee oTBepcTne ansa (*)OpMVIpOBaHI/IFl KOHBEKTMBHOW OTOMUTENBLHOW NeTnun. 3To
ocobeHHO SQ)CbeKTI/IBHO B AomMax, rge tenno Tpe6yeTc;| HemeaneHHo. KOHBEKTMBHOE nepe-
MeLleHne Bo3ayxa B CTeHe NpuBoAUT Yepe3 HEKOTOPOE BpeMA K YMEeHbLUEHUIO Sd)cbeKTl/lBHOCTVI
CUCTEMBbI. BeHTMﬂMpyeMbIe CTEHbl Tp0M6a, KakK U3BECTHO, ABIAIOTCA I'IpVI6ﬂVI3I/ITeJ'IbHO Ha
5% SCb(beKTI/IBHee HEBEHTUNMNPyeMbIX. [lns nomMoB NOCTOSIHHOTO NpoXxmnBaHUA pekoMeHOyeTCA
ncnonb3oBaTb HEBEHTUITUPYEMbIE CTEHbI Tp0M6a.

& HekoTopble nccnegoBartenu ykasbiBatoT 605bLyto 3hPEKTUBHOCTb BEHTUNUPY-

H eMbIx cTeH Tpomba.
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'maBa 4. lpoekTupoBaHMe NacCUBHOIO
CONIHeYyHOro goma

Korga TepMUH «MacCUBHbIN CONMHEYHbIN AOM» BBOAWICS B A3bIK MPOMECCMOHanNbHbIX CONHEY-
HbIX nccneposartenen B 1970-x, OONbLUNMHCTBO NOAEN HE MMENO HUKAKOrO MOHATUS O TOM,
YTO 9TO Takoe. lMo3xe, Korga 3TOT TePMUH BbIN NONYNAPU3NPOBaH CPeACcTBaMU MacCoBOW
NMHGOPMALIMM U 3HAYUTENBHBLIM YNCIIOM NYBNNYHBIX 0Bpa3oBaTenbHbIX KOH(epeHUMI, noau
NpeanonoXunm, YTo eCrny OHN 3axOTHAT NOCTPOUTL NACCUBHbLINA CONMHEYHbIN JOM, TO AOSKHbI
OyayT HaHATb He TOMbKO apXMUTEKTopa, HO 1 NPOGECCMOHANBLHOIO COMHEYHOrO NMHXEHepPa,
CNoCcoBHOro NPoOn3BECTU Ha KOMMbIOTEPE KOMMMEKCHbIE MaTeMaTUYeCKUe BbIYMCIEHUS.

Ceroghs, 6narop,ap9|, npexae scero 3HaHuo, NoJly4eHHOMY OT (bI/IHaHCMpyeMbIX npaBuTernb-
CTBOM UCCIELOBaHNI U 6OJ'IbLLIOMy KONnn4ecCTBY AiaHHbIX O NOCTPOEHHbIX NepeaoBbIX Naccune-
HbIX COJTHEYHbIX AOMaX, Mbl HAX0AMMCA Ha CTaauKn, Koraa gaxke CtyaeHT MOXeT CNpOoeKTUpo-
BaTb NAaCCUBHYH COJIHEYHYIO CTPYKTYPY. Cnep,yrou.l,aﬂ I/IHd’)OpMaLIMﬂ obbeanHsieT nocrnegHue
ny6nw|<au,vw| Ona CtaHOBIEeHUA goMOoBIaaenbua-camonedaTeribHOro ctponTend Ha nytb 4o-
MoBInagesnbLua-npoeKkTUpoBLLMKa MacCUBHOIo CoOnHe4YHoro goma.

BbiGop Haunyuliero pelieHUs AN NPOEKTa
NacCUBHOIO CONMHEYHOro goma

OpueHTauuma

lMoMHUTE, YTO HanpaBMneHUe Ha reorpaduMyecKkMin NOMC OTNMYAEeTCA OT HaMpaBreHnsl Ha
MarHuTHbIN nontoc. KOxHbIM dhacaa Aoma AomkeH ObiTe naeanbHO OPUEHTUPOBAH MO Hanpas-
NEeHWI0 Ha reorpadUYeckuii tor, YTobbl 4OM MOT Mofy4yaTe MakKCUMyM 3UMHEFO U MUHUMYM
netHero tenna. OgHako cnegyeTt 3amMeTUTb, YTO OTKIIOHEHWE OT MAaeanbHOW OpueHTauum Ha
30° K BOCTOKY Mnv 3anagy CHwXaeT TennonocTynneHme nuwb Ha 15%.

