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METOAWKA PACHETA NPOU3BOAUTENBHOCTU NPUTOYHO-BLITAKHBIX YCTPOVIQTB
CUCTEMbI ECTECTBEHHOW BEHTUNALIMX XMBOTHOBOAYECKUX NOMELLEHUNX

THE CALCULATION PROCEDURE OF THE EFFICIENCY OF SUPPLY AND EXHAUST DEVICES
OF NATURAL VENTILATION SYSTEM OF LIVESTOCK HOUSES
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80MH0B00YECKUE, HOoMOepamMmma.

B HacTosiLee BpeMs B XWUBOTHOBOACTBE MAET BHeApe-
HWe atheKTUBHBIX 3apyBexHbIX TexHoNoruin u obopyno-
BaHus. BMecTe ¢ TemM HegomyCcTUM NPOCTOM NEPEHOC Mpo-
€KTOB 3AaHNi 1 cuctem obecneyeHns MUKpoOKnMMaTa, Tak
KaK OHW He paccyuTaHbl Ha knumatuyeckue ycnosus Cu-
Ovpn. ApanTaums NPOEKTOB K KOHKPETHOM NpUpOAHO-
KNYMaTU4YeCKOM 30He NO3BOSUT CHU3WUTL 3HEPro3aTpathl Ha
CO3JaH1e MUKpPOKNMMaTa BO BCEX TWUMax XMBOTHOBOAYE-
CKUX nomelleHnin, a ansa nomeweHnin KPC pelwunts npo-
bnemy BeHTMnsuMM Ge3 aHeprosatpat. Paspabotkm An-
Tanckoro FTAY no cuctemam €eCTeCTBEHHOM BEHTUNALMM
YYUTLIBAKT KNUMaTuyeckne ocobeHHocT Cubupm, cospe-
MEHHbIEe KOHCTPYKLMOHHbIE MaTepmarsl (Kak npu MOgepHU-
3aLMN KNacCMYeCKMX BEHTUMALMOHHBLIX YCTPOMCTB, TaK U
co3aaHun HoBbIX). [ins BbICTpOThI M ygobcTea onpegene-
HAS  CyMMapHOA nnowagM CeYEeHUst BEHTUASLMOHHBIX
YCTPOWCTB Ha 3Tane NPoeKTMpOBaHUs, a TaKkke onpenene-
HAM MX NPOM3BOAMTENBHOCTM HA 3Tane aKcnryaTauuw,
paspaboTaHa HOMOrpamMMa Ha OCHOBE pacyeTa C Koppek-
TMPOBKOW NO pe3ynbTaTam COBCTBEHHbIX WCCrenoBaHu.
Homorpamma He yuuTbIBaeT BMWSHWS Ha NPOU3BOAMUTENb-
HOCTb LUAXT CKOpPOCTM BeTpa. B 3TOM W HeT Heobxoaumo-
CTW, TaK Kak B ANTanWCKOM Kpae CHWXeHue TemnepaTypbl
HapYXHOro BO3[yXa COMPOBOXOAETCH CHUKEHUEM CKOPO-
CTW BeTpa. Homorpamma Takxe Nno3BonseT nNpoBecTy npo-
BEpKy MroLiaan XWBOro CEeYeHUst BO3OYXOBbIMYCKHbIX OT-
BEPCTU BEHTUNALMOHHO — CBETOBBIX (hoHapen. He Bceraa
YOenseTcs [OMKHOr0 BHUMAHUS YETKOMY WCMOMHEHMI0
MPUTOYHBIX W BbITSHKHBIX KAHANOB, YTO SIBNSETCS OCHOBOW
ANs NpaBunbHON paboTbl CUCTEMBI. B ka4ecTBe BbITSHKHBIX
YCTPOMCTB 3EKTUBHO NPUMEHEHME KNACCUYECKMX LLIAXT,
CHabxeHHbIX pednekTopoM. B KayecTBe MPMTOYHBIX

YCTPOWMCTB, peanusytoLwmux NokanbHbIi cnocob opraHusa-
Lmmn Bo3ayxoobmeHa, achtheKTUBHO NpUMEHEHME KOPOOOB C
oTpaxaTensiMu, MOHTUPYEMbIX B MOTONOYHOM NEPEKPLITUM
1 3a6VpatoLLMX BO3OYX 13 MEXKPBILLHOMO NPOCTPaHCTBA.

Keywords: natural ventilation, supply and exhaust de-
vices, livestock houses, nomogram.

