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Pegepar. [Tockonbky B benapycu HeT KpyHmHBIX MPUPOIHBIX 3HEPrOPECYPCOB, HEOOXOIMMO MOCTOSH-
HO TIOMHHTH 00 3KOHOMHUH SHEpruH. B cBA3M ¢ 3TUM BakHA paspadOTKa COBPEMEHHBIX CIIOCOOOB KO-
HOMMU IIPU KOHJHUI[MOHUPOBAHUU BO3/yXa BHYTPU HOBBIX 3[JaHHUI C BO3IYIIHBIMU NPOCIOHKaMH
B OTPaXJICHUSIX, 0COOEHHO B CBETOMPO3padHbIX: [IpesoxkeHa cucremMa BEHTHIAIMN BO3AYILIHBIX
MIPOCIIOEK B OTPAXICHUN 3JaHUs, IPH KOTOPOH ABIMKEHHE BO3yXa IPOMCXOJNT 3a CUET TPaBHTa-
OUOHHBIX M ad3pOJUHAMUYECKHUX CHJI, YTO IO3BOJISIET AOIOJIHUTEILHO OPTaHW30BaTh €CTECTBEH-
HBIH, TPUHYANTEIBHBIA I KOMOWHUPOBAHHEIH BO3AyX000MeH. C LENbi0 YBEIMUYCHUS U YOS
JOYEHHsI €CTECTBEHHOI TATH MCIIOJIB3YIOTCSI HEPErOpOKH, Pa3eisioue pa3Hble YacTH BO3IYIII-
HBIX TIpocioek. JIs €cTeCTBEHHOro BO3AyXOOOMEHA C HCIOJIb30BAHMEM T'PABUTALMOHHBIX CHII
MPHMEHSIOTCS. OTBEPCTUSI, BBIIOJHEHHBIE B BEPXHEH M HIDKHEH YacTAX MEPEropoioK MEXKIY CMEX-
HBIMH 30HAMH BO3AYIIHBIX MpOCIOoeK. EcTecTBeHHbINH BO3IyXOOOMEH B OTBEPCTHSIX HEPErOPOIOK
PEryaupyeTcst OABIKHBIMHI 3aCTIOHKAMH, JKATIO3H WM MHBIMH PETyINPOBOYHBIMI yCTPOHCTBAMH.
Jlnst KOMOMHUPOBAHHOTO MJIHM MPUHYIUTEIHHOTO BO3yX000MEHa MEX/y CMEXHBIMU 30HAaMU BO3-
JYIIHBIX MPOCIOEK UCIIOIB3YIOTCSI BEHTHIISITOPHI C NMPOKAYKOI BO3IyXa M3 30H BO3IYIIHBIX IPO-
cioek ¢ Goliee BBICOKOM TEMIIEPaTypol BO31yXa B 30HBI BO3JYIIHBIX IPOCIOEK C Oojiee HU3KOU
TeMmneparypoil i Haobopot. Ilpn NpHHYIMTETEHOM BO3AYXOOOMEHE IJIsi MHTEHCH(HKAIMU
MPOHUKHOBEHHMS BO37yXa B 30HBI BO3YIIHBIX MPOCIOEK MPUMEHSIOT HACTHIAEMbIe Ha TBEPAYIO
MOBEPXHOCTh CTPYH. sl OXNaKAEHHUs MHOTOCIOHHOTO OTPaKACHMS 3JaHUs, TIPH KOTOPOM ecTe-
CTBEHHBIM, TIPUHYAWUTENbHBIM WM KOMOMHHPOBAHHBIM ITyTE€M CO3[ACTCS JABIDKCHHE BO3IyXa
MEXy BO3IYIIHBIMU TPOCIOHKAaMH, 00pa30BaHHBIMU BHYTPEHHHMH IE€PETOPOAKAMH, OCYIIECTB-
JsIeTCs TI0jiada B OTH IPOCIONKH YacTH WM BCErO OTPa0OTaHHOTO BHYTPH 3JaHHs KOHAWINOHH-
POBaHHOTO WJIM HEKOHIHMIIMOHUPOBAHHOIO (HO GoJiee XOJOAHOTO MO CPABHEHHIO C HAPY)KHBIM)
BO31yXa. KoMOMHMpOBaHHAsT WM NPHUHYAUTENbHAS NOAada OTpabOTaHHOTO BHYTPH 3JIaHUS BO3-
JyXa B BO3JYIIHBIC MPOCIOWKU MPOU3BOAUTCS ITOCPEACTBOM BO3YXOBOJOB, CBSI3aHHBIX C BBIBO-
JUSIIIIME KaHaJaMH KOHIUIIHOHEPOB. IIpH 3TOM BHYTpEeHHHE ITEPEerOpOAKH 000pYAYIOTCS BO3IYII-
HBIMH KJIAITAHHBIMH OTBEPCTHUSIMHU.
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The Use of Air Layers in Building Envelopes
for Energy Saving during Air Conditioning
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Abstract. Since there are no large natural energy resources in Belarus, energy savings ought to be
a point of the special attention. With this regard it is important to develop modern ways of savings
during the process of air conditioning inside new buildings with an air layer in the enclosure, espe-
cially in translucent ones. The system of ventilation of air layers in the enclosure of a building has
been introduced in which air movement is caused by the gravitational and aerodynamic forces.
It makes it possible to arrange further ventilation — a natural, forced or a hybrid one. With the pur-
pose of increasing and streamlining natural draught the partitions are used separating the different
parts of air layers. For natural ventilation with the use of gravitational forces the holes in the upper
and lower parts of the partitions between adjacent air layers are applied. Natural ventilation in the
holes of the partitions is regulated by movable shutters, blinds or other adjusting devices.
For combined or forced air exchange between adjacent zones of air layers fans are used pumping
air from the air layer zones with a higher temperature to zones of air layers with lower temperature
and vice versa. When air exchange is forced, in order to intensify the infiltration of air into zones
of air layers jets are laid on a hard surface. In order to cool a multi-layered enclosure of a building,
where the movement of air between the air layers (that have been formed by internal partitions)
is being fulfilled by a natural, forced or combined mode, a part of the air or the total air processed
inside the building (i.e. conditioned or non-conditioned air cooler as compared with the outside
one) is being sent to these strata. Combined or forced flow of the air processed inside the building
into the air layers is done through the ducts associated with the output channels of the air condi-
tioners. The internal partitions are equipped with the air valve hole.
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AHanu3 CpeHEroJIOBBIX M CPEMHEOTONHUTEIBHBIX TeMIIEpaTyp HapyKHOTO
atMocdepHoro Bosmyxa [1, 2] mokaseiBaeT [3], 4TO 3a mMOcCieaHHE 25 JET dTH
Temrepatypsl B benapycu nosbicuiuch npumepro Ha 2 °C. OTHOBPEMEHHO BO3-
pacTarT CyTOYHBIC MEpernaabl TEMIIEPATyp B HOYHOE U JHEBHOE BpeMs. B ert-
HUE TEPUOJIbl -HAONIOJACTCS MOBBIIIIEHUE KOHTPACTHOCTH HATPEBaHUS CONTHEY-
HBIX I0KHBIX W 3alaIHbIX CTOPOH 3/IaHUH, YTO TPeOYEeT CYIIECTBEHHOIO yBEIIH-
YCHHSI MOTIHOCTH KOHIUITMOHEPOB U PacXoia 3JIeKTPOIHEPTUH.

B Teuenne mocnenaux 30-40 et BO BceM MUpPE CTPOSTCS BRICOTHBIC 3TaHHS
C OONIMPHBIM CBETOIPO3PAYHBIM OTPAXKICHUEM, YeMY HPUMEPOM MOMKET CITy-
*uTh HammonaneHas Oubmmoteka bemapycu, moctpoennas B 2004-2006 rr.
B MuHcke. B Takux cTpOeHHUSIX UMEIOTCS 0COOBIE YCIOBUS KOHAUIIMOHUPOBAHUS
BO3/lyXa, CO3/[aBacMbIC B 3aKPBITHIX MOMEIICHUAX U TOJICP)KUBACMBIC C TTOMO-
IIBI0 CPENICTB aBTOMATHYECKOTO YIIPABIICHUS HCKYCCTBEHHOTO MHUKPOKINMA-
Ta [4, c. 218].