bydepHas 3oHa

MpoekTnpynte Baw oM Tak, YTOObI KOMHATbLI C HEBLICOKMMMW NOTPEOHOCTAMN B OTOMNNEHUM
N eCTeCTBEHHOM OCBeLLEeHUM (Hanpumep, KrnagoBble, TEXHUYECKNE MOMELLEHUS, rapax) u
KOMHaTbl, MPON3BOASLLME BHYTPEHHIOK TeNNOTY (KyxHs1), Obiny Bbl pacnonoxeHbl B CEBEPHON
YacTv goMa A58 yMEHbLUEHWUS 3UMHEN OTONUTENBbHOW Harpy3Ku.

MeToauka npoeKkTupoBaHuUs

B 1983 r. lyrnac bankomb n ero uccnegosaTtensckas rpynna B HaunoHaneHon Jllabopatopun
Jloc-Anamoca pa3paboTany 0OCHOBoMonarakLmne NprUHUUMIbLI NPSIMOTo U KOCBEHHOTo oborpeBa
AN CMCTEM OTOMMEHUS] MaCCUBHbBIX COSNTHEYHbIX JOMOB, PacnofiOXKEHHbIX Ha TeppUTOpUU
CUWA. B Hux Bbina BkntoueHa vHgopMauusa o koadduumeHTax nHunstpaumm n Belbope
KoadhpmumeHTa TennoBoro conpotmerieHuss R gna crteH, notonka, u nomna. OHu Takke
NpeanoXunu Buabl OCTEKNEHNS ANS BOCTOYHbIX, 3anafHbIX 1 CEBEPHbIX OKOH, a Takke pac-
cyMTanu onTUMarnbHbI€ NNOLWAaAN CONMHEYHbIX KOMEKTOPOB.

MpennoxeHHas METOAUKA He 3aMEHUT Goree TOYHbI TENNOBOWN aHanus3, CMoAenMpPoBaHHbII
Ha KOMMbloTepe NPodECCHOHaNbHBIM UHXEHEPOM, HO OHa AaeT caMoAeATENbHOMY CTpouTe-
no-gomoBnagensuy Teepayto 6asy Ans BbiGopa NpaBUINBHOMO MPOEKTHOro pelleHus. JTa
UssiLLHas ynpolleHHas MeToavka B COeqUHEHUN C MEPONPUATUAMM MO SKOHOMUM TEMMOBOW
3Heprun gaer xopoluune pesynsTratel. MeToguka, cocTtoswas us 5 waros, 6bina paspabortaHa
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npoeKTVIDOBaHVIe naccuBHOIo
COJ1He4YHOoro goma

C y4eTOM [aHHbIX, NOJTy4YE€HHbIX OT aHallm3a pa60TbI CUCTEMbI B Y>Ke NOCTPOEHHbIX MaCCUBHbIX
COJTHEYHbIX aoMax.

LUar 1: Noka3aTtenb TennoBbIX NOTEPb

PacnonoxuTte Balw cTpouTenbHbIA y4acTok Ha kapTe Afsi Bblbopa nokasatensi TenoBbIX
notepb (CF), koTopbIn AormkeH ObITb 3anoXeH B NpoekT Bawero goma. 3ameTtsre, 4TO ANS
Kaxkgon reorpadpmyeckon 3oHbl CF BbipaXeH kak ananasoH onpegeneHHbiX 3HadyeHun. Ecnu
Bawuum TonnueHble 3aTpaThl BbICOKU (U HE M1aHUpyrom yMeHbWamecsl 8 Hacmosiwee epems!),
BblOepuTe camoe 6onbLloe 3Ha4YeHME.

PucyHok 4.1. HaxoxxgeHue nokasartesns TensfioBbIX NOTepPb

Mcnonb3ynTe aTy KapTy ANs HaxoxaeHwus nokasatens Tennosbix notepb CF (McTouHuk: J.
Douglas Balcolmb).

llar 2: PekomeHayemMble 3Ha4YeHUS1 TENFIOU3OMNSALUM U
UHpUNbLTPaLnm

Vcnonb3ynTe cnegytowime dopmMyrbl Ansd onpeneneHnsa pekoMeHayeMbIX 3Ha4YEeHUn Tenno-
nsonsaumm n nudunsrpauum (CF — lNokasaTene TennoBbiX NoTepb, BblOpaHHbI Bamn B
LWare 1).