Currently, effective foreign technologies and equipment
are introduced in animal husbandry. At the same time, it is
unacceptable to simply transfer projects of buildings and
microclimate systems since they are not designed for the
climatic conditions of Siberia. The adaptation of projects to
the specific natural and climatic zone will reduce energy
costs for creating a microclimate in all types of livestock
houses, and for cattle barns - solve the problem of ventila-
tion without energy costs. The developments of the Altai
State Agricultural University in the field of natural ventila-
tion systems take into account the climatic features of Sibe-
ria, modern construction materials (both when upgrading
classic ventilation devices and creating new ones). For
quick and convenient determination of the total cross-
sectional area of ventilation devices at the design stage,
and the determination of their performance at the opera-
tional stage, a nomogram was developed based on the
calculation with the adjustment based on the results of our
own research. The nomogram does not take into account
the impact of wind speed on airshaft efficiency. This is not
necessary since in the Altai Region, a decrease in outdoor
air temperature is accompanied by a decrease in wind
speed. The nomogram also allows checking the area of the
free cross-sectional area of the air outlets of ventilation and
light lamps. Proper attention is not always paid to the pre-
cise design of the supply and exhaust channels which is
the basis for proper operation of the system. As exhaust
devices, the use of classic shafts equipped with a deflector
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is effective. As supply devices that implement a local
method of organizing air exchange, it is effective to use

boxes with reflectors mounted in the ceiling and taking air
from the inter-roof space.
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BeegeHue

B Cubupn go 1970 r. xmBOTHOBOAYECKME MO-
MELLEeHUs CTPOUIUCL C YephakoM. 3a pacyeTHyHo
MaKCUManbHO HU3KYKD TemnepaTypy B 3WMHMIA ne-
puoa B HOpMax MPOEKTUPOBaHWS Oblna npuHSATa
Temnepartypa -40°C. 31o obycnosnmeano GonbLuoe
TEPMWYECKOE COMPOTUBIIEHNE CTEH U MOTOIKA.
TonwmHa KupnuyHom CTeHbl coctasnana 0,8 wm.
YTennexuio noTonka yaensnocb ocoboe BHWUMa-
HWe, TaK Kak TEMnonoTepyu Yepes nocneaHuin, npu
PaBHOM TEPMMYECKOM COMPOTMBIIEHUN CO CTEHAMMK,
pocturatoT 80% o1 0bwwmx [1-3]. LUnpokoe pacnpo-
CTpaHeHWe Ans YCTPOWCTBA M YTenmneHus noTorka
Haxo4uno KOHCTPYKTUBHOE PELLEHMEe W3 BO3AYXO-
NPOHULL@EMOr0 HecyLLero kapkaca (K npumepy, 13
[OCOK, YNOXEHHbIX C 3a30pOM) C MOPUCTLIM yTen-
nutenem. Takoe nepekpbiTUe NO3BOMSET CKOHAEH-
CMPOBaHHYH0 B HEM Biary, 3a CYeT KanunnspHoOCTH,
BbIBOAMTL M3 nomeLeHus. Mpu atom Tenno ¢aso-
BOrO nepexofa OT KOHAEHCaLWW napa 0CTaBanoch
B NOMELLEHMU.

[Ins Takoro Tuna noMeLLeHNit (TOBCEMECTHO W3-
BECTHbI MO Ha3BaHWEM — pura) He paccMaTtpuBar-
CSl BOMPOC UCMONb30BaHUs AONOMHATENBHON 3Hep-
mn ana obecneyeHnss MUKPOKNMMaTa, K TOMYy ke
3a4acTyto ee 1 He Obino. CnefoBaTenbHO HE HYXHO
YAMBNATLCA MponaraHaMpyeMoMy HblHe cnocoby
XONOAHOrO COAEPXaHWs TeNaT B MHAMBNAYANbHbIX
HeoTannMBaeMbIX LOMWKaX, BbINMOSIHEHHbIX W3 fe-
PEBSHHOIO Kapkaca, 3aKpblTOro COriomoit (310 Ta
Xe pura, Ho B MuHuatiope) [4]. Conoma — 3To ad-
(PEKTMBHBIA W Camblil [JeleBblin MECTHbIN Nopu-
CTblil yTennuTenb.

Mpu nosblweHun B 70-e rogbl HOPMATUBHOW
Temnepatypbl 40 -30°C NpoOeKTUPOBLLMKN 1 CTPOU-
TENM  CHU3UMM  TEPMUYECKOE  COMPOTUBIIEHWE
OrpaXaeHun, yaeLleBnas aTUM HavasnbHble 3aTpa-
Tbl. Kpome Toro, B 370 e BpeMsi Ha4yanocb aKTuB-
HOe MPUMEHEHWEe NpU MPOEKTUPOBAHWUW 30aHWUA C
COBMELLEHHBbIM MePeKPbITUEM, YTO TaKKe CHIXKano
CTOMMOCTb CTPOUTENBCTBA. TO, Y4TO 3TO NPUBOANT K
MOBLILIEHNIO AKCMIyaTaLMOHHbIX 3aTpaT B 3UMHWNA
nepuog ObINo 04EBUAHO, HO SKOHOMUYECKW OnpaB-
AbIBaroch Npu NaHoBoN 3koHomuke. LlieHa 1 kBT/M
3NEKTPOIHEPrM ANst nponssodcTea bbina 1 kor.,
npw 3aKynoYyHoW LieHe Ha Momoko 24 kon. 3a 1 1.

