YK 697.9:536.2

PA3BUTHUE CTPYH
HAJI HATPETOM T'OPU30HTAJIbHOM HOBEPXHOCTHIO
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Ha ocHOBaHMH MaTeMaTHYECKOH MOJIENH MPOLECCOB MEPEHOCa TEIIOTHl M MacChl Ucclle-
IyeTcs pa3BUTHE TEIUIOBOH 3arpsA3HEHHON BO3AYHIHOH CTpyH, GopMHUpPYeMOl Haj IOBEPXHO-
CTBIO NIPOTSHKEHHON HarpeToi MauThl. IIpHBOASTCS pe3yiabTaThl YHCIEHHBIX PAacueToB, BhI-
MOJIHEHHBIX C IIEJIBIO NTOMCKA Coco0a UCKIIIOYMTD BBIXOJ 3arpA3HSIOIIMX BEIIECTB 3a Tpejie-
JIBI BBITSDKHOTO 30HTA IIPH HAJMYMU BHEITHHMX BO3JEHCTBHI. PaccmaTpuBaroTes Tpu BapMaHTa
YIUIMHEHHsI CBECOB 30HTA: ¢ 00CGUX CTOPOH, CO CTOPOHBI pa3faddl IPUTOYHOTO BO3JyXa, CO
CTOPOHBI, TIPOTHBOIOJIOKHOH PACIONOKEHHIO Bo3AyXopacnpeaenurenaeli. CpaBHeHHE IIO-
CIIEJICTBUI IIPUMEHEHMS YKa3aHHBIX BAPHAaHTOB KOHCTPYKTHBHOI'O PELIEHHUs 30HTA I103BOJIMIIO
YCTaHOBUTb, YTO HAMOOJIbIIEE CHIKEHUE YTEUEK TAeT CBEC, PACIONOXKEHHBIH CO CTOPOHBI
Haberarouero MoToka BO3MyXa. YCTaHOBIEHO, YTO YHIMHEHHE OOKOBBIX CBECOB 30HTAa HE
obecrieunBaeT MOJIHOM JTOKANU3ALMH 3arPs3HCHHOH KOHBEKTUBHOI CTPyH.

B xoze paGoThl Hcce10BaHbl HECKOIBKO BAPUAHTOB HUCTIONB30BAHUSA YKPAHOB, PACIIOIO-
KEHHBIX CO CTOPOHBI OOKOBOrO MOTOKAa Bo3AyXa. Hawmmyummil pesynbraT HaOmopaercs B
YCJIOBUAX IPUMEHEHHUS SKpaHa, CAMMETPUYHO PACIOIOKEHHOIO OTHOCHTENIBLHO 3a30pa MEKILY
30HTOM U IUVIUTON. AHAJIU3 JIOKAJIbHBIX 3HAUYEHUH IOJIEH TeMIEpaTypbl H CKOPOCTH B JAHHOM
ClTydae TOKa3bIBacT, YTO yTEUKA HATPETOrO 3arpsA3HEHHOrO BO3JyXa B IPOCTPAHCTBO IIE€Xa
MPaKTHYECKH OTCYTCTBYET. Y CTAaHOBJICHO, YTO TEIUIOBas CTpys Hanbonee 3p(hekTHBHO MOXKET
OBITH JIOKAJIM30BaHA TIPU YCIOBUM CUMMETPUYHOIO OTHOCHTENBHO 30HTA PACHPENEIECHHUS
IPUTOYHOrO BO3Ayxa. PaccMaTpuBaeTcs BIMAHME OTKPBHITHIX BOPOT Ha ()OPMHPOBaHUE KOH-
BEKTUBHOH CTpyH B TIPOCTPAHCTBE LieXa C TEIUIOBbIAeNeHusIMI. OTMEYaeTcsl CMelleHne BOC-
XOJALIEH CTPyd B IIPOTHBOIIOJIOKHYIO OT BOPOT CTOPOHY. IlocTymnieHnue Iy4ucTod TEIIoTh
OT IUIMTHI UMeET GoJIblIIoe 3HaYeHHe B GOPMMPOBAHUM TOJIS TEMIIEPATYPBI 6JIM3KO Pacoso-
JKEHHBIX yYaCTKOB IIOBEPXHOCTEN I0JIa M CTEH.

KuroueBsble cj10Ba: YHCICHHOE MOJIEIMPOBAHUE, MEXaHUYECKass BEHTUJISIIMS, BBITSKHON
30HT, KOHBEKTHBHAS CTPYsl, 0JIe TEMIIEPaTypbl, I0JIe CKOPOCTH.

Wn. 7. bubmmorp.: 11 nass.