KO3(bd)ML|,VIeHT TennoBoro conpoTuBrieHNA CTeHbl
R =CF*14

BkntouaeT M30nsumto, Hapy>KHYH0 Y BHYTPEHHIOW 0BNULIOBKM 1 BO3OYLUHbIE MPOCTONKH.

KoadhpnumeHT TennoBoro conpoTuBreHUs NOToNKa
R = CF*22

Bkntovwaet nsonsauuio, HaPYXHY0 N BHYTPEHHIOIO 00NUUOBKKU U BO3ayLUHbIE I'IpOCJ'IOVIKI/I.
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H
3

I'IpoeKTM poBaHMe naccmnBHOro
COJ1He4YHOoro goma

KoadhdpmumeHT TEennoBoro conpoTuBneHusi TBepaow Tenyionsonsiuum
no nepumeTpy chyHaameHTa

R=CF*13—5

Mcnonb3ynTe TO e 3HadYeHne Ans Tennonsonauumn nepekpbiTma Hag nognonbem.

KoacduumeHT TennoBoro conpoTuBrneHnsa TBepaon Tensionsons-
LMK, pasMeLLeHHON CHapYXXu CTeHbl oTanfimBaemMoro noasana unu

obBanoBaHHOW 3eMJ1Ien CTeHbI

R=CF*16 —8

VlCI'IOJ'Ib3yIZTe nony4YeHHoe 3Ha4YeHne On4d Tenfon3ondunm, I'IpOCTVIpGPOLLI,SVICFl Ha 1,2 M HUXe
NOBEPXHOCTU 3EMJIN. |/|CI'IOJ'1b3yﬁTe NOJTIOBUHY 3TOIN0 3HAa4YE€HUA OT YPOBHA -1,2 M 4O OCHOBaHKA

PyHOAMEHTHOWN CTEHbI.

KoacduumeHT BozayxoobmeHa ACH (BosayxoobmeH/yac)

ACH =0,42/CF

Ecnuv nony4yeHHbin pesynstaT Huxke 0,5 ACH, BoibepuTe MeToabl Cynepu3onaumm ¢ HanopHon
NPUTOYHOMN BEHTUNSLMEN, YTODbI COXPaHUTb Ka4eCTBO BO3QyXa B NOMELLEHUN.

Konu4yecTBO CNoeB OCTEKNEeHNs1 BOCTOYHbIX, 3anagHbIX U CeBepPHbIX

N =CF*1,7

BbibepuTe camoe 6nmakoe uenoe uncrno. Ecnu nonyyeHHoe 3HayeHne ot 2 ao 3, Bbibuparite
OKHa C TPOWHbIM OCTeKkneHnem. Ecnn nonyyeHHoe 3HayeHue Bbilwe 3, criegyeT NPUMEHsITb
TENNMOU30MNSILNOHHOE CTEKIMO W/MMN NOABUXHYIO TEMNMON30NSALMIO.

B 3aBucumocTtu ot pe3ynbraTtoB 3TUX pac4eToB, Bbl6epI/ITe noKasartersib TenyionoTepb C 20%
3anacom. Baw 6rogxet 6yneT ABNMATLCA CaMbIM JNy4lLMM pykKOBOOCTBOM, HO OH 3aBUCUT OT
Bb|60pa CpPOKOB OKynaeMoCTU NpoeKTa 1 Kkorga BO3HMKaOT COMHEHNA B NPaBUIIbHOCTA BbI60pa
9TOro CpPOKa, OpMeHTMpyﬁTer Ha Gonee BbICOKMI NoKasaTenb TENNOBbIX noTtepb.

War 3: KoadhdpuumeHT oTtonntensHOM Harpy3ku

Beluncnsaem koadduumeHT otonutensHomn Harpysku (NLS). UTobbl caenatb 3To nocMoTpute
Ha nokasaTenb reomeTpumn Bawero goma (GF) B Tabnuue 1 (Hwxe). K npumepy, ecnv nonHas
nnowagp 3-ataxxHoro goma okono 2900 kB. yToB, T0 GF Oyaet paseH 5,7.