Llenb paboTbl — CHkeHWe SHeprosaTpaT Ha
obecneyeHre MUKpOKNMMaTa B MOMELLEHUAX Ans
XMBOTHBIX.

O0beKTbl M METOAbI UCCNeaoBaHUN

YOopoxaHWe 3HEPropecypcoB Npu PbIHOYHON
9KOHOMMKE caenano npobnemon BbICOKME 3HEpro-
3aTpatbl Ha obecneyeHne Mmukpoknumara. poTu-
BOpeYMe COCTOUT B TOM, YTO MPU MPOEKTUPOBaHWN
OPUEHTUPYIOTCS Ha CHWKEHWE HayanbHbIX KanuTa-
NOBMNOXEHUA TOMbKO CTPOUTENBHOM 4acTu nome-
LeHus B 0BLLen cTpyKType 3aTpart. [encTBUTENbHO
OHa 3aHuMaeT fo 75%. Ho aT1o yaellesneHue npu-
BOAMT K Pa3nMyHbIM HapyLLEHUSIM MUKPOKNMMATa,
NPMYEM HeaoYeTbl OBHApYXMBAKOTCA TOMbKO B
npouecce aKcnnyaTauMm U 3a4acTyld B 9KCTpe-
ManbHbIX YCMOBUSX. AMNUTHbIA CKOT, 060pya0BaHME
C CaMbIMM JTyYLUMMW XapaKTepucTMkammn B YCrioBu-
SX HEey[oOBMETBOPUTENBHOMO  MUKPOKIUMAaTa  He
TOMbKO He MOryT peann3oBaTb CBOEro NoTeHuuana,
HO 3a4acTyto YCTYNarT ropasfo XyaAWwum aHasnoram,
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nopoya 3TUM Kak 3PEKTUBHBIE TEXHOMOIMYECKNe
N TEXHUYECKMNE PeLUeHMs, TaK U BbICOKOMPOAYKTWB-
HbIX XWBOTHbIX.

ObocHoBaHWe yaeLIEBEHNS CTPOUTENBHON Ya-
CTW NPOUCXOANT CO CCbINKOM Ha eBponenckue npo-
eKTbl, HO Knumat Cnbupn He COOTBETCTBYET €BPO-
nemckomy. Mo3TomMy Cnnowb WU psgom obHapyxu-
BaeTCH HeCOOTBETCTBME MMUKPOKNMMATa MOMeLLe-
HAN PU3NONOTUYECKUX OCOBEHHOCTAM KMBOTHOFO.
PesynbtaToM SBRSETCA WM HW3Kas MPOAYKTWB-
HOCTb JKMBOTHbIX, MAM BbiCOKas cebecToMMoCTb
NPOAYKLMK, BeAyLIas K €6 HEKOHKYPEHTOCMOCO6HO-
CTM Ha PbIHKE.

Pe3ynbTaThbl UccnenoBaHus

B nepuoa ¢ 2011 no 2016 rr. cotpyaHukamu An-
Tanckoro [AY Benucb paspaboTka WM UCMbITaHWe
CMCTEM E€CTECTBEHHOW BEHTUNALMM ANSt KUBOTHO-
BOAYECKNX nomeLleHnn. OCHOBHbIM YCTPONCTBOM B
CUCTEMEe BEHTUNALMM SBMSETCS BbITSKHAS LaxTa.
KOHCTPYKTMBHO LUAXTbl XOPOLO npopaboTaHbl, K
MeToauKa 1X pacyeTa uaroxeHa B 06LLe0CTYNHOM
nutepatype [5], ogHako n6oro poga pacyetbl
TPYAHO BOCMPUHUMAOTCA MPOU3BOLACTBEHHUKAMM.
Bonee yno6Ho nonb3oBaTbCst Tabnuuamm u rpagou-
YeckUM maTepuanom, rae UMEETCs HarnsgHoCTb.
Hamn paspabotaHa Homorpamma [ans npaktuye-
CKMX PacyeToB KOHCTPYKTWBHbIX MapaMeTpoB Bbl-
TSOKHOM LWaxTbl W WMX KOMMYecTBa MpW 3agaHHOM
BO3ayxoobmeHe (puc. 1).