B HOpMaTHBHON MOKyMEHTAIMU AJI BBICOTHBIX 3AaHui [5, c. 17-18] mpuse-
JIeHBl 0COOBIe TPEOOBAaHUS K MPOEKTUPOBAHUIO OTPAKIAOMINX KOHCTPYKITHH,
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KOTOpbIE JIOJDKHBI OTBEUaTh TpeOOBaHUAM 0€3011aCHOCTH, Hale)KHOCTH U J0JITO-
BEYHOCTH U UMETh CPOK ciyxk0bl He MeHee 50 jnet. Cornacao 'OCT 30494-96
«3pnaHus )Kuwible U o0IIecTBeHHbIE. [lapaMeTpbl MUKPOKIMMATa B IOMELIEHUSIX»
u CanlluHawm [6—8], HapyKHBIE CBETONPO3paYHbIE OTPAKAAIOINE KOHCTPYKINH
3IaHUK TOJDKHBI 00€CTIeYnTh HE0OXOIMMbIE IapaMeTpbl MUKPOKIMMATa MmoMe-
IIEHUH, YTO CIIOCOOCTBYET MOMCKY HOBBIX KOHCTPYKTUBHBIX PEILICHUN HCIIOJIb-
30BaHMs BO3JYIIHBIX IPOCIOEK B OIPaKACHUSX 3laHUN U Hapy>KHBIX CBETOIIPO-
3paynbIX orpaxacHusx [9, 10]. Haubonee W3BECTHEIM KOHCTPYKTUBHBIM peIIie-
HHEM SIBIIICTCS BEHTWIIMpyeMas BO3AylIHas mpocioiika [11, c. 179-185],
TEMIIEpaTypHO-BJIKHOCTHBIE ITapaMETphl BO3JyXa B KOTOPOW B 3aBHCHMOCTH
OT BEHTWIALMH 33 CUET I'PAaBUTALMOHHBIX CHJI U BETpa aHAIUTHUYECKH OIHCAHBI
C HCTIOJIb30BAaHUEM M3BECTHBIX (PM3MUECKUX 3aKOHOB.

JIBukeHHe BO3ayXa BHYTPH BO3AYIIHBIX MPOCIOEK M MEXIYy HUMU TpHU
HAJIMYUHU COOOIIAIOMINXCS KAHAIOB MPH €CTECTBEHHON BEHTHIISILIUH TPOUCXOJUT
Osarozaps rpaBUTallMOHHOMY AABIEHUIO AP, BOSHUKAIOIIEMY 3a CUET Pa3HOCTH
IUIOTHOCTEH BO3.lyXa, KOTOPBIE 3aBUCAT OT TemmepaTypsl [11, c. 184]:

Ap = (p1 - p2)gh =49 - 107(t, - ty)gh, 1)

rae AP — TpaBHTAMOHHOE (TaK HA3BIBAGMBIN CCTECTBEHHBIM HAIOp) JaBlie-
uwue, [1a; p;, p, — IIOTHOCTH BO3AYXA TPH TEMIEpaTypax ty, tp, kr/m®; g — ycko-
penne cuitsl TsokecTH, M/c% h — Pa3HOCTH BBICOT CTOJIOOB BO3yXa C Pa3IHMIHON
TEMIIEpaTypoOil WM PAa3HOCTh BBICOT OTBEPCTHH BXOJa BO3AyXa B IMPOCIOHKY
U BbIXOJa U3 HEe, M.

Kak BugHO 13 (1), BenmuurHA TpaBUTAIIMOHHOTO JIABJICHUS MPSMO MPOIIOPIIH-
OHAJIbHA PA3HOCTH TEMIEPATYp BO3yXa, KOTOPHIC SBIISIOTCS OCHOBHBIM (pakTO-
POM TPaBHTAIIMOHHOTO (€CTECTBEHHOTO) MaBieHHs Bo3ayxa. [loaTomy mpenmy-
IIECTBO JAHHOTO CIOCO0a — 3TO BO3MOXKHOCTH WCIOJB30BaHHS pacyeTa TIpa-
BUTALlMOHHOIO PEKMMA BEHTWIALIMM BO3AYIUHBIX npociioek. Hemoctatok — or-
CyTCTBUE PACCMOTPEHMS M aHAIN3a BO3MOXXHOCTH OpraHU3alliy U IPUMEHEHUS
BO3yX000MEHa MEXy OTIEIbHBIMU BO3IYIIHBIMH MPOCIOHKAMU C IEIbIO TIe-
PEeKauKH TEIIOBON SHEPTUU C U30BITOYHBIX 30H B JE(UIUTHEIE.

W3BecTHa Terumon3onsus cTeH 3nanus [12] B Bune Habopa BO3AYIIHBIX CIIO-
eB, 00pa30BaHHBIX HATSHYTHIMH IUICHKaMH, BBIITOJTHEHHBIMH B BHJIE II0JIOC,
YCTaHOBJICHHBIX TOJ00HO YepernuIle, 3a30p MEXAy KOTOPBIMH ObOecreueH pac-
MMOPHBIMHU dJIEMEHTaMH. 3a30p MEXIy IOJOTHAMH CO3IACTCS BEPTUKAILHBIMH
BCTaBKaMH{ B BHJIC peeK TOMIMMHONW 7—15 MM, a pacmopHBIC DJIEMEHTHI BBHITION-
HSIOTCS M3 KalPOHOBOTO IMHypa nuamMeTpoMm 3—7 mMM. OCHOBHBIM HEIOCTAT-
KOM 3TOTO croco0a Ipu ONpeNeNICHHBIX YCIOBUSAX SBISETCS OTCYTCTBHE Tel-
J000MEHa TOCPEICTBOM BO3AyXOOOMEHa MEXAY OTACIbHBIMUA BO3AYIIHBIMH
MOJOCTSAMH.

3amaya pa3paOOTaHHOTO aBTOpPaMU CTAaThU CII0OCO0A — 3KOHOMHUS TEILUIO-
BBIX PECYPCOB U YMEHBLICHUE HEPABHOMEPHOCTHU TEIUIOBBIX PEKUMOB C Pa3HBIX
CTOPOH 3/IaHUS B 3aBUCUMOCTH OT MHTCHCHBHOCTH COJHEYHOTO OONYYCHHS W
MapaMeTpoOB BETPa, a TAKKE YCTPAHCHUE BIUAHHUS HEPABHOMEPHOCTHU TEeMIIepa-
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Typ Pa3iMYHBIX y4aCTKOB HApPYKHOH OOOJOYKM Ha MPOYHOCTHYIO HANIEKHOCTH
KOHCTPYKIIUH W IEJIOCTHOCTh 000JIOUKH 31aHus. Pemaercss oHa IOCTH)XKEHH-
€M TEeXHUYECKOT0 pe3yJbTaTa MOCPEACTBOM BEHTWISIMU BO3AYIIHBIX MPOCIOEK
B OTPaXKJIEHUSIX 3/IaHWS, TIPU KOTOPOW IBMIKEHHE BO3IyXa B MPOCIOIKE OCy-
IECTBISETCS 3a CYET TPAaBUTAIMOHHBIX W a’pOJAMHAMHYECKHX CHIL Taroke
JIOTIOJTHUTEIIBHO OPTaHHM3YETCS ©CTECTBCHHBIN, NMPUHYIUTCIBHBIH WIA KOMOU-
HUPOBAaHHBIA BO3IyX000OMEH MEXIyY, 10 MEHBIIIEH Mepe, ABYMS 30HAMH C OTIIH-
Yalolencss CpelHeld TeMIeparypold Bo3yXa B OAHOW WM B pa3HbIX BO3AYLI-
HBIX MPOCIIONKAX WM MEXKIy JII000W M3 YHMOMSIHYTBIX 30H C OKPYXKaroIleH
aTMochepor.

C menpro obecriedeHUsT BO3PACTAHUS BEIMYUHBI U YIIOPSIIOYCHUS IeHCTBUA
€CTECTBEHHOMN TATH HCIIOJB3YIOTCS MIEPETOPOJKH, pa3esIONie pasHbIe YaCTH
BO3IYIIHBIX Tpocioek. [lpu opraHm3anuy ecTecTBEHHOTO, MPUHYIUTEIHEHOTO
I KOMOWHUPOBAHHOTO BO3yX00OMEHa B BO3AYIIHBIX MPOCIOWKAX TOTIIUHON
Menee 0,05 M oOecnieunBaeTCs JJaMUHAPHBIA PEXUM JIBUKCHUS BO31yXa B MPO-
CJIOMKax.