Tenepb ymMHOXbTEe GF Ha nonHyto nnowaab Bawero goma
2900x5,7 = 16530

MonyyeHHoe 3HayeHue cneayet pasgenutb Ha CF. Ecnu CF, Hanpumep, paseH 2,0, TO
16530/2 = 8265

MonyyeHHoe 3HayeHne — NLC.
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npoeKTVIDOBaHVIe naccuBHOIo
COJ1He4YHOoro goma

Tabnuua 4.1. NMokasatenb reometpun, GF

Mnowapb nona (kB. |KonuuyecTtBO 3Taxewn

byTbI) 1 2 3 4
1000 7,3 - - -
1500 6,5 6,7 - -
3000 54 54 57 -
5000 4,9 4,7 4,9 5,1
10000 4,3 4,0 4,0 4,2

3
i

LWar 4: KoadhpuumeHT Harpy3km Konnekropa

PacnonoxuTte Baw cTpouTenbHbIA y4acToK Ha kapTe koadhduumeHTa Harpy3ku Konmnekropa
LCR. 3710 gact Bam BO3MOXHOCTb OMNpeaenuTb KO3MULMEHT Harpy3k/1 KornekTopa ans
Bawuero goma. 3ameTkre, 4To ANng kKaxaon reorpaduyveckor 3oHbl LCR — granas3oH 3HayeHui.
Ecnv Bawwm TonnveHble 3aTpaTbl BENWKN, TO BbIOMpaniTe caMoe HU3KOe 3HavYeHue.

PucyHok 4.2. HaxoxaeHue koadpduumeHTa Harpysku Konsmnekropa

Ucnonb3aynTe aTy KapTy ANs HaxoxaeHus koadduumeHTa Harpysku konnektopa (LCR) Ba-
wero gomMa (UctouHuk: J. Douglas Balcomb).

LWar 5: NMnowaab NacCMBHOro COrfIHEYHOro KOJJneKTopa

[ns onpegeneHus nnowaan NaccMBHOMO CONTHEYHOIO KonnekTopa (cteHa Tpomba, Tennuua
n 1.n.) gna Bawero goma, pasgenute NLC (3HadeHue, nony4veHHoe B ware 3) Ha LCR (3Ha-
YyeHue, koTopoe Bbl nonyunnu B ware 4). Hanpumep, ecnn NLC paBeH 8265, a LCR paBeH
20, To Torga Baww naccuBHbIN COMHEYHbIV kKonnekTop OyaeT umeTb nnowaab okorno 413 kB.
(hyTOB OPUEHTMPOBAHHOIO Ha oI OCTEKIEHMWS

8265/20 = 413,25

Bbl MOXeTe M3MEHNTb 3TO 3Ha4YeHne B BONbLUYHO N MEHbLUYI CTOPOHY Ha 10%. B Tennom
KnnmaTe BO3MOXHO YyMEHbLLEHNE Nony4YyeHHOro 3HadveHus Ha 20...30%.
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TnaBa 5. [llaccuBHbIe CONHEYHbLIe
KoHUenuuu

Haunbornee nonynsipHble MeToAbl 060rpeBa CONMHEYHON SHEPTUEN, MPUMEHSIEMbIE B MACCUBHBLIX
COITHEYHbIX fOMaX:

+ cucTema npsiIMoro o6orpesa COMHEYHbLIM TEMMOM OCTEKIEHHbIX CONAPUEB;
+ cucTema KOCBEHHOro oborpesa C UCronb30BaHNEeM MacCUBHON CTeHbl Tpomba.

Ka)K,lJ,bIIZ N3 3TUX METO0B MNMOBITUAET HA NMPOEKT NOTOMY, YTO BCE OHN UMEIDT cneu,mq)mqecme
TpeboBaHus.

PucyHok 5.1. OcTekneHHas cTeHa, cTeHa TpoMba, AByXCcBeTHas Tennuua

a 4]

Bonbluas opueHTUpoBaHHasi Ha 0T OCTEKNEHHasi cTeHa M adheKTUBHAA BeHTUNAUUS (a);
cteHa Tpomba (6); oByxcBeTHas Tennumua (B). YepHble 1 NATHUCTbIE YY4aCTKN Ha PUCYHKE —
TepMuyeckasi macca.