HomorpamMma nocTpoeHa Ha OCHOBe pacyeTa C
KOPPEKTUPOBKOA MO pe3ynbTatam COOCTBEHHbIX
nccnegoBaHnid. OHa no3BonsieT rpacuyeckum Me-
TOOOM ONpefenuTb Kak CyMMapHyl nnowagb ce-
YeHUS! BEHTUNSALMOHHBIX YCTPOUCTB (Fome, M2), TaK 1
NpoBepUTb NpoudBoauTensHocTb (W, m3/4) umeto-
LyMXCs.

cxogHbIMU JaHHBIMU AN BbIYUCIEHWIA MO HO-
MorpaMme SBRAKTCS: Hy — BbICOTA BEHTUNALMOH-
HbIX WaxT, M; At — pasHOCTb TeMnepaTyp HapyxHo-
ro 1 BHyTpeHHero Bo3ayxa, °C; W — Bo3gyxoobmeH
nomeLLeHns, M3/y; V — ckopoCTb BO3ayXa B ceve-
HUM BEHTUMNSALMOHHON WaxTbl, M/c. Mpu Heobxoam-
MOCTU MPOBEPUTL  MPOU3BOAWTENBHOCTL  CyLle-
CTBYHOLMX LUAXT MCXOOHbIMM OaHHbIMU SIBNSKTCS
Hw — BbICOTa WaxTbl, M; Fomg — NNOLWaAb CeYeHUs
WwaxTbl, M2 1 At — pasHocTb Temnepatyp, °C.

lMpoBepka MPOW3BOAUTENBHOCTM OCYLLECTBNS-
eTCA Ans TemMnepaTypbl HAPYXHOro BO3ayxa xapak-
TEPHOM Ans nepexogHoro nepwopa, -8°C. OkHa
3aKpbITbl, @ BOPOTA OTKPLIBAIOT TOMBKO MpU MO-

BunbHOI pasgave kopma. TemnepaTypa B nome-
LeHU B 3TO Bpems cocTasnseT okono 15°C, T.e.
pasHOCTbL TeMnepaTtyp coctaBnser 23°.

Ha ocn Hy 3 Toukm A (BbicOTa LWaxThl B Npu-
Mepe NpuHsTa 6M) NPOBOAMM BBEPX NIMHWIO A0 ne-
PECEYEHNS C HAKMOHHOW JIMHWEN COOTBETCTBYIO-
Lwewn pasHoctn Temnepatyp 23°C, Touka b. U3 Tou-
kn B NPOBOAMM rOpU30HTaNbHYK NPAMYI0 A0 nepe-
CEYEHUs C JIy4OM COOTBETCTBYIOLWMM MfOLaaN
aHanuampyemon LaxTbl (Touka B). Hanpumep, npu
pa3mepe ocHoBaHus waxtbl 1,0x1,0 M (c yyeTom
YCTAHOBIEHHOMO B LUAXTe KnanaHa) npumem nno-
wagp xwusoro cevenns 1,0 M2 (Touka B). 13 Toukn B
onyckaem npsamyto Ha ocb W pacxofa Bo3ayxa, 4ns
[aHHOTO Npumepa nosyyYaeM Npou3BOAUTENBHOCTb
BbITSHKHOW WwaxTbl 5500 M3/, Mpu aTom, npu Heob-
XOAMMOCTH, Ha ocu V OTMevaeM TOuKY, COOTBeT-
CTBYIOLLYKO CKOPOCTH BO3[yXa B OCK MOTOKA B LUAX-
TE.

Mcxoos 13 MOronoBbs KUBOTHBIX, WX XUBOW
Macchl ¥ 3afaHHOroO pacxofa Bo3gyxa, npu NPUHS-
TOW OpraHM3auun Bo3ayxoobmeHa, Haxo4um Konu-
YeCTBO BbITSXKHbIX LWAxXT. Hanpumep, npu 06uieob-
MEHHOWN BEHTUNALMM Ans kopoBHWka Ha 200 ronos
C XuBoit Maccon kaxgon 500 Kr u HopMMpYEMbIM
Bo3gyxoobmeHom 60 M3/4 Ha 1 L XuBOW Macchl
BO34yX00OMeH MOMELLEeHNs AN NepexoaHoro ne-
proga coctasut 60000 m3/y.