JlJis opraHu3aldyd €CTECTBEHHOI'O BO3IyXOOOMEHA C HCIOJb30BAaHHUEM I'pa-
BUTAI[MOHHBIX CHJI UCIIOJB3YIOTCS OTBEPCTHS, AOCTATOYHBIC IS O0CCICUCHHS
HEO0OXOJMMOTO €CTECTBEHHOTO BO3AyXOOOMEHa, BBITOJHEHHBIC B BEPXHEH H
HIDKHEH 9acTsIX MEePeropo ok MEKIYy CMEKHBIMUA 30HAMU BO3MYIIHBIX TIPOCIIO-
eK. PerynmupoBaHme eCTECTBEHHOTO BO3AYX000MEHA B OTBEPCTHIX MEPETOPOIOK
OCYULIECTBIISICTCS MOABUKHBIMU 3aCIIOHKAMU, KaIK03U WIH HWHBIMH PETYIUPO-
BOYHBIMH YCTPOMCTBaMH.

[Ipy KOMOMHHMPOBAaHHOM WJIH MPHUHYAUTEIHHOM BO3IyXOOOMEHE MEXIY
CMEXHBIMH 30HAMH BO3IYIIHBIX MPOCIOCK MPUMEHSAIOTCS BEHTUISTOPHI C HPO-
KauKOH BO3IyXa U3 30H BO3IYIIHBIX MPOCIOEK ¢ O0siee BRICOKOW TEMIIEpaTypon
BO3[[yXa B 30HBI BO3IYIIHBIX MPOCIOEK C Oollee HMU3KOW TEeMIIepaTypoil WiH
Hao00poT. B cilydae MpUHYAUTEIBHOTO BO3yXO000MEHA I MHTEHCU(DHUKAIIH
MMPOHUKHOBEHHSI BO3AyXa B 30HBI BO3AYIIHBIX MPOCIOEK WCHOIB3YIOTCS
HACTHIIbHBIE CTPYH Ha TBEPIBIC IOBEPXHOCTH.

CyIHOCTh TpeiaraeMoro Croco0a BEHTWISIIIMK BO3IYIIHBIX MPOCIOCK B
OTPKIACHHUAX 3aHUN 3aKIIOYAETCS B TOM, YTO TOJBI)KHOCTH BO3IyXa B TPO-
CJIOIiKe, KOTOpasi OOBIYHO MPOHMCXOUT 3a CUET TPABUTAIMOHHBIX CHII, BOSHHKA-
IOIUX TOJ JIEUCTBHEM PAa3HOCTH TEMIIEpaTyp M, CJIEeIOBATEIBHO, MIOTHOCTEH
BO3/yXa B TIPOCJIOIIKE M Ha TOM K€ YPOBHE 3a €€ IpeJeslaMi B CTOJI0E BO3AyXa
BBICOTOM, PaBHOW BEPTHKAILHOMY PACCTOSHHUIO MEXAY YPOBHSMH COOOIIaro-
IUXCS COCYNIOB, UCIIOJB3YETCS JUIS BO3yX000MEHa MEKIY Pa3InYHBIMHU 30HAa-
MH — YaCTSIMHU BO3YIIHBIX IMPOCIOCK OTPKICHUH 3JaHVs WIH C OKPYKAIOIIeH
aTMochepoli ¢ pa3HBIMH TemIiepaTypamu Bo3ayxa. [Ipu aToM [uist criakuBaHus
HEPAaBHOMEPHOCTH TEIIOBBIX PEKMMOB B PA3JIMYHBIX YACTAX BO3MYIIHBIX IPO-
CJIOeK (Ha COITHIE U B TE€HH) MOKHO HCIIOJIB30BATh KaK €CTECTBEHHYIO TATY, TaK
Y TPUHYAUTEIHHYIO BEHTHJISAIMIO C NMPUMEHEHHWEM BEHTHIIAIMOHHBIX YCTaHO-
BOK, a Tak’ke KOMOWHUPOBAaHHBIN BO3IyXOOOMEH C OJTHOBPEMEHHON €CTEeCTBEH-
HOW 1 MeXaHW4ecKo# Tsaroil. Takoit 0OMeH BO3IyITHBIMU MACCaMHU C Pa3IUIHON
TeMIIEpaTypOil TIO3BOJIIECT 3HAYUTEIHLHYIO YacTh COJHEYHOT'O TEIIa, AaCCUMUIIH-
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POBaHHOTO BO3JIyXOM MPOCIONKH Ha COTHEUHON CTOPOHE 31aHUS, HCIIONB30BaTh
JUTS TIOBBILIICHUST TEMIIEPATyPhl BO3/yXa B MPOCIIOWKE Ha TEHEBOI CTOPOHE.

JIis BEHTHISIIIMM BO3AYIIHBIX TPOCIOCK B OTPAXKICHHSAX 3JAaHUM TPEAIo-
YTHUTENIbHA OpTaHM3alisl BO3AyX0OOMEHa, OCHOBAHHOTO Ha Pa3HOCTH TEMIIe-
paTypbl BHYTPH MPOCIOSK B TAKUX OTPAXKACHHUIX M OKPYXKAMOIMICH aTMOochepsl.
B kadecTBe mpuMepa pazauyms TEMIEpaTyp B BO3AYIIHBIX MPOCIOHKAX Ha COJI-
HEYHOW W TEHEBOW CTOPOHAX 37aHUSI MOXKHO B3SITh PE3Y/IbTAThl HATYPHBIX U3MeE-
peHHl B OTPXAAIONIMX KOHCTPYKIHUAX 3AaHus HaruoHamsHONH OHOIHOTEKH
benapycu B okta6pe 2005 r. Ha roro-3anmamHoil cTOpoHEe Ha pacCTOSHHH TpPH-
MepHO 10 M 10 BEpTUKAIM OT Hayalla BEPTUKAJIbHOM TTOBEPXHOCTH CTEKIa M Ha
paccrosiau 10 M OT pebpa MeXay FOKHOH M IOTO-3alaJIHOW BEPTHKATLHBIMU
rpadsmMu kauroxpanwiuma 11-12 oxtaops 2005 r. mpu Temnepatype Hapy>KHO-
ro Bo3ayxa T, ~ (15-16) °C temmeparypa Bo3ayXa B CEpEAHHE BO3IYIIHOMN PO-
cioiiku gocturana Ty ~ 22 °C, a TeMnepaTypbl OrpaKAaloNlIUX MOBEPXHOCTEH
BO3ayIIHOM npocnoiiku T1(73) ~ (30-37) °C (puc. 1).
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Puc. 1. 3aBucUMOCTH TeMIIepaTyp BO3/LyXa U IIOBEPXHOCTEH OTrpakIeHHs Ha FOro-3amafHoH
CTOpOHE KHUTOXpaHWIHIIA OMOIHOTEKH OT BpeMeHHU CyTOK 3a nepuon 11-12 oxrabps 2005 r.:
T, — TemriepaTypa Hapy>KHOTO BO3IyXa; 1) — TeMIlepaTrypa BHYTPEHHE}H TOBEPXHOCTH CTEKIIa;

T, — Temmeparypa Hapy»KHOH IIOBEPXHOCTH JIMCTA ANIOMUHUS; T, — TEMIIEpaTypa BO3ayxa
MEXK/Ty CTEKJIOM M aJFOMHHUEBOM CTEHKOH Ha BrIcoTe 10 M OT BX0oz1a Bo3Iyxa

Fig. 1. Dependencies of the temperatures of the air and surfaces of the enclosure at the southwest
side of the book depositary on the time of day and night during the period of October 11-12, 2005:
T, — ambient air temperature; 7; — temperature of the inner glass surface;

T, — temperature of the outer surface of the aluminum plate; 7,,,, — temperature of air
between the glass and the aluminum wall at a height of 10 m from the intake of air