OkHa cucteMbl NpsAMOro oborpesBa COMHEYHbIM TEMSIOM Oat0T BO3MOXHOCTb COMHEYHOMY
CBETY NPOHMKaTb B JOM HEMOCPEACTBEHHO. 3HauYnTeNbHasA YacTb COMNHEYHOro Tenna AomkHa
ObITb NOrMOLLEHA KaKUMU-TIMBO TENNOaKKYMYIMPYIOLLMMUX MaTepuanamu (Hanpumep, KameHHast
Knagka); nocre 3akara conHua, Tennora, akkymynMpoBaHHas aTUMM Matepuanamu, 6yaet
cnoco6CTBOBaTL NoaaepXkaHuio Tenna B goMe. OkHa cucTeMbl NPSIMOTO CONHEYHOro oGorpesa
[OMKHbl GblTb OPUEHTMPOBAaHbLI Ha reorpadoMYeckuii tor, XoTs U3MEHEHNe OpUeHTaLMn Ha
30° k 3anagy U1 BOCTOKY HEHAMHOIO CHU3UT 3O(PEKTUBHOCTb CUCTEMBI. KpacuBble BUAbI B
OXKHOM HanpaBsneHnM MOryT CTaTb BaXKHbIM KpUTEPMEM NPU BbIGOPE CTPOUTENBHOIO yYacTka
— Befb Bbl He XOTUTE MMETb [IOM C OrPOMHbIMU OKHaMW Ha KXXHOM dpacage, U3 KOTOopbIX
OTKpbIBAETCHA HEMPUMMAAHbIN BUA. B cBA3M ¢ Tem, YTo 0GUBOYHBIE M APaANUPOBOYHLIE TKAHU
B GOMbLUMHCTBE CBOEM CUIbHO BbILBETAIOT Ha COMHLE M, KpOMe TOro, MOryT 3aKpbiBaTb OT
MHCOMALUMKM TeNnoakkyMynupyolne matepuansl, Bbl JomkHbl ByaoeTe ucnonb3oBatb 3Tu
TKaHu Tam, rae oTCYTCTBYET NPSIMON COMNHEYHbIN CBET.

Conapuii ¢ cuctemon nNpsaMoro o6orpeBa (M3BECTHbBIV TakXke Kak CofTHeYHas opaHxepes Unm
Tennvua) nogobeH B MpUHLMMNE OKHY NPSIMOro o0orpeBa 1 kK HeMy NPUMEHSIIOTCS TE XKe CaMble
npasua B OpMeHTauUmn Ha tor. TUMUYHbIN CONAPUIA N3 paHHUX NPOEKTOB AOMOB Havana 1970-
X rofioB ObIN NPUCTPOEH K AIOMY C HOXKHOW CTOPOHBI, UMEN 3aCTEKINEHHbIE H0XKHYIO, 3anagHyto,
BOCTOYHYIO CTEHbI, @ TaKkKe — 3aCTEKNEHHY Kpbiwy. OCTeKkneHne KKHOM CTeHbl Oblno
0ObIYHO HaKIOHHbIM. CerogHsILLHMIA Conapuii MoaudmumMpoBaH Ans donblue 3adEKTUBHOCTH
1 06bIYHO BCTPOEH B KXKHbIV (hbacag Aoma 3anognvuo Ans yCTpaHeHus NoTepb Tenna yepes
BOCTOUHYIO ¥ 3anafHyto cTeHbl. OKpy>XEHHOE APYTMMM MOMELLIEHMAMM, MPOCTPAHCTBO CONApUS
MOXET ObITb 3pEKTUBHBIM POKYCOM JOMA, (PYHKLMOHMPYSA NOJOOHO «COMHEYHOMY o4vary».
[nst MMHMMUW3auum neperpesa, 06bIYHOMO B paHHNX MPOEKTaX COMNSIPUEB, KpbILLia HE OCTEKIEHA,
a OCTEKITEHME KXXHOTO dpacaja cKkopee BepTuKanbHOe, YeM HaknoHHoe. COBPEMEHHbIN Co-
NSAPUN HOTAa — OBYXCBETHOE NPOCTPAHCTBO CO CKOMb3ALLUMUN OBEPAMMN, OTKPLIBAIOLLMMMUCS
B KOMHaTbl 000MX YPOBHEN NS NyYLLEN UMPKYNSALMX CONTHEYHOrO Tenma BO BCEX MOMELLIEHNAX
aowma.
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MaccuBHbIE CONMHEYHbIE KOHLEMNLMN