DEVELOPMENT OF HEATED STREAM ABOVE
THE HORIZONTAL SURFACE

DIACHEK P. I., ZAKHAREVICH A. E., HRACHOU I. Yu.
Belarusian National Technical University

The development of thermal contaminated air stream formed above the surface of lengthy
heated plate is investigated on the basis of the mathematical model of heat and mass transfer
processes. The numerical simulation results performed for the purpose of finding a way to
prevent the contaminants outflow from the hood in the presence of external influence are giv-
en. Three variants of the hood side panels lengthening are considered: on either side; on the
side of the fresh air supply; on the side opposite to the location of air distributors. Comparison
of the effects of using these variants of hood design allowed determining that the hood panel
located on the side of the coming air flow gives the greatest leakage reduction. It is found out
that lengthening of the hood side panels does not ensure full localization of the contaminated
convective stream.

Several variants of using the screen located on the side of the lateral air flow were inves-
tigated in the course of work. Best result is observed under conditions of application of the
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screen symmetrically located relative to spacing between the hood and the plate. The analysis
of local values of temperature and velocity fields in this case shows that losses of heated con-
taminated air to the workshop space are practically absent. It is found out that the convective
stream can be most efficiently localized under the condition of hood-symmetric distribution of
supply air. Influence of the open gate on convective stream formation in the workshop space
with heat emission is considered. The shift of upward flow to the opposite side relative to the
gate is observed. The radiant heat release from the board is of great importance in the tem-
perature field formation of closely located areas of floor and walls surfaces.

Keywords: numerical simulation, mechanical ventilation, hood, convective stream, tem-
perature field, velocity field.

Fig. 7. Ref.: 11 titles.

BBenenune. BeHTUIALMS NPOMBIIUICHHBIX 3JaHUM UTPaeT OMPEAEISIONIYIO
poIB B O0ecTieYeHn HOPMHUPYEMBIX YCIIOBHM BHYTPEHHEW BO3IYIIHOW CPEIbI.
[Monnepxanue TpeOyeMbIX MapamMeTpoB BO3Jyxa pabouell 30HBI OOECIICYMBACT
HEOOXOIVMMBIE yCIOBHS JJIsi pabOTHI MEepcoHalla W pealln3aliy TEeXHOIOTHYE-
CKHUX IIPOLIECCOB.

MHorue TeXHOJIOTHYECKHE MPOIECCHI CONPSHKEHBI C BBIZCIEHUEM TEIIOTH U
BpEIHBIX BemlecTB. sl MCKIIIOUEeHHsI pacCeMBaHUsl BPEAHOCTEH B BO3AYILIHOM
MPOCTPAHCTBE TAKUX IIEXOB MPUMEHSIOT MECTHYIO BBITSDKHYIO BEHTHIIALHUIO,
MpeHa3HAYEeHHYIO Ul YJaJIeHUs 3arpsA3HEHHOT0-BO3yXa OT MECT €T0 BbIENe-
HUs. JIOCTOMHCTBOM JaHHOTO MOJAXO0Ja, 0 CPABHEHHUIO C MPHUMEHEHHEM o01e-
OOMEHHOW BEHTHIIAINH, SIBIETCS YMEHBIICHNE CyMMapHOH IPOW3BOIUTEINb-
HOCTH BEHTHISIMOHHBIX YCTAaHOBOK M TIOBBIIICHHWE KadecTBa BO3ayXa pado-
4yeil 30HBbI.

TpanuuroHHBIE METOIUKY MPOCKTUPOBAHUS YCTPONUCTB MECTHOM BBITSDKHOU
BEHTHWJIANNN (MECTHBIX OTCOCOB) HE YHYHTBHIBAIOT MHOXKECTBO BO3MYIIAIOIINX
($aKTOpOB, KOTOpbIE HMEIOT MECTO B PEaJbHBIX YCJIOBHAX SKCIUTyaTalHH,
HampruMep IMOTOKOB BO3yXa, BBI3BAHHBIX MOCTOSHHBIM WM TEPHUOTUICCKAM
OTKpBIBaHHEM BOPOT U (WiK) poHapel Tiexa; cxeMy pacrpeaeNeHs IPUTOYHOTO
BO3/1yXa, OCOOCHHOCTH. Pa3BUTHsI KOHBEKTUBHBIX CTpYH H Ap. MakcuMaibHO
MOJTHO W JIOCTOBEPHO YYECTh OCHOBHEIE (DaKTOPHI, BO3JEHCTBYIONINE Ha paboTy
MECTHBIX OTCOCOB, MOKHO TIPH HCIOJb30BaHUM YUCICHHOTO perieHus audde-
PEHIMATBHBIX YPABHEHUH NepeHOoca TeIUIOTHl M MacChl IPH ydeTe KOHKPETHBIX
KpaeBbIX ycloBHiA. B Hacrosiee Bpems YHMCIEHHOE MOJEIHMPOBAHUE HMIMPOKO
WCTIIONB3YeTCs Ul MPOSKTHPOBAHUS M ONTUMHU3AIMH PaOOTHl CYIIECTBYONINX
BEHTHJISIIIMOHHBIX cucteM [1-3].