Takoe yMeHblIIEHHE TeMIIepaTypbl BO3/lyXa B CEpeAUHE BO3YIIHON MPOCIIOii-
KU 10 CPABHEHUIO C OTPAXKIAAIOMIMMU MOBEPXHOCTSIMU SIBUJIOCH CIEACTBUEM HH-
TEHCHBHOW BEHTHJISIIIMM BO3AYIITHON MPOCIONWKH CO cpemHel ckopocThio 0,5 m/c
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3a CYeT eCTECTBEHHOU TATH, 00pa30BaBIIEHiCS BCIEICTBIE PA3HOCTH TEMIIEPATyp
HapY>KHOrO BO37yXa 7, ¥ BHYTPH BO3AYIIHOH NPOCHOMKH T, NMPH CBOOOIHOM
JOCTYIIE M3-32 HETIOJIHOTO OCTEKJICHUSI HApYKHOH MMOBEPXHOCTHU 3JaHUS B CMEXK-
HBIX 4acTsx. OHAKO Ja)ke MPH TaKOW MOCTaTOYHO MHTEHCHUBHOW BEHTHIISIHH
pasHHUIa B TEMIIEpaTypax B BO3AYIIHBIX MPOCIOWKax Ha ypoBHE 10 M 1m0 BepTH-
KaJi OT Hayajla BEPTUKAIBbHOW IMOBEPXHOCTH CTEKJa Ha COJNHEYHOW CTOpOHE
U B TeHU cocrtaBmia 22 — 16 =~ 6 °C, a temmeparypa allOMHHACBOW CTCHKH JIO-
crurana 30 °C. C y4eToM rpaaneHTa pocTa TeMIIEpaTypsl B BO3AYIIHOM IPO-
ciotike oxono 0,6 °C/M BO3MOXKHasI TeMIepaTypa BO3AyXa Y BEpPXHEH TpaHHUIIBI
BO3YUIHON Mpocioiiku coctaBuT npumepHo 30 °C, a Temreparypa altoMHUHHUE-
BOH CTEHKH MOXeT MpeBBICUTH 35 °C, 4To moTpedyeT KOHIUITMOHUPOBAHHUS BO3-
JlyXa B KOPHIOpE, OKPYKaIOIeM KHUTOXpaHWHIle. B 3To camoe BpeMs TeMrie-
patypa BHYTPEHHEW NOBEPXHOCTH BCEW MHOTOCJIONHOW Hapy>KHOW CTEHBI C Te-
HEBOU CTOpPOHBI omycTunack 10 15 °C, 4ro SBISETCS HUXKHHUM JOIMYCTUMBIM
MIpeIeIoM /ISl TIPEAOTBPAICHHIS KOHACHCAIINHU BIIATH.

B cnyuyae npekpalieHusi MHTEHCMBHOM BEHTWISIUUU BO3AYIIHON  MPOCIIONKA
pa3HHIa TEMIIEPATYP ATFOMUHIEBON TIEPETOPOIKH Ha COTHETHOU | . Ml TEHEBOHU T,
CTOpOHAX MOXKET mocturath 45 — 15 =~ 30 °C, uTo npu NpOTHKEHHOCTH ITEPUMETPa
okormo 150 M cmocoGHO mate nedopmammio oxoxo (30/2)-0,238-107- 150 ~
~ 0,054 m~54 cm. XoTrsa Takas AedopManus 3HAYATEIALHO MEHBIE pa3py-
[Iaromel, OHa MOXET CKa3aThCsl Ha COCTOSHHUHM TEXHOJOTHYECKHX OTBEPCTHH
W JPYTUX d3JIEMEHTOB KOHCTPYKUHMH. [103TOMY NOMOJHUTENbHAS OpraHW3aLHs
BO3yXO000OMEHa MEXIy PpazIUIHBIMH YacCTSMH BO3MYILIHBIX TPOCIOEK WU C
OKpy>Karoriei atMochepoit ¢ pasHBIMU TEMIIEpaTypaMH BO3TyXa MO3BOJISET TPH
OTIpeeNICHHBIX YCIOBUAX HE TOJBKO YMEHBIUIUTh 3aTPaThl HA OTOIUICHHE U KOH-
TUIIMOHUPOBAHNE BO3AyXa, HO W CHU3WTH HEPABHOMEPHOCTH TEMIIEPATYPHBIX
nedopmaIvii pa3TMIHBIX YacTed 37aHus.

Jnst opraHu3aluy BO3AyX000MEHAa MEXIy Pa3IMYHBIMH YacTSMHU BO3IYII-
HBIX TIPOCIIOEK W HCIIONB30BaHUS 3 eKTa eCTECTBEHHOW TATH, YTO TO3BOJSET
o0oiTHCh 0€3 CIIeIUANBHBIX BEHTHISTOPOB W 3KOHOMHTH JSHEPrOPECYpCHI,
B ONpEAEICHHBIX (PacUeTHBIX) MecTaX BO3AYIIHBIX IPOCIOCK HEOOXOAMMO
yCTpauBaTh MPEUMYIIECTBEHHO BEPTHKAJIbHBIE BO3IyXOHETPOHHUIIAEMBIEC TIEpe-
TOPOJKY, pa3leisIFoIue 30HBI C OTIMYAIONIEICS cpeHel TemrepaTypoi BO3-
nyxa. [lpu 3TOM BCIEACTBHE OpraHU3alyd MPOIECCOB TerioMaccooOMeHa
MTPOUCXOANT BO3PACTAHUE BEIIMYMHEI M YIOPSJIOYCHUE JACUCTBUS €CTECTBEHHOM
Taru [13, 14].

11 TOBBIIEHNS MHTEHCUBHOCTH BO3AYyXOOOMEHa MEXIy pa3iIMyHBIMU
9acTAMH BO3AYIIHBIX HPOCIOEK OONbLIOE 3HAUYCHHE MMEET PEXHUM IBIKCHUS
BO3[yXa KaK B CaMHX IMPOCIOWKAX, TaK M MEXIy HHMH, B TOM YHCIEC U MEXK-
Jy 30HaMH C pa3HOM TeMrmepaTrypoil Bo3nyxa. Kak M3BECTHO, MpU JaMHUHAPHOM
pEeXUMe IBUIKEHHUS BO3/yXa €ro pacxol (1e0HT) mpsMO MPONOPLUOHAIEH Belu-
YMHE Iepernaja JaBICHUH, KOTOPBIM MpPHU €CTECTBEHHOM KOHBEKTHBHOM JIBHU-
KEHHUH TaK)Ke MPSIMO MIPOMOPIMOHANIEH Mepenaay TemmnepaTyp. B ciydae TypOy-
JICHTHOTO PEeXHMa ABMKEHHUS BO3/yXa B MPOCIOHKE pacxo BO3AyXa B Iomeped-
HOM CEYEHHUH MPOMOPLMOHATCH JHIIL KOPHIO KBAJIPAaTHOMY M3 Iepemnaaa aBie-
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Huil. g co3maHus JTaMHHAPHOTO pPEXUMa ABIKEHHS B IMOJIOCTH HYXXHO HE
TOJILKO 00ecreynBaTh 00IIyI0 BeInunHy Kputepus Peiinonbaca Re < 2300, Ho u
JTaMUHAPHBIA PEKUM BO3MOKHOM CBOOOHOM KOHBEKITUHU B TIPOCITIOMKE, MJIST 9ETO
MO>KHO HCIIOJIB30BaTh PEKOMEHIAITNH, puBeeHubIe B [15, 16]. [Ipn mamumap-
HOW CBOOOIHOW KOHBEKLMH B MPOCIOMKE, 3al0THEHHON BO3AYXOM (KpUTEpHid
Mpauaras Pr=0,71), npu H/B =1,25-20,0 (H, B — BbICOTa ¥ TOJIIIAHA HPO-
ciioiikn) u kputepun Penest Rag = (1,94 - 10°)—(2,3 - 10°) MakcuManbHas TeMmrie-
patypa B ILIEHTpE M3MEHSETCS MO JIMHEHHOMY 3aKoHy. JIaMHUHapHBINA pexUM
B TPOCJTIOHKE C JHMHEHHBIM pacIpelelieHHeM TeMIepaTypbl MEXAy HarpeThbl-
MH CTEHKaMHt umeeT Mecto mpu Rag < 5 - 10°. C yuerom Ra = Gr - Pr (Gr — kpu-
Tepuit I'pacroda) MOXKHO pacCUMTaTh YCIOBUA COOJIONEHUS JIAMHHAPHOTO
pexXuMa.

Kak moka3pIBalOT pacyeTsl, JIAMHUHAPHBIA DPEXHUM JAOCTATOYHO OBICTPOrO
nBkeHns Bo3ayxa (V= 0,35 m/c), oOecrieunBarominii CyIeCTBEHHBIN TEILIO-
00OMEH ¢ HarpeTbIMH MOBEPXHOCTSAMH cTeHOK [11], HactymaeTr npu B < 0,05 m.
IIpu yBenmmueHUN TONIMUHBI Tpociodkd U Re < 2300 TermnooOMeH yMEHbIIaeT-
Csl, @ BEPOATHOCTD TypOyNH3aluy IOTOKA YBEITHUUHNBAETCS.