CnepyeT yuuTbiBaTb TO, YTO 3a CYET MHGUIb-
TpauuM U SKCHUNbTPaLMM Yepe3 HEennoTHOCTU B
CTEeHaXx, OKHax W BOPOTaX, a TakKe OTKPbIBaHWM
nocnegHux npoucxogut Ao 30% Heobxogumoro
B03ayxoobmeHa, T.e. okono 20000 m3u. Mpu npo-
“3BOAMTENbHOCTW 0aHo WwaxTbl 5500 M3/y oblwee
konuyecTBo waxt Ans yganexus 40000 m3/y Bo3-
pyxa cocTaBuT 7 LWTYK. HO Takas npousBoauTenb-
HOCTb BO3MOXHa TOMbKO MPW Hanuuuu OpraHu3o-
BaHHOrO MpuTOKa. B NPOTUBHOM Cryyae pexum pa-
0OTbl BbITSXKHBIX LUAXT «OMNPOKUHETCA», T.e. MOno-
BMHA M3 HMX Oyget pabotaTb Ha NpUTOK, Takue
LIaxTbl MEPCOHaN HauMHaeT 3akpbiBaTb. W 310 npo-
NCXOAMT 4O Tex nop, MoKa He OCTaHEeTCs ofgHa OT-
KpbITas WaxTa, Unu 1 ee 3aKPOIT, HE NOHSB CUTY-
auun. OTKpbITb 3a4acTyio «3abbIiBatoT» 4O neTa.

B sumHum nepuog, T.e. npu TemnepaTtype
HapyXHOr0 Bo3dyxa Huxe -8°C Heobxogmmo wmw
YMEHbWWTb MIIOaAb XWBOTO  CEYEHUS KaXooW
WaxTbl, MMM 3aKPblTb YacTb LWAXT MOMHOCTLIO.
OB6bI4HO NpUMEHSIOT Boniee NPOCTON BTOPOI Bapy-
aHT W NOCTYMalT TaK, Kak M3MNOXEHO BbIE, T.€.
«3abbIBaOT» OTKPbITh.
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Puc. 1. Homozpamma dnsi onpedenieHusi npou3eodumenbHOCMU 8bIMSKHbIX Waxm

[MpoBEpPUM KOMNMYECTBO LLUAXT, JOCTAaTOYHOE Af1S
paboTbl B 3UMHUI NEPUOS NPK IKCTPEMANbHO HU3-
KOW TemnepaTtype HapyxHoro Bo3gyxa (-40°C). B
HeoTannMBaeMbIX NOMELLEHNSX TemnepaTypa CHU-
Xaetcs 4o +1-2°C, COOTBETCTBEHHO Pa3HOCTb TEM-
nepatyp npuHumaem 40°. [lposeas aHanornyHo
nepBoMy MpUMePY MOCTPOEHWE Ha HOMOrpamme W
B34B A/19 3UMHEr0 Nnepuoaa HOPMUPYEMbIN BO34Y-
X006MeH an1s 06LweobMeHHON BeHTUnAUMM Ha 1 L
XMBOW Macchl 15 M3/4 nonyy4nm cymmapHbIin BO3AY-
x006meH 15000 m3/y. C y4eTOM HeopraHn3oBaHHO-
ro Bo3gyxoobmeHa (MH(UbTPaUKs, aKchunbTpa-
uns) 10000 m3/u, nonyunm Heobxoammoe konude-
CTBO wWaxT — 2 WT. AnbTepHaTUBOM SBNSETCS
YMEHbLLUEHNE KMBOTO CEYEHWS KaXOOW LUaxTbl B
3-4 pasa, n 310 6onee ahHeKTMBHO NS CO3AaHMS
PaBHOMEpPHbIX TEMMEPATYpHO — BAAXKHOCTHBLIX W
ra3oBbIX NOMeEMN.

HomorpamMma He y4MTbIBaeT BIUSHWS HA NpOu3-
BOAWTENBbHOCTb LWAaXT CKOPOCTM BeTpa. B atom u
HeT HeobXOAMMOCTM, Tak kak B ANTaliCKOM kpae
CHWKEHWe TemnepaTypbl HapyXHOro Bo3gyxa Co-
NPOBOXAAETCS CHKEHUEM CKOPOCTH BeTpa. Homo-
rpaMma TaKKe MO3BONSET MPOBECTU MPOBEPKY
NNoLaamn X1BOrO CEYEHUsI BO3AYXOBbIMYCKHbIX OT-
BEPCTUN BEHTUNIALMOHHO-CBETOBbIX (pOHApen, HO
NMeeTCs HeonpedesieHHoCTb C pacyeToM COOTHO-
LUeHNs pacxoda Ha MpUTOKE W BbITSXKe. B kave-
CTBE BbITSKHbIX YCTPOWACTB B XMBOTHOBOAYECKUX
30aHUAX NPUHATBI LWAXTbl KNaccu4eckoro no ¢op-
Me ucnonHeHus [6, 7] (puc. 2). Ho CTeHku waxT B
HacToslLLee BpeMs BbIMOSHSAOT U3 COTOBOMO MOMu-
kapboHaTa, KOTOpbIii B OTAMYME OT AEpeBa M OLMH-

KOBaHHOIO Xene3a He noadaeTcA KOppo3nn U rHin-
EHNIO.