TpagnuuoHHbIE METOAMKH MPOEKTUPOBAHUSA, HAIIPUMEDP BBITSHKHBIX 30HTOB,
HE VYHUTBIBAIOT OCOOCHHOCTH Pa3BUTHUSI KOHBEKTUBHBIX CTPYH HaJ TEIUIOBBIIE-
JISIIOIIMM 00OpYZOBAaHHEM M, B YAaCTHOCTH, BIMSHHS Ha 3TOT mpouecc Gpopmu-
pYIOILIEHcs B 1exe Moj JeiicTBHeM APYyruX (pakTopoB IMUPKYISIIIUA BO3AYIIHBIX
MOTOKOB [4—7]. ABTOpBI OTMEHAIOT, YTO OOKOBBIE MOTOKM BO3JyXa HETaTUBHO
BIUSIOT Ha 3(pPEeKTHBHOCTH pabOTHI BBHITSKHBIX 30HTOB, OJTHAKO €IMHCTBEHHBIN
BapHaHT pacueTa C y4eTOM TaK Ha3bIBa€MON CKOPOCTH JIBUKEHMS BO3/yXa B IO-
MEIIeHNN TpecTaBiieH B [8], B TO k€ BpeMsl pEKOMEH/AINH T10 OIPEIEICHUI0
3HAYEHHUS JAHHOrO mapamMerpa He npuBoasrcs. CTaHnapTHas METOOUKA, IO3BO-
JAIOIIas OIEHUTh AaHAJIM3UPYEMYIO0 CKOpPOCTh, OCHOBaHAa Ha pacdere Pa3BUTHSA
NPUTOYHBIX cTpyH [9]. OgHaKo moydaeMblil pe3yIbTaT Helb3s Ha3BaTh yAOBIE-
TBOPUTEJIBHBIM, TIOCKOJBKY pacueTHble (QOpMYIBI HE OTPaXKalOT peajbHbIC
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YCIIOBHSI pa3BUTHA CTPYH B MPOCTPAHCTBAX, CTECHEHHBIX 000pyIOBaHUEM, KOM-
MYHHKaIUSIMA U KOHCTPYKLHSMHU.

ITocranoBka 3agaum. Llenp nccienoBaHus — HA OCHOBE IPUMEHECHHS BbI-
TSDKHOTO 30HTAa HAWTH YCIIOBUSI TOJIHOW JIOKAdW3allid KOHBEKTHUBHON CTpYH,
dhopmupyemMoil IMHEWHON HArpeToi IUIMTON, ¢ MOBEPXHOCTH KOTOPOW BBIIEIIS-
I0TCS BpenHble BemiecTBa. [lmg pemieHus 3afadd MCIONB30BAHBI: YpPaBHEHHA
newkenus (HaBbe — Crokca ¢ momynienueM byccunecka — OGepOeka), ypaBHe-
HUE CIUIOIIHOCTH M ypaBHEHHE IepeHoca TEeIUIOTHI, npenacTaBieHHblie B [10].
IIpuHATO HOMyLIEHHE O TOM, YTO B HAarpeTOM CTpye 3arpsA3HAIOIME BEIECTBA
coJiepKaTcsl B KOJTMYECTBAX, KOTOPBIE HE BIUAIOT Ha pa3BUTHE CTpyH. B cBs3n
C 3THM B MaTE€MaTHYECKyIO MOJIENIb HET HEOOXOANMOCTH BKIIOYATh TU(PepeH-
OUaJbHBIE YPaBHEHMs, OIHUCBHIBAIOIINE IIEPEHOC 3arps3HAIOIIMX BEMECTB.
Ha 3ToM ocHOBaHHU B pacueTax 4MCJICHHbIE 3HAYCHUS (PU3NUECKUX [1apaMeTPoOB
MIPUHATHI KaK AJIs1 YUCTOTO BO3AyXa.

C menpio yueTta TypOyJIEHTHOTO XapakTepa JBHKEHHS BO3AyXa MCIOIb30Ba-
Ha k—e-mozmenb TypOynentHoctu [11]. PaguanuoHHbI TEIIIOOOMEH B JAaHHOM
3ajjaue He paccMaTpHUBAeTCs IO TMPHUUYMHE TUATEPMUYHOCTH (IPO3PAYHOCTH)
BO3[yXa C MaJOHl CTENEeHbIO 3arpsi3HEHUs] T'a30BBIMH M MEXaHHYECKUMHU IpH-
MECSIMHU.