Y4YuteIBas MpsMyI0 TPONOPIHOHAIBHOCTD BEIMYHHBI €CTECTBEHHOM TATH OT
nepenaga ypoBHEW pacroJOKEeHUs] HIKHETO U BEPXHETO KpaeB OTAEIbHBIX OT-
BEPCTHH, Yepe3 KOTOPhIe COOOIAIOTCS Pa3INIHbIe 30HBI BO3AYIIHBIX MTPOCIOEK
C pasHBIMH CpPEIHUMH TEMIICPAaTypaMu BO3AyXa, 3TH OTBEPCTHA YCTPaHBaIOT
TakuM 00pa3oM, YTOOBI MEpenaj yPOBHEHW NCHCTBHS €CTECTBEHHON TATH OBLI
HauOOJIBIIUM, YTO [IO3BOJISIET 00ECTIEYNTh MAKCUMAJIbHO BO3MOXKHBIM B JaHHBIX
YCIOBHUSX BO31LyX000MeH. sl perynupoBaHus BEJIMYMHBI BO3LyX000MEHa CIie-
[UAIbHBIE OTBEPCTHS HEOOXOAMMO 00O0PYAOBaTH MOABMKHBIMH BO3AYIIHBIMH
3aCJIOHKaMH, >KaIIO3UMHBIMU WM WHBIMH YCTPOHCTBaMH, TaK KakK HapameTphbl
BO3/yXa B Pa3IMYHBIX MPOCIOWKAX MOTYT CUIIBHO M3MEHAThCS (pHc. 1).

3agactyio uis oOecriedeHns! Hy’>KHOr0 o0beMa BO34yX000MeHa MEXAy pas-
JUYHBIMHA TIPOCJIONKaMH TOJIBKO €CTECTBEHHON TATH OBIBae€T HEIOCTaTOYHO,
W TOTJA CIeNHANbHBIE OTBEPCTHA CIEAyeT OOOpYyIOBATh HHU3KOHAIIOPHBIMH
(oObruHO He Oosnee 100 Ia) BeHTHNATOpaMu. OgHAKO HEOOXOAMMAS HPOU3BO-
JUTEIBHOCTh TAaKUX BEHTHISTOPOB MOXKET OKa3aThCs JOCTATOYHO OOJBIION.
Tax, ans obecniedeHus: CpeHe CKOPOCTH ABIKEHUs Bo3ayxa 0,5 M/c B ycloBH-
SIX ONMCAaHHOM paHee BO3AYIIHOW IPOCIOKWKU BOKPYT KHAroXpaHunuia Hamuo-
HaNbHOI OnOMoTekn benapycu pacxon Bo3myxa depe3 3Ty MPOCIOHKY TOJDKEeH
coctaBmate Q = 1,2 - 20 - 0,5 = 12 M%c = 43200 m*/u. IIpu opraHu3ammy BO3Iy-
x000MeHa uepe3 /B¢ OOKOBBIE MEPErOPOAKH MPOCIOWKH MPOU3BOJAUTEIHHOCTD
KaKJI0r0 BEHTHIIATOPA JOJIKHA GBITH 0k0s10 22000 M>/4, 4TO, HATIPHMED, XapaK-
TepHO It BeHTHsTopa THita BPKA-B/[Y-3 ¢ nBuratenem 112MB8, motpe6-
JSIFOIMM MOIIHOCTH 3 KBT. YcTaHoBouHBIE pa3Mepbl BEHTHIISTOPA, CMOHTHPO-
BaHHOTO B KBaJIPaTHON MOHTa)KHOU oOeuaiike 970x970 MM, MO3BOJIAIOT pa3me-
maTh ero B meperopoake mupuHoi 1200 mm.

[lpn Hanuumm BecbMa MPOTSDKEHHBIX BO3AYIIHBIX MPOCIOEK ISl OpraHd-
3allM¥ aKTUBHOTO MPHHYIUTEIHHOTO WIH KOMOMHUPOBAHHOTO BO3JyX00OMEHa
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B TIpelieiax OTAENbHBIX yYaCTKOB MPOCIOEK HEOOXOIMMO MPHUMEHSTh BO3IYXO-
BOJIBI I 00ECIIEUCHUsT HANPABICHHOCTH U MPEACIbHOTO YBEIUYCHHS aTbHO-
OOWHOCTH CO37aBacMbBIX BEHTHJISTOPAMH BO3AYIIHBIX CTpyd. B a3rom ciy-
gae TPEJICTABISACTCS IIeJIecO00pa3HBIM HCIIOIB30BaTh MOBEPXHOCTHRIA d(hPexT
(apdexr Koanmel) cBO€0Opa3HOTO «IPHINMAHUSI» HACTHIAEMOW Ha TBEPAYIO
MOBEPXHOCTh CTPYH, B PE3yJIbTAaTe YEero JadbHOOOWHOCTh YBEIIMYUBACTCS IPH-
MepHO B 1,4 paza.

s paccmatpuBaemoro npumepa (Haumonansnas 6ubnmoreka, 11.10.2005)
B JIOKA3aTeIbCTBO BO3MOKHON TEXHUKO-9KOHOMHUYECKOU 3((EeKTUBHOCTH C HC-
TTOJTb30BAHUEM BBHINICYKA3aHHBIX CPEACTB (B JIIOOOM WX COYCTAHHH) ITOCPEI-
CTBOM Nepekadku Bo3ayxa ¢ 12:00 o 18:00 4y Obl1 opraHu3oBaH BO3AyX000MeH
u3 30HBI ¢ Oojiee HarpeTsIM BO3AYXOM B TPOCIOHKE Ha COJIHEYHOW CTOPOHE
OMOIMOTEKH B 30HY 0oJiee XOJIOAHOTO BO3MyXa B IMPOCIOHKEe Ha TEHEBOM CTO-
poHe — okoJo 2,5 - 10° kI TertoThl. MICXOHBIMY JaHHBIMH IS pacyeTa yka-
3aHHOTO KOJIMYECTBA TEIUIOTHI MPH TaKOH Mepekavke Bo3ayxa Obuth (puc. 1):
repernaj TeMIepaTyp BO3IyXa B COOTBETCTBYIOUINX 30HAX BO3AYITHBIX MPOCIO-
ek At = 26 — 16 ~ 10 °C; ckopocTh IBHXKCHHS BO31yXa B Mpocioiike V ~ 0,4 M/c;
IO TOMEPEYHOro ceueHus mpocioiikn S = 20 - 1,2 = 24 M2; IJIOTHOCTH
BO3yXa p = 1,2 Kr/M%; yenbHAs TeIUIOEMKOCTb BO3LyXa ¢, = 1 xJIx/(xr-rpan.).
Torga KonM4YecTBO TEIUIOTHI (, MEPEHOCHMMON BO3AYXOM 3a Bpems T = 6 |
(c 12:00 go 18:00 ), mam 21600 c, coctaBur g = pc,AtveS =1,2-1-10-0,4 x
x 21600 - 24 ~ 2,5 - 10° Ik ~ 6 - 10° KKaJ1, @ 3TO JAOCTATOYHO GOJBIIOE 3HAYE-
Hue. Bo3MmoxkHas MakcuManbHasi 4acoBas MEpeKadka KOMMUYECTBA TEIUIOTHI (max
¢ HarpeTsiM Bo3ayxoM mpu At = 12 °C u v = 0,5 M/C COCTaBHUT: Qmax = 1,2 - 1 x
x 12-0,5-3600 - 24 ~ 6,2 - 10° kTx/a ~ 1,7 - 10> B1/u ~ 170 kB1/u. IIpn s10M
He cienyeT 3a0bIBaTh, YTO UCXOJHBIC JaHHBIE SBISIFOTCS SKCIIEPUMEHTAIHHBIMH,
KOTOpBIE TIoSTydeHb! B T. Muncke 11 oktsaops 2005 T.