WaxmHaa buimaxka
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Puc. 2. lllaxma ebimsikHasi
(8apuaHm Knaccu4yecko20 UCNOMHEHUS)

Mpy NpUMEHEHWN Xamo3WUHLIX PELIeTOK He
cnegyeT 3abbiBaTh 0 HEOOXOAMMOM pa3pbiBe MEX-
[y 30HTOM (KPbILLKOW) M BEPXHUM OCHOBAHMEM
WwaxTbl, coctaensowmm 60% OT WwupnHLI nocnea-
Hel, a TaKkKe repMETUYHOCTU U YTENneHUn CTEHOK
LaXxTbl. YMEHbLUEHWE PACCTOSHUA MEXIY 30HTOM W
BEPXHUM OCHOBaHWEM LUaxXTbl HE MO3BOMNSET pea-
NM30BaTb BO3MOXHYHK MPOU3BOAUTENBHOCTD LUAXT.
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30HT XenaTenbHO BbINOMHATL YeTbIPEXCKAaTHbIM, C
Hanyckom 1o 0,1 M C KaXgou CTOPOHbI LaXxTbl W
YrIIOM HaKroHa CTOPOH Hapyxy 5-7°. LnpuHa peek
Xan3nNHON pPeLLeTkn 13 nuromatepuana obblYHO
coctasnset 0,06 m npu TonwwmHe 0,02 M. Pelku
yCTaHaBNMBatTCA nog yrrnom 3-3°, JOCTaTOYHbIM
ANs CTOKa BOAbl OT JoXas. Peliku ycTaHaBnuearoT-
Cs B Nasbl, BbIbpaHHble B BEPTUKAmbHbIX CTOMKaX C
warom 0,06 M 1 nocnegylWmM MX KpenneHrem
yepe3 CTOMKY CaMOpe3OoM. Yron HakfioHa CTOPOH
30HTa W peek peLeTok He TOMbKO NpeaoTBpaLlaT
nonagaHune BOfbl B LIAXTY W, COOTBETCTBEHHO, B
nomeLleHne, HO B nepuof BeTpa obecneunsarot
YMEHbLUEHWe [aBNeHUs HaL BEPXHUM OCHOBAHWEM
WwaxTbl. 03TOMy NpaBWUNBLHO BbIMOMHEHHAS BEHTU-
NAUMOHHASA LlaxTa NPOW3BOAMT BbITSKKY BO3AyXa
npu Temnepatype HapyxHoro Bo3ayxa u Gonee
BbICOKOM, YeM TemnepaTypa Bo3ayxa B NOMeLLEHUM
He TOMbKO 3@ CYET BbLICOTHOrO nepenaga Mexay
OCHOBAHWAMM LaxTbl U pasHULbl NAOTHOCTEN BO3-
AyXa B 3aBUCMMOCTU OT BMaroCoAepXaHus, HO 1 3a
CueT axekuwn. BepxHee OCHOBaHME LWaxTbl Nog
Karn3ninHbIMA peLleTkam M MecTa npoxoga ue-
pe3 KpoBMo Heobxoaumo cHabauTb cnmBamu w3
MeTanna, OLUMHKOBAHHOIO MK C MOMMMEPHBIM Mo-
KpbITueM. CnegyeT yuuTbiBaTh, YTO 06Las pacyeT-
Has MPOM3BOAUTENBHOCTb BbITSKHBIX LIAXT He
[OMKHA NpeBbILaTh NPOU3BOAUTENBHOCTb MPUTOY-
HbIX ycTpoicTB 6onee yem Ha 30%. B npoTmBHOM
Cryyae 4acTb BbITSDKHbIX WaxT byayT pabotaTtb Ha
MPUTOK, T.e. «OMPOKUHETCS» PeXuMm ux paboTbl.
[1ns NOBbILLEHNS YCTOMYMBOCTM OT ONPOKUAbIBAHMS
pexuMa paboThbl BbITSKHbIE LaXTbl Lenecoobpas-
HO cHabxaTb gecnektopoM [8] (puc. 3).