B nanHOl myOnMKanuu NMPUBOAATCS pe3yJbTAaThl UCCIACIOBAHUS YCTAHOBUB-
mierocst MOJsl CKOPOCTEH M TEMIIEpaTyp BOCXOZSIIEH KOHBEKTUBHOW CTpyH,
hopmupyeMoOi HaI MPOTSHKEHHOW HAarpeTol ImMTol. Ha moBepXHOCTIX orpaxk-
JeHUH ¥ 30HTa NPUHATHI aadaTH4ecKue yClIoBHus. B kauecTBe rpaHUYHBIX VIS
ropsdell IJIUTHl 3aJaHbl yCIOBHE NPWIMIAHUSA (U1 YpaBHEHHWH JBHIKCHHS)
U (QUKCHpPOBaHHAs TeMIlepaTypa MOBEPXHOCTH (TpaHMYHOE YCIOBHE HEpBOTO
polla Ui ypaBHEHHUsS NepeHoca TEIUIoThl). IIpHHATO pelleHne UCKIIYHUTH U3
aHalM3a MOAJCPKHUBAIOIIYI0 KOHCTPYKLUIO, HA KOTOPOH pa3Memaercs IIHTA,
MTOCKOJIbKY OHAa HE OKAa3bIBAeT CYIIECTBEHHOTO BIUSHHUSA Ha (QOPMHpPOBAHHE
HarpeTou CTpyu.

UccnenyeMble mpouecchl ABISIOTCS TPEXMEPHBIMU, OJHAKO HPU OOJIBIIONHN
MPOTSKEHHOCTH IUINTHI BAMSHHE KOHIIEBBIX YYacTKOB Ha IPOLIECCHI MEpEHOoca
B CpeIHEN 4acTH IUIMTHI IPEHEOPEKMMO MaJlo U II0ATOMY H3y4YeHHE 3aKOHOMEp-
HocTel (hOpMUPOBAHUS TOJIEH TEMITEpPaTypbl M CKOPOCTH MOKHO OCYIIECTBHTH
B IUIOCKOM cuctemMe KoopauHat. Hampumep, B TEXHOJIOTHH MPOU3BOACTBA TJIUT
MAD/XJAD B OAO «Butebckapes» npy MHUPHHE ABHXKYLICHCS 110 KOHBEepy
Tkl 2,6 M gmuHa coctasnser 30,0 M. [pyrue dhakropsl, TpeOyromuye npoBe-
CTH HICCIICIOBAHIE B TPEXMEPHOW CHCTEME KOOPAWHAT, OTCYTCTBYIOT. BBIIH BBI-
MOJIHEHBI TECTOBBIE pacydeThl IS 33/1a4M B ABYXMEPHOW M TPEXMEpPHOU mocTa-
HOBKax. Pe3ynbraTel cornacyroTcs ¢ JOCTaTOYHOM CTENEHbI0 TOYHOCTH.

[Ipu ABW>XEHUH TUTUTHI IO KOHBEWEPY BBLAEISAIOTCS (hOpMalbIETH/l, aMMHAK,
napel napadguna u ap. B manHON myOnuKanuuM NpencTaBISIOTCS Pe3yJbTaThl
pacueToB HccenyeMbIX MMOoJIel Ui CpeiHel 9acTH TUIMTHI, T. €. pacCMaTpHUBaeT-
Csl CeueHHE IUIMTHI M 30HTA, NEPIEHANKYISIPHOE HAIPABICHUIO MEPEMEIEHUS
IUIMTHl Ha KOHBelepe. BrITshkHBIE MaTpyOKH 30HTa B ABYMEpPHOH 3ajade mpen-
CTaBJICHbl 3KBUBAJIEHTHOM MO IUIOMIAAM LIENbIO, BBITSHYTON BlIOJb KOHBEHEpA.
Ilepexon OT KPYIJIBIX JIOKIBHBIX BBITSDKHBIX NATPyOKOB K IIETH BBINOJHEH
C COXpaHEHHEM pacxola BO3AyXa, ynamsiemoro 30HToM. Pacuersr B 3D-mocta-
HOBKE 33J[a4¥ MI0Ka3aJi MPAaBOMOYHOCTH TAaKOTO MOJX0/1a.
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OCHOBHBIE T€OMETPHUYECKUE XaPAKTEPUCTHKH 3a7a9 B3SITHl IPUMEHUTEITHHO
K pealbHOMY OOBEKTY: BBICOTA IleXa cocTaBiseT 11 M, mupWHA B CEYEHHH
pacdeTHOl oOyacT — 18 M, paccTOsHHE OT CTEHBI, PACITOJIOKCHHOW CJIeBa,
JI0 TJIOCKOCTH CUMMETPHM KOHBEWepa, IIUTH U 30HTa — 7 M. lllupuHa mimTer
MA®D — 2,60 M, Tommuua — 0,04 M (MakcuMasibHAsT U3 HOMEHKJIATYPHOTO PSJia).
BepxHsis rpaHb mMThl HaxoauTcs Ha Beicote 1,1 M oT moua. [llupuna 30HTA —
2,68 M, paccTosiHME MO BEPTHKAJIM OT HHM3a 30HTA JIO €r0 BHITSDKHOW IISTH —
1,68 wm, 3a30p Mexay 30HTOM 1 uToi — 0,72 M.