Jlyisa BapuaHTa OXJIaXICHUS MHOTOCIOHHOTO OTPaXKIACHUS 3[aHVsl JUIsl CPaB-
HEHHs BBIOpanu crnocod [9] ¢ HONMOIHUTENHHO OPraHU3yEeMbIM €CTECTBEHHBIM,
MPUHYAUTEIHHBIM W KOMOMHUPOBAHHBIM BO3AYX000OMEHOM, 10 MEHBIIEH Me-
pe, MEeXIy ABYMsI 30HAMH (C OTIWYAIONICHCS CpeaHe TeMIepaTypold Bo3ayxa
B OJHOM MJIM Pa3HBIX BO3AYIIHBIX MPOCIOMKAX WA MEXKAY 000 U3 YIIOMSHY-
THIX 30H) C OKpy»Karoleii armMocdepoii. Hemoctarkom sToro crmocoba siBisieTcst
WCIIONIb30BAaHUE TOJBKO DPAa3HUIIBI TEMIIEPATyp BO3AyXa MEXAYy BO3IYIIHBIMH
MPOCIOHKaMU B OTPaXACHUHM 3aHUS WIH B OO0 M3 BO3AYNIHBIX MPOCTIOEK
M OKpYJKaromIekh aTMOC(hepor, uTo Uil Leliell KOHIMIMOHUPOBAHUS 3aHUs IIPHU-
TOJTHO JIWIIIh YaCTUYHO B CITy4Yae TEMIIePaTyphbl UCTIOIL3yEMOr0 BO3/IyXa HE BBIIIC
HopMmatuBHOH (710 t, = 25 °C) [14]. [Ipu t, > 25 °C ucnons3oBaHue HAPYKHOTO BO3-
JIyXa MOYKET OKa3aThCsl PALMOHAIBHBIM TOJBKO JUTS YaCTUYHOTO OXJIAXKICHHS COJI-
HEYHOI1 CTOPOHBI 3/IaHMs, YTO OTPAHWIMBAET MPUMEHEHHE 3TOTr0 Cocooa.

3amaun TpeiaraeMoro BapHaHTa OXJKICHHS — 3TO SKOHOMHSA 3JIEKTPO-
SHEPTruH, PACXOJyeMOH Ha KOHIWIIMOHHPOBAHUE BO3MyXa, U yMEHBIICHHE He-
PaBHOMEPHOCTH TEIUIOBBIX PEIKUMOB OTPAXKIACHUS 37aHUs, BIUSIONIMX HA MMPOY-
HOCTHYIO HaJ€KHOCTh €r0 KOHCTPYKIIMH M I[eIOCTHOCTH 000NoYKH. Pemraercs
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OHA JOCTHKEHHEM TEXHHUYECKOTO pe3ylbTaTa IOCPEICTBOM IIPEAIAracMoro
croco0a, Mpu KOTOPOM HPOUCXOAUT ABHKEHUE BO3LyXa B MPOMEKYTKAX MEXKIY
CIIOSIMH OTPAKACHHS 3[aHUS 34 CUET I'PAaBUTALMOHHBIX M a3POJMHAMHYECKUX
CHJI C yIPaBJIIEMbIM BO3AYX00OMEHOM MEXIY, IO MEHbIIEH Mepe, 1ByMs 30Ha-
MU U (W1M) HapyxHOH atMocdepoil. CornacHO BBIOpaHHOM METOAMKE, B BO3-
IyIIHBIE TIPOCIOWKH B OTPAKICHHWH 3JaHHSI €CTECTBEHHBIM, NPHHYINTEIBHBIM
WM KOMOMHUPOBAHHBIM ITyTEM MOJAETCS YacTh MM BECh OTPaOOTAaHHBIM BHYT-
pH 31aHus 6oJiee XOJIOAHBIM BHYTPEHHUI BO3LyX, TEMIIEpaTypa KOTOPOTO HIKE
TEMIIEpaTypbl HAPYKHOTO aTMOC(HEPHOr0 BO3LyXa.

Jns opraHnzanyu KOMOMHUPOBAHHOW WMJIM NPUHYAUTENHHOM MOJadd OTpa-
0OOTaHHOTO BHYTPH 3/IaHUsI BO3JyXa B BO3YIIHbIEC TPOCIOWKHA HCHOAB3YIOT Tpe-
BBIIICHUE JIABJICHUS BO3IyXa BHYTPH 3[aHHS 32 CUET NMPUHYIUTEIBHON MOJA4H
KOHAMLIMOHUPOBAHHOTO Bo3ayxa. [Ipu cMemmBaHuy B HPOCIOHKAaxX BO3AyXa U3
BHYTPEHHHUX IIOMELICHUH C Hapy>KHbIM aTMOC(EpHBIM BO3IyXOM I10/1a4da BO3-
JQYLIHOM CMECH B MPOCIOWKY OCYHIECTBIISIETCSI B COOTHOIIEHHH, 00ecIeurnBalo-
IIeM TaKue TeMIepaTypsl cMecH 1, OTPa0OTaHHOIO BHYTPEHHEI'O M HAPYKHOT'O
BO3/yXa B IIPOCIIOiiKe U 73 Ha TOBEPXHOCTH MPHJIETAIONIEH CTEHBI, YTO UX COOT-
Homenue K T, (TeMmeparypa Bo3ayxa B 00beMe BO3IYIIHOM MPOCIOWKH M I0-
BEPXHOCTHU CTEHBI, IIPU KOTOPOW HAUMHACTCA KOHIEHCAlUsi BJIaru) B COOTBET-
CTBHM CO CpPEIHEH BIaXHOCTHIO BO3[AyXa HCKIIIOYAeT KOHAEHCATOOOpa3oBaHUE
B IIPOMEXKYTKAX MEXKAY CIOSIMH OTpaXkIeHUs 30aHNsA. BHyTpeHHHE IEPETOPOIKH
MEXIY BO3IYLIHOH MPOCIONKON M KOHOUIHOHUPYEMBIM 00BeMOM 000pYyIyIOT-
Cs1 BO3AYIIHBIMY KJIAHAHHBIMHU OTBEPCTUSMHU.

BeprukanbHblil pa3pe3 OrpaxaaoluX KOHCTPYKIUH 31aHUs C HAHECEHHBIMU
TOYKaMH MU3MEPEHHI TeMIepaTyp puBeaeH Ha puc. 2. [logo6HbIi pa3pe3 nmeeT
BEPXHsIs INIaBHasl yacTh 31aHust HanmonansHoi#t 6nbnunorexu benapycu.

7 6 3 2 4
. e o * o @ ®

1 e/ LT T4

Puc. 2. BepTukanbHslil pazpe3 orpaxIaroluX KOHCTpYKIUi 3qanus: 71—717 — TeMneparypa;

1 — BHyTpeHHSISI TOBEPXHOCTh HAPYXKHOTO cTekia ¢ 71; 2 — Bo3ayuIHas mpocioiika (¢ T, Bo3ayxa)
MEX/y HApYKHBIM CTEKJIOM M HapY)KHOH CTEHOI; 3 — Hapy»KHasi MOBEPXHOCTH (C T3)
Hapy»XHO# CTeHBI; 4 — HApYKHBIN aTMocdepHbIi BO3ayX ¢ Ty; 5 — BHYTpeHHsIs TOBEpXHOCTH (C Ts)
Hapy>KHOM CTEHbI; 6 — BHYTPEHHHUI BO3AyX MOMeIeHus ¢ 1g; 7 — HOBEPXHOCTh BHYTPEHHEH CTeHbI ¢ 7

Fig. 2. Vertical section of the building envelope: 7,—7; — temperature;

1 — inner surface of the outer glass with Ty; 2 — air layer (with 7, of air)
between the outer glass and the outer wall; 3 — outer surface (with 73) of the outer wall;
4 — outer atmospheric air with 7;; 5 — inner surface (with 7s) exterior walls;

6 — indoor air with Tg; 7 — internal surface of the wall with 7%
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CyTh m3maraemMoro croco0a OXJaXACHHUS 3aKII0YaeTCs] B TOM, YTO B BO3-
IOyUTHBIE TIPOCIOWKH B OTPAXKIACHWUW 3IaHUS €CTECTBEHHBIM, MPUHYIUTEIEHBIM
WM KOMOWHUPOBAaHHBIM ITyTEM M3 BHYTPECHHUX IIOMEIICHUN ITOJAeTCs 4acTh
WM BeCh OTPabOTaHHBINA BHYTPH 3/aHUS, KOHAWIMOHUPOBAHHBIN WA HET (HO
0oJiee XOJIOAHBIN MO CPaBHEHUIO C HAPYKHOW aTMoc(epoil) BHYTPEHHUH BO3-
nyx. [IpunynurensHas mogada oTpabOTaHHOTO KOHAUIIMOHUPOBAHHOTO BO3IYyXa
(32 cueT HEeKOTOPOTO TPEBHINIEHHUS €T0 JABJICHUS) U3 TIOMEIICHN BHYTPH 3/a-
HUSI B BO3IYIITHBIE TMPOCIONKH (depe3 CIeIalbHO 000pyIOBaHHBIE B HUX KIIATlaH-
HBbIC OTBepCTI/DI) IIPOU3BOAUTCA MOCPEACTBOM BO3AYXOBOAOB, CBA3AHHBLIX C BLIBO-
JUIIIFIMA KaHaJlaMA KOHAUIMOHEpoB. [Ipu aToM cobmonaercs ycnoBue 7g < 7.

