SUMMARY

Possible prospects of application of biogas in Belarus are considered. The analysis of
efficiency of application of waste of a biomass on a cattle-breeding complex from the
point of view of a recoupment of capital investments is resulted.

YAK 697.922.2

MCCAEAOBAHUE PACNMPEAEAEHUA BO3AYLHbIX
NOTOKOB MNPU PA3AUYHBIX CMNOCOBAX
OPTAHU3ALUUN BO3AYXOOBMEHA

T.UN. Koponéea, O.H. lLlupokoea

B OaHHOU cmambe U3/10XKeHbl pe3ynbmambl 3KCepuUMeHmo8 o pacrnpedeneHuro
8030yWHbIX MOMOKO8 rpu pasfuyHbIX  criocobax opeaHu3ayuu 8030yX00bMeHa.
lNpusodsimcs CXeMbl seHmMunsayuu paboueli 30HbI c pUMeHeHUEM
ego3dyxopacnpedenumenel pasHbix Mmoouukayul. [lpedcmasneHbl pe3yrnbmamsl

aKcrepumMeHmarbHbIX uccredosaHul pabomei rnepgopuposaHHbIX
8030yxopa30amoyHbIX mymMOoYex.
OcHOBHast 3agaya BEeHTUNAUMM  MOMELLEHUn — noadepXkaHuve  3afaHHbIX

MUKPOKIIUMaTUYECKUX W CaHUTAPHO-TUIMEHUYECKMX YCNoBUW. OTa 3ajada peluaeTtcs
yOoaneHvem u3 rnomelleHuin otpaboTaHHOro Bo3dyxa M nogjadyen 4mcToro Bosgyxa. B
3aBMCUMOCTN OT Ha3Ha4YeHUs1 NMOMELLEHUsI, OCODEHHOCTU TEXHOSOMMYEeCKoro pexuma,
9KOHOMUYECKMX W ICTETUYECKUX COOBpaKeHW MNPUMEHSIIOT pasfuyHble Cnocobbl
opraHmsaumm Bo3gyxoodbmeHa [1].

Anga ocyuwecTrneHns obweobMeHHOW BEHTURALMUM B 3aBUCUMOCTU OT KOHKPETHbIX
yCrnoBui MOryT OblTb MNPUMEHEHbI: PaCCESAHHBbIN MNPUTOK C PACCEAHHOW UMK
COCpPEeAOTOYEHHON BBITSXKKOW  WMMAM  COCPEOOTOYEHHble MNPUTOK UM BbITSXKKA  (nog
COCPEeAOTOYEHHbIMU MOHMMAETCH TakoW MPUTOK WK BbITAXKKA, KOorga BECb pacyeTHbIN
obbem Bo3agyxa nogaeTtcs n3 ogHoON, ABYX Toyek) [2].

[MaBHOM LenNblo NPOBEAEHUS] IKCMEPUMEHTOB HABMSANOCb YCTAHOBIIEHME PEXMMOB
B3aMMOLENCTBUS OOLEOOMEHHbBIX MPUTOYHBIX U BbITSDKHbIX CUCTEM BEHTUNAUUN B
NMOMELLEHNAX LEeXOB.

[na aKkcnepMMeHTanbHOro WUCCNeAoBaHWS a’pPOAUHAMWMKM BO3OYLUHbIX MOTOKOB B
paboyein 30He 1 BO BCeM 0H6beMe BEHTUNMPYEMOrO NOMELLEHNS Oblna 3anpoekTupoBaHa
W U3roToBfeHa aspoanHaMmuyeckas Moaernb B BUAE OepeBAHHOro kapkaca CO CbEMHbIM
NOMoM Y nepekpbiTueM. Bce CcTeHbl BbINOMHEHbI U3 CTekna. Hannume cTeknaHHbIX CTEHOK
no3sonseT Bu3yanbHO HabnwogaTe KapTUHy [OBWKEHUs BO3QYLIHbIX MOTOKOB. B
nepekpbITUM MOAENN, B KAYeCTBE BEPXHEro dpyca, paBHOMEPHO MO MoLaan YCTPOEHbI
WwecTb  OOLLIEOOMEHHBIX  BbITSDKEK, MMUTUPYHOLMX CcOOOK  paboTy  KPbILHbIX
BEHTUIIATOPOB.