HavanpHas temmeparypa BHYTpPeHHEH BO3AYIIHOHM cpelbl W TemIeparypa
MPUTOYHOTO BO3JAyXa 3aJaHbl Ha ypoBHe 19 °C, TemmepaTypa MOBEPXHOCTH
IJIMTHI B Havaje koHseitepa 140 °C.

Pe3yabTaTrhl pacueToB. Pe3ynbTaThl pacdeToB I CIydas CHMMETPHIHO-
ro IMOABOMA MPUTOYHOTO BO3AYyXa, KOMIEHCHUPYIOMIETO €ro yAaleHue 30HTOM,
U OTCYTCTBHS IPYruX (DaKTOPOB, ONPEIEISIOIUX aCUMMETPUI0 KOHBEKTHBHBIX
MOTOKOB, NpeJCTaBicHbl Ha puc. 1. [LIOCKOCTh CUMMETPUU 3a7auu MEPICH -
KyJISIpHA TUIOCKOCTH M300pakeHusl U TOKa3aHa TOHKOW JIMHHEH. 37ech U naiee
Ha PHCYHKaX MPUBEACH (PparMeHT pacueTHOW OOJIACTH, MPEICTABISIOIINN UHTE-
pec it m3yderns. OToOpakeHbl TIOMEPeYHOe CEUYEeHUE 30HTA C BBITSHKHBIM OT-
BEPCTHEM M HaYaJIbHBIM YYaCTKOM BBITSKHOTO KaHaua, miuuta MJ[® u noepx-
HOCTH Toyia. PacueTHoe mosie TeMriepaTyphl IPEICTaBIeHO H30TePMaMH C yKa-
3aHHUEM 3Ha4YCHHS TeMIieparyphl. [lone cKopoCcTH U300paKEHO B BUIE BEKTOPOB,
JUIMHA KOTOPBIX OMpEACIsAeTCs aOCONIOTHBIM 3HAYEHHEM CKOPOCTH B JIaHHOM
TOYKE.

Y MacmTa6 (M):
4 0 0,5 1,0 1;5 2,0

Puc. 1. Tlons TemnepaTypsl 1 CKOPOCTH ITPU OTCYTCTBUH OOKOBBIX MOTOKOB BO3/yXa B IeXe
(31ech U manee Ha APYTrHX PUCYHKAX TemiiepaTypa mosepxHocTd mintsl 140 °C)

BI/I,[[HO, 4TO 11 OrOBOPCHHBIX YCJ'IOBI/II‘/'I KOHCTPYKIUA 30HTa obecrieunBaeT
S(b(l)eKTI/IBHOC YAAJICHUC BBIACIAIOMINXCSA Bpe,E[HOCTGI\/'I. HpI/I pa3aadye KOMIICHCH-
PYHOLICTO BBITSAKKY NPUTOYHOI'O BO3AYyXa TOJIBKO C OHHOﬁ CTOPOHBI 30HTA IPO-
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WCXOIWT CHOC TEIJIOBOM CTpyH 3a ero mpenensl (puc. 2). B manHOM ciydae
B MIPOCTPAHCTBE IeXxa oOpasyercs BUXPb, POPMUPYEMBIi BBITIEAIICH 3a Tpee-
JIbI 30HTa KOHBEKTHBHOU cTpyeil. [loaToMy B JIeBOM YacTH M300paKeHUS MOKHO
HaO0JII01aTh YaCTHYHBIA BO3BpAT HArpeToro Boszmyxa (cMm. m3otepmbl st 20 °C
u 21 °C), mporreamnero BMecTe ¢ yKa3aHHBIM BHXPEM IMYTh BBEPX K MOKPBITHIO
1[exa, 3aTeM K JIEBOH CTeHE U OOPATHO K 30HTY.

OtmeTuM, 4TO 37€Ch U B TMOCIEAYIOIUX pacueTax BBITSDKHAS ILEIb B BepX-
HEeH 4acTu 30HTa yJalsieT 3aJJaHHOE KOJIMYECTBO BO3yXa, HEM3MEHHOE 110 CPaB-
HEHHIO C MEpBBIM pacdyeToM. boiiee NeTanpHO MpPEeACTaBUTH IOJIE CKOPOCTEH B
BBITSDKHOM IIIEJ M B MacIiTade BCero M300pakeHus B TaHHOM HCCIIEIOBAaHUH He-
Iesecooopas3Ho.