[ednektop ANS BbITSHXKHON LUAXTbl COCTOUT U3
Andysopa, KOTOPbIN MEHBLIMM OCHOBAHWEM Kpe-
MUTCS K BEPXHEMY OCHOBaHMIO LaxTbl. Hag 60sb-
UMM OCHOBaHWeM Andy3opa C 3a30pOM XeCTKO
3aKpenneH 30HT, MpeaoTBpallaloWni nonagaHve
aTMOC(epHbIX 0CaaKoB B LaxTy. BokoBble rpaHm
panddysopa, coctaenstowwme obevailky, BbIMOMHe-
Hbl B BMAE KPUBOMMHENHbIX MIIOCKOCTEN M UMET
obwwme pebpa. Ha kaxgon 3 rpaHen nepneHanky-
NAPHO UM 1 OCHOBAHUSAM 3aKpensieHbl, N0 KpanHen
Mepe, TPU NNacTUHbI-GeNUTENN, 4Be W3 KOTOPbIX
pacnonoxeHol Mo pebpam, a, N0 KpalHenm Mepe,
OfHa HEenocpeaCcTBEHHO Ha rpaHu (B AAQHHOW KOH-
CTPYKUMM OfHA nnacTuHa-4enuTenb pacnosoxeHa
B cepeauHe rpaHn). KomnyectBo  nnacTuH-
penutenen 3asucut 0T rabapuTtoB AedriekTopa.
PekomeHayemoe paccTosHue Mexay Hummn He 60-
nee 0,4 m.

Lesnumess

_ Auppy3sgn

Ixexmap
Obimsaxras

Puc. 3. Jechnekmop dns ebimskHOU waxma|

Pabota fgednekropa NpoucxoguT cregytoLmm
obpasom. lNpu HaberaHnn Ha rpaHb obevarku no-
TOKa BO34yxa MOCMeaHWA, MOCPeacTBOM BEPTU-
KanbHO YCTAHOBMEHHOW NNaCTUHbI-AENUTENSs, W3-
MeHsIeT CBOE HanpaBMneHne C ropu3OHTamNbHOM Ha
BepTMKanbHoe. Mpy 3TOM MO NIMHWW COeaMHEHMS
OCHOBAHWA  KOHYCOB MPOWUCXOAWT  pasderneHve
HanpasfieHWs NOTOKOB Ha NPOTUBOMOJIOXHOE OTHO-
CUTENbHO OAUH Apyroro. B HWxHeNn YacTtu obevanku
MOTOK OTKMOHSETCS BHWU3, @ B BEPXHEW — BBEPX.
OTUM Co30aeTcs paspsikeHne Kak Hag, Tak W nog
pedrnekropom, obecneynBatoliee LOMNONMHUATENb-
Hble MPUYMHBI K OBWXEHMI0 BO3Ayxa B Laxte. B
oTnMYMe OT OBLLEeNpUHATBIX Ha MPOMbILLIEHHBIX
NPEAnpUATUAX  UWIUHOPUYECKUX  AednekTopoB
«Uaruy, npegnaraemblit a¢hpekTBHEE UCNONb3yeT
obeyailky 3a CYET YCTaHOBKM OTKIOHSIHOLMX MOTOK
BO34yxa nnacTuH. ([ns pasmepHoro psiga aedrnek-
TOPOB (LWaxTbl C BEPXHUM ocHoBaHuem oT 300x300
po 1000x1000mMm) Hamu BbInonHeHa paboyas f4o-
KyMEHTaLWern Ha U3roTOBNEHME).

Co3naBas  paspshkeHne, BbITSKHbIE  LaXTbl
obecrneynBaloT ycnosue 41 NOCTYNNEeHUs BO3ayxa
B nomeLlleHue. lpn HeopraHW3oBaHHOM BO3AYXO-
obmeHe BO3ayx MOCTynaeT 3a CYeT MHUMbTPaLM
W B Mepuoa OTKPbITUS ABEPen M BOPOT, YTO B
BonbLUMHCTBE criyyaeB BpeaHo. Monb3a oT OTKPbI-
TUS BOPOT MOXET ObiTb TONMbKO MPU OTCYTCTBUM
MPUTOYHBIX YCTPOWCTB.

MpoLye peluaTb BONPOC BEHTUAALMM B 34aHUM C
YepaakoM, Tak Kak MMeeTcs BO3MOXHOCTb 3abu-
paTb BO3AyX W3 MEXKPbILHOrO NpOCTPaHCTBa, No-
CTYNarLWmiA TOMNbKO CHapYX¥ M HarpeBaemblii 3a
CYeT KOHTAKTHOW nepefauun Tenna vepes noTOMOK
N3 NMOMELLEeHMs, a TaKkke Tenna CoNHeYHon paaua-
LN Yepes KPOoBIHo.
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Puc. 5. l(pumoyHoe ycmpoiicmeo 715 nomewjeHusi ¢ YepdaKom

[Ans noBbiweHns 3d(HEKTUBHOCTU UCNOSb30Ba-
HUM BO30yXa MEXKPbILLHOTO NPOCTPaHCTBA NpuMe-
HEHO MPUTOYHOE YCTPOWCTBO, YCTaHaBIIMBAEMOE B
notonke [9] (puc. 5).