OO0yCTpOMCTBO KIIANIAHHBIX OTBEPCTUHA BO3MOXKHO JTIOOBIM HM3BECTHBIM TEX-
HUYECKH TpHEMJIEMBbIM croco0oM. KOHCTpyKIMs BO3AYIIHBIX IPOCIIOCK B
OTPKIACHUH 3[IaHHsI MOXKET 00ecnedrnBaTh NMPUHYIUTENbHOE THOO0 €CTECTBEH-
HOE€ TIOCTYIUICHHE HapYKHOTO BO3IyXa B MPOCIOIKY M3 atMocdepsl 1o 3a/1aH-
HBIM TIPOEKTOM YCJIOBHSIM.

B ciiyuae omHOBpeMEHHON OAAYX B BO3AYIUHBIE NPOCIONKHN U3 MOMEIICHUN
BHYTPHU 3AaHUSI OTpabOTaHHOTO KOHAMIUOHHUPOBAHHOTO OTHOCHTENBHO XOJIOJ-
HOT'O BO3/yXa TemrepaTypoil 7 U Hapy»HOTO TEIJIOrO BJIAXKHOTO BO3/TyXa TEM-
nepatypoil 7, pe3ysbTHpyrOLIas TEMIEpaTypa MOAABAEMON B MPOCIONHKY BO3-
IOYIIHOW CMECH MOXKET OKa3aThCsl HW)KE TEeMIIepaTypbl Havajga KOHICHCAILUH
BJard B o0beMe BO3AYIIHOM HpOcioiku T, W TeMIepaTrypbl Ha Hapy>KHOH MO-
BEPXHOCTU MPUIIETAIONIEH HAapy>XHOM CTeHbl 13, YTO MOXKET MPUBECTU K BhIMNa-
JCHUIO BJAard M MOBBIIIEHHOW KOppo3uu. [103ToMy HE00XO0IMMO PeryiupoBaTh
WHTEHCUBHOCTH TOCTYIUICHHS B BO3AYIIHBIC MPOCIONKH BIaXXHOTO aTMocdep-
HOTO BO3TyXa.

[lomauy BO3myIIHOI cMecH B MPOCIOHKY OCYIIECTBISIOT B COOTHOIIEHUH,
o0ecreynBaloIeM TeMIepaTypbl cMecH 1g, OTpPaOOTaHHOIO BHYTPEHHETO H
HapyKHOTO BO3/lyXa B MPOCJIOiKe U T3 Ha TMOBEPXHOCTHU MPHUIIETAIONIEH CTEHBI
BBIILIE TEMIIEPATyPbl KOHAEHCANHU Biarkd 7, B COOTBETCTBUH CO CPEAHEH BIaxK-
HOCTBIO 10 3aBUCUMOCTHU Tgy, > Ti. TemmnepaTypbl Havama KOHJAEHCAUU Biaru Ty
OMPEIENISIOTCS TI0 qrarpaMme I—0 Mo OTHOCHTEIbHOW BIAKHOCTH BO3/IyXa.

Jiist oxJaxaeHusi OTpaXkISHAN 31aHKs 32 CUET MepeMeleHHs 0TpabOTaHHO-
ro KOHIUIIMOHMPOBAHHOTO BO3[yXa W3 BHYTPEHHMX MOMEIIEHHH B BO3AYII-
HBIE TIPOCIIONKH TIPEAITOYTHTENIbHA OPTaHU3aIisl BO3JyX000MEeHa, OCHOBAHHOTO
Ha pa3HMLE TEMIEpaTyp BHYTPU 3JaHHUs M B BO3AYIIHBIX MPOMEKYTKaxX €ro
OrpaXkJICHUI OT TEMIIepaTyphl OKpyXKarollei atMocdepsl. B kauecTBe mprumMepa
CYTOYHOW JIMHAMHUKHK TemrepaTyp (B T€UeHHE TpeX JETHHX CYTOK) B MecTax,
0003HaYSHHBIX Ha PUC. 2, IPUBENIEM Pe3yIbTaThl HATYPHBIX U3MEPEHUH B 30HE
BEPTUKAIBHOTO OTpakJeHUs1 BepxHer yacTu HannonaneHoi Oubnmoteku bena-
pycu (puc. 3).

Kax BumHo M3 puc. 3, B KIMMaTH4YeCKUX YCIOBHUSIX bemapycu B JeTHH
MEPUOJ] CYTOUYHbIE KOJIeOaHUsI TeMIepaTyphl aTMOC(HEPHOT0 HAPYKHOTO BO3IY-
xa T, pmocturator 15 °C, mpu 3TOM KOJeOaHWS TeMIlepaTyphl BHYTPCHHEH
MOBEPXHOCTH HAPYHOTO CIELMAIbHOIO CTEKJIA Ha COTHEYHONW CTOPOHE JOCTH-
raroT 30 °C (ot 13 mo 43 °C). Temmeparypa Bo3ayxa B MPOMEXKYTKE MEXITY
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CTEKJIOM M CTeHOU T3 (B BO3AYITHOW Tpocioiike) MoxkeT noctudb 40 °C, a TeM-
neparypa noBepxHocTu creHsl 73 — 35 °C. TemnepaTypa Hapy’HOTro Bo3ayxa 14
3a BpeMs HabmomeHnit Kk 12—14 gacaM KakabIX CyTOK mocturana 26—27 °C, 4aro
BBIIIIE TMPUHATOTO BEPXHEr0 HOPMAaTHUBHOTO TemiieparypHoro mpezena (25 °C).
[TosToMy TemnepaTypa BO3ayxa M CTEH MOMEUICHWH BHYTpHU 31aHus O0e3 3Hauu-
TEBHBIX TEIDIOMOCTYIUIEHINH MOXeT noaaepxkuBatbes npu (15—17) < 25 °C 3a
CYET aKKyMYJISALUH X0JI0/1a B HOUHOW M YTPEHHUH NEepUOJIbl, KOT1a TeMIeparypa
Hapy>KHOTO Bo3ayxa T, < 25 °C. Jlng yMEeHbIICHHs] HArPEBaHUS OTPaKIAIOLIUAX
KOHCTPYKIIUI OT COJTHEYHOTO M3IYYEHHUS ISl TEMIIEPATYPHBIX YCIOBHAMU, ITPHBE-
JICHHBIX Ha PHC. 3, TOCTATOYHO TPOITYCKaTh HAPYKHBIN Bo3ayX ¢ 1y = (25-27) °C
4yepe3 BO3AYIIHBIN npoMexyTok ¢ T, = 40 °C 0e3 BeHTW MU, B aTom ciaydae
NP JOCTATOYHO MHTEHCHUBHOM BO3yXOOOMEHe TeMIiepaTypa Bo3ayxa 1, | To-
BEPXHOCTH CTEHBI 13 MOXKET OMyCTUThCS 10 30-35 °C, uTO CHU3HT MpEAETbHYIO
Temrneparypy BHyTpH 3aauus (75—77) no 23-24 °C 1 co3nacT BIOJIHE HOpMallb-
HBIE yCIIOBHSL.