¥y Macmita6 (M):
" 0 1,0 2,0 3,0 4,0

Puc. 2. Tlons TemnepaTypbl 1 CKOPOCTH MPH HAIUYHK OOKOBOTO TIOTOKA BO3AyXa

[Mpenmnonoxkum, 9T0 JOKAIN3AIMIO TEIUIOBOH CTPYyH U 3((PEeKTHBHOE yrale-
HUE BBIJCISIONINXCS BPEAHOCTEH MOXHO PEIINTh IMyTeM YAJIHMHEHUS OOKOBBIX
CBECOB 30HTa:

¢ YJUIMHEHHE C 00enX CTOPOH ¢ m3MeHeHumeM mpocsera ¢ 0,72, Hampumep,
10 0,30 M (pe3ysbTaThl pacyeToB IPEICTABICHBI Ha PHC. 3);

e YIUIMHEHHE TOJIBKO CO CTOPOHBI pa3/iaud PUTOYHOro Bo3ayxa (puc. 4);

e YUIMHEHUE CO CTOPOHBI, MPOTHBOIOJIOKHOW PACIOI0KEHUIO BO3yX0Opac-
npenaenurenei (puc. 5).

BuaHo, 9TO HU OJTUH M3 BapUAHTOB C MPUMEHEHHEM yJUIMHEHHBIX CBECOB HE
MO3BOJISIET HCKIIIOYHUTH YXOJ] HArPeTOro 3arpsi3HEHHOTO BO3/lyXa B IIPOCTPAHCTBO
nexa. CpaBHeHnne 3dexra oT IpUMEHEHHS Pa3INYHBIX BAPHAHTOB Y THHCHIS
CBECOB MOKAa3bIBaeT, YTO HanOOMbIIMKA 3(Q(EKT CHMKECHUSI yTEUEeK IAeT CBEC,
PaCTOIOKEHHBIN CO CTOPOHBI HAaberaromiero moToka Bozayxa (puc. 4). Pe3yns-
TaThl, MpEACTaBICHHbIE Ha puc. 3 U 4, ONM3KH MO KOJMYECTBY HArperoro 3a-
TPSI3HEHHOTO BO3/yXa, YXOJSIIETO 3a MPE/IeIIbl 30HTA.
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Macmrta6 (M):
0 1,0 2,0 3,0 4,0

Puc. 3. ITonst TeMnepaTtypsl ¥ CKOPOCTH IIPH HATMIUH OOKOBOTO ITOTOKA BO3LyXa.
VY utHHSAOIINE CBECHI — ¢ 00EUX CTOPOH 30HTA

BapwuaHT co cBecoMm, pa3MemeHHBIM clipaBa (puc. 5), He3HAYUTEIHHO OTIIH-
YaeTcss OT MCXOJHOTO BapHaHTa 0e3 McHoib30BaHUS cBecoB (puc. 2). B mpo-
CTpaHCTBE 1exa (HOpMHUPYETCsl HUPKYIALUS, XapaKTepu3ylonascs BO3SHUKHOBE-
HUEM BHXPS, 3aKPYUYCHHOTO NIPOTUB YaCOBOW CTPEIKM M BO3BPAIIAIONIETO B pas-
0aBJICHHOM COCTOSIHMM HarpeThlii M 3arpsA3HEHHbIN BO3YX K BBITSKHOHN cucTeMe
(puc. 5, n3orepma 20 °C ciesa).

Yy Macuta6 (M):
% 0 1,0 2,0 3,0 4,0

Puc. 4. Ilons TemnepaTypbl U CKOPOCTHU NPH HAJTMYUKM OOKOBOTO ITOTOKA BO3/yXa.
VY a0 cBec — cieBa (co CTOPOHBI OOKOBOTO ITOTOKA)

VY uIMHEeHUe cBeca, Pa3MEICHHOTO CO CTOPOHBI pa3/laud IPUTOYHOTO BO3/Y-
Xa, JI0 OTMETKH KOHBeWepa MO3BOJMIIO OBl JIOCTHUTHYThH MOIHOTO HCKIFOUCHHS
BBIXOJ]a HATPETOTO 3arpsA3HEHHOTO BO3JyXa B MPOCTPAHCTBO Iiexa. OMHAKO 3TO
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3aTPYAHUIO Obl BU3YaTbHBIH KOHTPOJb COCTOSHUS TUTUTHI U KOHBEWepa U Heo-
MyCTUMO TIO0 TEXHOJOTMYECKUM TpPeOOBaHUSIM. Y UIMHEHHBIC CBECHI K TOMY K¢
YCIIOKHSIIOT BBIMTOJHEHUE TEPUOIUYECCKUX PabOT 1Mo 00CIyKUBAaHHIO 000pYI0-
BaHUsI KOHBelepa.