Pagunyc nencteus OQHOMO YCTPOMCTBA HE MEHee
3 M. YcTponctBo coctout u3 kopoba 1, BepxHee
OCHOBaHWEe KOTOPOro CHabXEeHO LIapHUPHO 3akpen-
NEHHO KPbILWKOW 2, @ K HUKXHEMY OCHOBaHMIO C 3a-
30pOM TaKxXe LUapHUPHO NPUKPENeH oTpaxaTtesb 3
C KpecToobpasHoit npopesbto 4 B LeHTpe. INonocTb
kopoba 1, Yepes KOTOPYK NPOXOAMUT Tara 5, O4HUM
KOHLIOM LUAPHUPHO MPUKPENneHHas K Kpblllke 2 u
nMerLas  NepneHauKynspHO  pacronoXeHHbIe
ynopbl 6 Ha yyacTke nepemeLleHns B npopesu 4,
obecneynBaeT COODLIEHME MEXKPBILLHOrO Npo-
CTpaHCTBa C noMeLleHneM. [Ipyron KoHeL, BbllleHa-
3BaHHOW TAMM 5, HAaXOAALMIACA B NOMELLEHWN, ANs
yaobcTBa ynpaBneHus cHabxeH pyykon B Buae
konbua 7.

B nepexogHble nepuofbl roga (BecHa, OCeHb)
BO3MOXEH MaKCUMarbHbIi BO34yx000MeH. B 3um-
HWW Nepuog OTpaxaTenb 3aKpbIBAeTCs U OCTaeTCs
3a30p MEeXAy HUM M HWXHUM OCHOBaHMEM Kopoba.
[Mpu 3KCTpemanbHO HU3KUX TemnepaTypax Hapyx-
HOrO BO3AyXa KpbILUKA NPUKPbIBAETCS.

YuuTbIBas, 4TO NPUTOK BO3ZYXa U3 MEXKPbILLHO-
[0 MPOCTPAHCTBA NPOUCXOANT TOMBKO MPK HamM4nu
HEKOTOPOro pa3pexeHust B MOMELLEHMM, Co3LaBae-

MOTO BbITSKHBIMMW LUAXTaMu, NOCPEACTBOM perynu-
POBaHMS pacxofa BO3dyxa Yepes BbITSKHbIE LiaXx-
Tbl 0BecneynBaeTca M KOPPEKTUpOBKa pacxoga
BO3AyXa, 3abMpaemoro M3 MEeXKpbIWHOro npo-
cTpaHcTBa. 1o aHanor1 BO3MOXHO OpraHu30BaTh
MPUTOK HapYHOrO BO3AyXa U B MOMELLEHNE C COB-
MeLLEeHHbIM NepekpbITMEM Yepes kopoba, yCTaHoB-
NeHHbIe B NPOAOSIbHbIX CTeHax [9].

BbiBOAbI

1. AHanu3 nuTepaTypHbIX WCTOYHWUKOB U COB-
CTBEHHble MUCCNefoBaHWs MO3BOMAKOT CYUTATb, YTO
ans ycnosuin Cubupun LenecoobpasHo MCMonb3o-
BaHWE ANS COAepKaHUst XWBOTHbIX 34aHWA C Yep-
[akoMm. B 3paHusx ¢ yepaakom npu cogepxaHuu
KPC otnapgaet He0bxoaMMoCTb B AOMONHUTENbHbIX
9HeprosaTpaTax Ha 0b6ecrneyeHre MUKpoKIumaTa.

2. B kayecTBe BbITSXKHBIX YCTPOUCTB 3pdhek-
TUBHO MPUMEHEHME KNAaCCUYECKUX LIAXT, CHabXeH-
HbIX Aednektopom. B KayectBe  MPUTOYHbIX
YCTPOWCTB, peanuaytoLmx NokanbHblin crnocob op-
raHusaumn Bo3gyxoobmMeHa, ahdeKTUBHO npuMe-
HeHne KopoboB C OTpaxaTensiMi, MOHTUPYEMbIX B
NOTOMOYHOM MEPEKPLITUM W 3abupatoLmx BO3AYX
13 MEXKPBILLHOTO MPOCTPaHCTBA.

3. PaspabotaHHas MOHOrpamma no3BONSET
BbICTPO OnpedenuTb CyMMapHyt nnowadb ceve-
HWS1 BEHTUNSILMOHHBIX YCTPOMCTB Ha 3Tane npoek-
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TUPOBaHNA, a Takke WX NPOM3BOOUTESIbHOCTb Ha
aTane aKkcnnyatayuu.
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