PucyHok 5.2. OpueHTaLumsa NacCUBHOrro CONTHEYHOro AoMa

a / ‘\4(""\ (%) B

r —~

;-

OpueHTauusi Ha reorpadyecK1in tor B MACCMBHOM COMTHEYHOM AOME MOXET U3MEHATLCA Ha
uenbix 30° K BOCTOKY Unu 3anafy ¢ OTHOCMTENbHO HebornbLuon noTepen obwen achdekTms-
HOCTWN CUCTEMbI COMNTHEYHOTO OToMnNeHusl. Cuctema ¢ npsiMbiM 060rpeBOM, HaNpUMep, Tennmua
(a), 3anvBaeT nomeLlLeHNe NPSIMbIM CONTHEYHLIM CBETOM, KOTOPbI MOXET Bbl3BaThb BbILBETAHNE
TKaHeln. CnucreMa kocBeHHoOro oborpesa, Hanpumep, cteHa Tpomba (6) nepenaet conHevHoe
Tenno, 6roKMpPys CONMHEYHbIN CBET.

PucyHok 5.3. BcTpoeHHas Tennuua

a@zf»
_.,f —

] ——e —

12
=k

B nepebix npoekTax Tennumua (a) obbi4HO BbICTyNana 3a ixHbi dhacag goMa. Hosble Tennmubl
(6) — 4acTo NPOEKTMPYOTCSA OBYXCBETHLIMU U BCTPOEHHbLIMU B HOXKHbIN hacag goma.

CteHa Tpomba — KameHHas CTeHa C OCTEKIEHNEM, PACMONOXEHHBLIM B HECKOIbKNX A0MMax
cHapyxu. ConHevyHoe Tenno ynaenvBaeTCd B MPOMEXYTKe Mexay KamMeHHOW Knagkown u
OCTEeKMNeHneM, U NPOHUKaET B AOM Yepes KaMeHHYI0 Knaaky CTeHbl. [IpyHMMas Bo BHUMaHue,
YTO OKHO C NPsAMbIM 060rpPeBOM 1 CONAPUA haKTUYECKN NPO3PaYHbl, 1 3pUTENBHO O6LEANHSIOT
BHYTPEHHME NOMELLEHNSI C BHELLHMM NPOCTPaHCTBOM, a cTeHa Tpomba 3akpbiBaeT BuA Ha
OKpYXaloLyto cpedy, TO OHa npeanovTuTensHa Tam, rae BUAbl Ha NpUpoay HexenaTenbHbl.
Ecnu Bkl BCe e XO0TUTe UMETb BUA Ha tor, TO Bbl MOXXeTe NOMeCTUTb OKHa B CTeHe Tpomba.
PasnunyHble BapnaHTbl CTeHbl TpombBa BKIHOYatoT NOMOBUHY CTEHblI Tpomba ¢ OkHamMu NpsiMoro
oborpeBa Hag HUMMK N CTeHbl Tpomba co BCTPOEHHbIMU KamynHamu. CTeHa Tpomba MoxeT
ObITb TaKke YrnoBoOM A5 COOTBETCTBUA TpeboBaHMAM BHYTPEHHEN NNaHUPOBKK AOMa.
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MaccuBHbIE CONMHEYHbIE KOHLEMNLMN

PucyHok 5.4. UHTerpaumsa cteH Tpomba ¢ pacagom

CteHbl Tpomba MoOryT GblTb CMPOEKTUPOBaHbl TakMM 06pa3oM, YTODObl MHTErpUpoBaTbLCH
NpaKkTUYecku ¢ NMobbiM dhacagom, OPUEHTUPOBAHHBLIM Ha IO,