y Macmtab (m):
. 0 1,0 2,0 3,0 4,0

Puc. 5. Tlons TeMnepaTypbl 1 CKOPOCTH IIPU HAJINYHU HOKOBOT'O IIOTOKA BO3/LyXa.
VY umHsAomuM cBec — crpasa

PesynpTar pacdera ¢ 5KpaHOM, yCTaHOBJEHHBIM CO CTOPOHBI HaOETaroIeTo
[OTOKa CUMMETPHYHO OTHOCHTENIBHO 3a30pa MEeXIy 30HTOM U IUIMTOH, Mpen-
CTaBJIeH Ha puC. 6. DKpaH BBICTYNAeT BBEPX W BHU3 OTHOCHUTEIBHO YKa3aHHOTO
3a3opa Ha 0,5 M. Ilons TemmepaTypbl M CKOPOCTH TOKAa3bIBalOT, YTO yTeuka
HarpeToro 3arpsi3HEHHOT0 BO3JyXa B MPOCTPAHCTBO Ii€Xa MPAKTHYECKH OTCYT-
CTBYET.

y MacTta6 (m):
0 1,0 2,0 3,0 4,0

Puc. 6. TTons TemMnepaTypbl ¥ CKOPOCTH IPH HATMYUKM OOKOBOTO TIOTOKA BO3yXa M SKpaHa

ABTOpaMH TaK)Ke MCCIICAOBAHbI B BAPUAHTA C DKPAHAMH, OTIIMYAFOIMHUCS
OT MPEJCTABICHHOTO Ha pHC. 6 OTMETKO# HHM3a dKpaHa (OTMETKa Bepxa dKpaHa
ocTaeTcsi HeM3MeHHOH). B oJlHOM ciyyae 5KpaH YCTaHABJIMBACTCS HEMOCPE]-
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CTBEHHO Ha TOJ, B APyroM — ¢ 3a30poM 0,3 M MeXIy HM30M JKpaHa U IOBEpPX-
HOCTBIO TIoN1a. B 000ux cinydasx npu 00TeKaHUH SKpaHa MOTOKOM (hOPMHUPYETCS
MUPKYJSIIUS BO3[yXa, KOTOpas MPUBOJUT K YAaCTUYHOMY BBIXOAY HAarpeThIX
ra3oB 3a Ipenesbl 30HTa CO CTOPOHBI 3KpaHa. BBIXOI KOHBEKTHBHOHM CTpyH
3a MpeJesbl 30HTa B 3TOM CIIydae 3HAUYUTEIbHO MEHBIIE 110 BEJINYMHE B CpaBHE-
HUH C MCIIOJIb30BAHUEM PA3IIUUHBIX BAPHAHTOB YNIMHCHHBIX CBECOB.

[IprurHa BO3HMKHOBEHHUSI YTEUKH B pacuerax ¢ JPyTUMH pa3MepaMu dKpa-
HOB, 10 MHEHHMIO aBTOPOB, 3aK/IIOYAETCs B OOJbIIEM DPA3IUYUU [APaMETPOB
JBUKEHUS BO3AYILIHOW CPEllbl B BEPXHEH M HUXKHEM 4acTSAX IPOCTPAHCTBA MEXK-
Iy 5KPaHOM M 30HTOM C IUIMTOH, YeM B CIIy4ae CUMMETPUYHOIO PACIIOJIOKEHHS
9KpaHa OTHOCHTENBHO 3a30pa MEXY 30HTOM U IUIUTOH (pHc. 6). DKpaH ciemyer
pacronaraTb ¢ 00eux CTOPOH OT KOHBelepa, IOCKOJIbKY HalpaBiIeHHue OOKOBOTO
MOTOKA MOKET H3MEHATHCA NpPU IMEepeMEHEe HAapYXHBIX METEOPOJIOTHYECKUX
YCIIOBUH, OTKPBIBAaHUH JBEpEil, N3MECHEHUH peKUMa PadOThl MPUTOYHBIX U BbI-
TSOKHBIX YCTaHOBOK, 00CTYKHBAIOIIHX IEX.

[Tonmy4eHHbIe pe3yabTaThl UCIIOJIB30BAHbI IIPH Pa3pabOTKe PEKOMEHAAINI 110
ycTpoiictBy cuctembl BeHTHiIsAIMH a1 OAO «ButebckapeB». bokoBoi cHOC
BO3/1yXa, PACCMOTPEHHBIN B MCCIEJOBAHMH, KAK OTMEUEHO BBILIE, MOXET OBbITH
00YCIJIOBJICH ¥ MOCTYIICHUEM BO3/yXa 4epe3 OTKPBIThIe BopoTa. Dopmupyroie-
ecsl IIPHU 3TOM TPEXMEPHOE I10JIe TEMIIEpaTypbl pACCMOTPEHO Ha IPUMEPE APYyTo-
IO IIeXa U YaCTUYHO IIPEJCTABICHO Ha pHC. /.