T, °C I 1T I11

40/

35

23:10
1:20
3:30
540
23:00
1:10

I, 4:MHH

Puc. 3. Pe3ynpTaTsl HATypHBIX U3MEPEHUIl TeMIIepaTyp B TOUKAX, yKa3aHHBIX Ha PUC. 2,
B 30HE BEPTHKAJIBHOTO OTpakIeHUS BepxHel yacTu HanmonaneHoH GHONMNOTEKH B IeTHEE BpeMs

Fig. 3. The results of field measurements of temperatures at points shown in fig. 2,
in the area of the vertical walls of the upper part of the National library in the summer

OnHako mojaya BHYTpeHHero Bo3nyxa npu I = (23-24) °C B BO3OyIIHYIO
MIPOCIIONKY TO3BOJISIET YMEHBIUTE 15 1 T3 1o 27-30 °C, uTo maeT BO3MOKHOCTh
cHI3UTH T 10 22-23 °C u cOOTBETCTBYET KOMGPOPTHBIM yCIOBHUSIM JJIsl paOOTHI.
OtoT 3 deKT nogaun oTpadbOTaHHOTO KOHAWLIHUOHUPOBAHHOT'O BO3/1yXa U3 BHYT-
PEHHUX NOMEUICHUI B BO3AYLIHBIC NPOCIONKU IJI UX OXJIAXAEHHs OCOOCHHO
3ameTteH nipu 7 > 35 °C B nHeBHOe U T4 > 25 °C B HOYHOE BpeMs CYTOK, YTO
UCKJIIOYaeT JOCTaTOUYHOE €CTECTBEHHOE OXJIAXKIACHHE 3/1aHus HOublo. Mcmonb3o-
BaHME HAapy>XHOI'O BO3QyXa B JHEBHOE BpEMs NPHUBOAUT K HEJOCTATOUHOMY
OXJIAKICHHUIO OCBEIEHHBIX COJHIIEM BO3AYIIHBIX Mpocioek. Kak mokasplBaroT
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pacyeTsl, aHAJIOTUYHBIE TIPUBEACHHBIM B [4], HCIIONB30BAaHUE TIO/IaYN BHYTPEH-
HEro OTpadOTaHHOTO KOHIWIIMOHWPOBAHHOTO BO3AyXa TemmepaTrypoi 1z =
= (23-24) °C B BOo3yLIHBIC TPOMEKYTKH COTHEYHOM CTOPOHBI C TIOCIIEIYIOIIUM
BEIOpOCOM B arMocepy TO3BOJNSET CYMIECTBEHHO CHH3UTH TeMIEpaTypy
(mampumep, ¢ 50 mo 30 °C) moBepXHOCTH HAPY>KHOW CTEHBI 15 M YMEHBIIHUTH
pacxoj X002 Ha KOHAWIMOHUpOoBaHKe 3aanus 10 20 %.

Heobxommmo 3aMeTuTh, YTO TIOCIETHIE pe3yabTaThl uccienoBanmii JI. B. bo-
pyxoBoii u A. C. llubeko [17] naroT BO3MOXHOCTh YTOYHUTH PacdeThl TEILIO-
BBIX M a9POAMHAMHYECKHUX PEKHMOB BO3AYIIHBIX MPOCIOEK B CBETONPO3PAUHBIX
OTpaXICHUSX 3AaHUM.

BbIBO/IbI

1. IlpemyiokeHa cucreMa BEHTWISIIMH BO3IYIIHBIX MPOCIOEK B OTPAXKACHUN
3IaHUs, TIPU KOTOPOU co3daeTcsl ABUKEHUE BO3IyXa B MPOCIOHKAX 3a CUET Tpa-
BUTAITMOHHBIX M a3POJIMHAMHYECKUX CHII, YTO TIO3BOJISIET JTONOJHUTEIHHO Opra-
HU30BaTh €CTECTBEHHBIN, MPUHYAUTEIHHBIA WIN KOMOWHUPOBAHHBIM BO3IyXO-
00MEH MeXy, 0 MEHBIIEH Mepe, MByMs 30HaAMH (C OTIMYAIOMIEHCS CpeaHei
TeMIepaTypord BO3AyXa B OJIHOW WMJIM Pa3HBIX BO3JYIIHBIX MPOCIOWKAX WIU
MeX1y JII00OW M3 YIMOMSHYTBIX 30H) C OKpysaromeit atmochepoii. [Ipu stom
JIsL oOecrieueHust BO3paCTaHus BCIIUYWHBI U YIOPAAOUCHUSA HeﬁCTBHﬂ €CTC-
CTBEHHOU TSTU UCIOJIB3YIOTCS TIEPETOPOJIKH, Pa3IeIoONIne pa3Hble YaCTH BO3-
JYITHBIX TPOCIIOCK.

2.B ciy4ae ecTeCTBEHHOro, MPUHYAHTEIHHOTO MM KOMOWHUPOBAHHOTO
BO3J[yXO000MEHa B BO3IYIIHBIX MpOCIOHKax ToimmHoi MeHee 0,05 M B HUX
obecrieunBaeTcsl JJAMUHAPHBIA PEXHUM JBIDKEHUS Bo3ayxa. Jlns opraHu3zaiuu
€CTECTBEHHOT0 BO3yX000OMEHA C HMCIIOJIb30BAHUEM I'PABUTAIIMOHHBIX CHJI HC-
MOJIB3YIOTCSL OTBEPCTHS, JTOCTATOYHBIC Il HEOOXOAMMOI'O €CTECTBEHHOTO BO3-
IyX000OMEHa, BBIMIOJIHCHHBIC B BEPXHEH W HIDKHEH YacTAX MEPEropoioK MEXIy
CMEXHBIMH 30HAMH BO3IYIIHBIX TIPOCIIOCK.

3. EctecTBeHHBIN BO3yX000MEH B OTBEPCTHIX MEPETOPOJIOK PEryIHPyeTCs
MOJIBIKHBIMU 3aCIIOHKAMH, JKaII03W WM WHBIMH PETYIHPOBOYHBIMH YCTPOH-
CTBaMH, a ISl KOMOMHHPOBAHHOTO WIIM TPUHYIUTEIEHOTO BO3IYyX00OMEHa
MEXy CMEXHBIMUA 30HAMH BO3YIIHBIX MPOCIOEK MPUMEHSIOTCS BEHTHIISATOPHI
C IPOKAYKOM BO3/yXa U3 30H BO3AYILIHBIX MPOCIOEK ¢ 0oJiee BHICOKOH Temrepa-
Typoil BO3AyXa B 30HBI BO3AYIIHBIX IPOCIOEK ¢ Oojiee HU3KOW TeMIiepatrypoit
WA HA00O0POT.

4. Tlpu opraHu3aluy NPUHYAUTEIEHOTO BO3yX000MeHa JIJIsl MHTEHCH(HKa-
MW TIPOHUKHOBEHUS BO3/yXa B 30HBI BO3AYIIHBIX MPOCIOEK HCIOIB3YHOTCS
HACTHUIIaeMbIe Ha TBEP/IbIE MOBEPXHOCTH CTPYH.

5. lnsg oxNak[ieHUs MHOTOCIIOWHOTO OTPXKIACHUS 3[aHHSA, MPH KOTOPOM
€CTECTBEHHBIM, TIPUHYAUTEIBHBIM WIH KOMOWHUPOBAHHBIM IIYTEM OPTaHU3YeT-
Csl JBWKCHUE BO3JyXa MEXIY, II0 MEHbIIEH Mepe, ABYMsI BO3AYLIHBIMU IPO-
cioiikamMu (00pa30BaHHBIMH BHYTPEHHHUMM MEPETOPOJKAMH MHOTOCIOHHOTO
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OTpaXKJICHUsI 371aHUs), OCYIIECTBISETCS 1MOJIa4a B BO3YIIHBIC TIPOCIONKH YaCTH
WJIN BCEro OTpabOTaHHOTO BHYTPH 3/IaHUsI KOHJAHIIMOHUPOBAHHOTO WIJIM HEKOH-
JTUIIIOHUPOBAHHOTO (HO 0O0Jiee XOJOHOTO 10 CPABHEHHIO C HAPYXKHBIM BO3IY-
XOM) BO3IIyXa.

6. KomOuHupoBaHHas Wi NpUHYIUTENbHAS 1M0a4a OTpab0TaHHOTO BHYTPH
3/1aHUS BO3/AyXa B BO3IYITHBIC TIPOCIONKHU OCYIIECTBIICTCS TAKXKE MOCPEIACTBOM
BO3/[yXOBOJIOB, CBSI3aHHBIX C BBIBOJSIIMMH KaHAJIaMH KOHJIUITUOHEPOB 3/IaHUS.
IIpu 3TOM BHYTpEHHHE MEPErOPOAKH OOOPYAYIOT BO3AYIIHBIMU KIAIaHHBIMHU
OTBEPCTHUSIMH.
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