Mpwv co3naHnm NpoekTa NacCMBHOMO CONTHEYHOTO JOMa B HECKOSILKO dTaxkei creayeT NpuHSATL
BO BH/MaHMWe TO 06CTOATENbCTBO, YTO ByAeT MPOMCXOANTL HEKOTOPOE PaccrioeHMe TEeNoThbl
Mexay TennbIMU BEPXHUMU 3Takamu 1 Goree npoxnagHbiMy HKHUMK. Takum oGpa3om, B
MOMELLEHMSIX BEPXHUX ITaXKEN MOXKHO Bbifio BGbl MOMECTUTb TOCTUHYIO, KYXHIO U MOMELLEHUS
ANs aKTUBHOW CEMEeMNHOW XN3HW, rae ceMbsi OyaeT HaxoauTbesi GOMbLUYO YacTb AHEBHOIO
BPEMEHMU, a MOMELLEHMS HUXKHETO 3Taxa MO Gbl MICMONb30BaTbCs AJ1si CHa. XoTs nofobHoe
pacnpegeneHme yHKUUA MexXay 3TaXaMu U KaKeTcsl HaMm HeTpaauUMOHHBIM, HO OHO
npegnaraet nyyline BUAbI Ha NPUPOAY U naearnbHO AN AOMa, PAaChofOXKEeHHOMo Ha CKIoHe
C BXOZOM C CEBEPHOI CTOPOHbI JloMa 1 CEBEPHBIMU CTEHAMU HIDKHETO 3Taxka, HaxoAsaLLMMUCS
B 9TOM crly4ae (PakTUYECKUN HIKE YPOBHS 3EMITU.
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maBa 6. byayuwee naccuBHbIX
COJTHEeYHbIX AOMOB

MosiBnenne B 1970-x rogax NacCMBHOIO COMHEYHOro AOMa BO BCEX ero BapuaHTax, SBurnocb
ApamaTnyeckon eMoHCcTpaumnen n3obperatenbHOCTM AHKM B CBS3W pas3pasuBLUMMCA HaL M-
OHanbHbIM SHEPreTMYECKUM KPU3UCOM M HaLLM 3HaHMS B 0BnacTn NpoeKkTMpoBaHUs 4OMOB,
OTannMBaloOLLMXCH CONHEYHbIM TenoM, B6biny paclmMpeHbl CITOBHO KBAHTOBbLIM cKaykoM. Ho
BO BPEMS HanNUCaHUS 3TOM CTaTbU MNOMUTUYECKUA MasTHUK Ka4yHYrNCS B MPOTUBOMOMOXHYHO
CTOPOHY, CpeacTBa MaccoOBOW MHAOPMALMK CITIOBHO 3a0bIfiv O NaCCUBHOMW CONMHEYHOWN apXu-
TekType, a crnegom n depepanbHble HANOroBblE NbroThl ObINIM CNOKOWHO 3a0bIThI.

B cBS131 C HbIHELLIHMMM pa3roBopamMm 00 N30bLITKE 3HEPrmn B NocneaHee AecAaTUNeTUe NoTeH-
uunanbHbI JOMOBMNaAeneLU-cTpomTeNb MOXET 3a4aTbCsl BONPOCOM, a UMEET I CTpeMIeHne
K 3HeproadppeKkTMBHOCTN B HOBOM [OME KaKOW-NMB0o cmbIcn? Mbl, KOHEYHO Xe, 3HaeM, 4YTo
aHepreTuyeckasl HexeaTka B 1970-x rogax byger GrnegHeTb nepen Tem, YTO NryT cendac.
Bce Bo3pacTatoLLee YMcrio 4OMOBNaAenbLEB-CTPOUTENEN JOKa3bIBAET OCTANbHOMY Hacerne-
HUIO, YTO OKpPYXalLmii Hac M3ObLITOK CONHEYHOW IHEPTrUM MOXET 0becneynTb He TOIbKO
KOMOpPT B FOCTUHOM KOMHATe, HO M 0CBOOOANT HAc OT TUPaHUN HE3HAYUTENbHbLIX NHOCTPaH-
HbIX 3HEepPreTU4eCcKMX NOCTaBOK.

B HepaBHeM MHTepBbio [lyrnac bankom6, Hall nepenoBoOv NACCUMBHBIVA CONTHEYHbIV UCCNeao-
BaTesb, CKasarl, YTo LienecoobpasHOCTb MAaCCUBHBLIX COSTHEYHbIX MPOEKTOB CTasia CBepLUNB-
LwmMcs akToOM 1 CUCTEMbBI MPSIMOIO CONTHEYHOro oborpesa, Tennuubl 1 cTeHbl Tpomba byayT
NCNoNb30BaTbCA HAMM eLLe B TEYEHME ANUTENBbHOIO BPEMEHM.
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