Tabaputsr mexa: 12x24x10(h) M. VnaneHue BO3ayXa OCYIIECTBIISIOCH Ye-
pe3 ¢oHapb B MOKpHITHH (pa3mepbl 1x12 m). IIpuTox HapyKHOTO BO3IyXa
(t = 10 °C) ocymecTBsiics yepe3 BopoTa 4x4 M B TOPIIEBOM CTEHE.
g2

26
24
23
21

19
17

15
14 —_— “_I
I12 z X

10
[°C]

Puc. 7. Tlone TeMepaTypbl B INIOCKOCTH CHMMETPHH 1iexa (Z-Y)

[one cxopocteil BO3ayIIHOW Cpeabl 1ieXa GOpMUpPYETCs O/ BO3ACHCTBHEM
ITOTOKA Hapy>KHOTO BO3/1yXa U BOCXOJAIIEH TEIIOBOM CTPYH HaJ HarpeToH IIH-
toii. [Tone TemmnepaTypbl orpaxacHuil (puc. 7) GpopMupyeTcs 3a cueT KOHBEK-
THUBHOT'O TIEPEHOCA TEIJIOTH IOTOKAMH BO3/yXa U paJnallMOHHOIO TeII000MeHa
¢ Harperoil mnuToi. IlocTymieHue IydUCTOM TEMIOTHl OT IUIMUTHI HMMEET
HanOOJBIIYI0 MHTEHCUBHOCTh AJIS1 OJIM3KO PACHOJIOKEHHBIX YYaCTKOB MOBEpPX-
HOCTEH MoJja U CTEH.

B ob6nactu BopoT HabmroAanuch MOHMXKEHHBIE TEMIEpaTypbl MO MPUYHMHE
HacTWIaHUs BJOJb II0JIa IOCTYIAOLIEr0 Hapy»HOro Bo3ayxa. Bocxomsamias
CTpyd NpH B3aUMOACHCTBHU C OOKOBBIM TOTOKOM CMEINAlach OTHOCHTEIBHO
LEHTpA TUIUTHI B CTOPOHY, IPOTUBOIOJIOKHYIO OTKPBITBIM BOPOTAM.
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BbIB O bl

1. TpaguunoHHBIE METOIWKH MPOEKTUPOBAHUS HE IMO3BOJISIOT aJEKBaTHO
OIIEHUTH TIOCTIEICTBUS (PH3MUECKUX TPOIECCOB, MTPOUCXOAAIINX MPH padoTe CcH-
CTeM BEHTWJIAIHMH. Pe3ynbTaThl MCClemOBaHUS MOKa3and, 4To (hopMupoBaHUE
KOHBEKTUBHOH CTPYH HaJl TOpsiYei TOPU3OHTAIBHON IIOBEPXHOCTBIO COIIPOBOXK-
naetcs oOpa3oBaHHWEM INEHKHU, YTO HE YUUTHIBAECTCS OOUICTIPUHSATHIMU METOIH-
KaMH OIpeNeleHHns Pa3MepOB BBITSHKHOTO 30HTA. 3Hau€HHE yTiia PacKpbITHA
30HTa, Oym3koe kK 60°, He TapaHTHPYeT pPaBHOMEPHOE BCACHIBAHHE IO BCEH
IIJIOCKOCTH BXOJHOI'O OTBEPCTHS.

2. TpaguunoHHBIE METOJMKH HE YUUTHIBAIOT BIFSIHHE CIIOCO0a pacrpeaese-
HUS MPUTOYHOTO BO3/yXa M JPYTUE MPUYHHBI MOSIBIICHUS OOKOBBIX IMOTOKOB Ha
(opMUpOBaHUE KOHBEKTHBHBIX CTPYH HaJ MCTOYHHMKAMHU TEIUIOTHI W PaboTy
MECTHOM BBITSIKHOW BEHTUJIALINH.

3. IlpuMeHeHHEe KOMITBIOTEPHOT'O MOJCITUPOBAHUS HAa OCHOBE CHCTEMHOIO
aHaJIM3a IMPOLECCOB IEPEHOCA MO3BOJIAET ¢ MUHUMAJIbHBIMU 3aTPaTaMy BPEMEHU
Y CPENICTB HAWTH ONTUMAIBHOE PEUIeHHE 3a/1a4 Mo o0ecreueHu0 Y GeKTUBHOM
paboTHI BEHTWIISIIUH B 3JaHUSAX PA3IMYHOTO HA3HAYEHUSI.
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