Ona nputoka BO3gyxa B Moenb MNpPedyCMOTPEHbl Kpyrfble U NPSMOYrofibHble
OAHOCTOPOHHME n OBYXCTOPOHHME nepgoprpoBaHHbIe BO34YyXOBOAbI,
nepgopupoBaHHble TYMBOYKM 1 TyMOOYKM C BEEpHOWN pasgayen Bo3ayxa. [ns npugaHuns
BMAMMOCTN MPUTOYHLIM CTPYsIM BO34yxa B MoAernb nogaBanacb CMeCb BO3gyxa C
AbIMOM MNpW MOMOLUKM Mblflecoca, NpPOTArMBaloLLEro BO3AyX 4epe3 AblMoreHepartop.
O6LeobmeHHas BbITSXKKa BO34yxa M3 MOLENN MOXET OCYLLECTBIIATLCA Yepes HKHUI 1
BEPXHUN spycbl. HwxHUI dpyc npenctaBnseTr cobor  Kpyrnble OAHOCTOPOHHE
nepcoprpoBaHHble BO3AYXOBOAbI, PacrnonoXeHHble Bbilie paboyen 30HbI. B kadecTtBe
BEPXHETO Apyca BbITSXKKU Cry>KaT ABa OTCaCbIBAKOLLMX BO34yX0BOAA, NOACOEANHEHHbIX K
OTBEPCTMAM B NEPEKPLITUMN.

B 3apady uccnegoBaHusi BXOOMMO M3YUUTb adpOAMHAMUKY BO3AYLUHbIX MOTOKOB B
paboyen 30He M B obbeme BCero MOMELLEHUS MPU Pas3nU4YHbIX BapuvaHTax pasgadv
NPUTOYHOrO BO3dyXa W ydaneHuss BbITSXHOrO Bo3dyxa. 3HaHWe xapakTtepa
pacnpegeneHvs u UUMPKyNauMM  BO3AYyLWHbIX MNOTOKOB Heobxoammo ans  Bbibopa
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Hanbornee 3HeproaddeKTUBHLIX CNOCOOOB OpraHn3auun Bo3gyxoobMeHa B MOMELLEHUSIX
uexo. B paHHOM cepum aKcnepuMeHTOB OblnM  MNOABEPrHYTbl  UCCreLOBaHUIO
cnegywlime BapMaHTbl opraHnsauumn Bo3gyxoobmeHa:

1) pasgaya NpPUTOYHOrO BO34yXa HEenocpedcTBEHHO B pabouyylo 30HY Ha BbiCOTE
1,6m OT nona 4yepes ABa OOHOCTOPOHHE MNepdOpPUMPOBAHHbLIX KPYMbIX BO34yXOBOAA,
pacrnonoXeHHbIX BAOMb ASIMHHBIX HAaPYXHbIX CTEH; BbITSXKKA O[HOSIpyCHasd 4epes
paBHOMEPHO PacrnosioXKeHHbIE OTBEPCTUS B MEPEKPLITUN;

2) paspgavda Ta xe, a BblTSXKKa ABYXbAPYCHas.

3) pasgada NnpUTOYHOro BO3adyxa HeMocpencTBEHHO B paboyyto 30Hy Ha BeicoTe 0,5-
1,7 M OT noma 4epe3 npsAMOYrofnbHble MepdOpMpoOBaHHbIE  BO34YyXOBOAbI,
pacnonoXeHHble MO Pas3fuyHbiM CXemaM; BbITSXKA OOHOSIPYCHasi 4yepe3 paBHOMEPHO
pacnonoXeHHble OTBEPCTUSA B NEPEKPLITUN;

4) pasgava Ta Xe, a BbITSXKKa ABYXbApPYCHas.

5) pasgada NpMTOYHOro Bo3adyxa HenocpencTBEHHO B pabouyto 30HY Yepes Kpyrible
nepcgopupoBaHHble Tym0o4ykn Ha BbicoTe 0,5-1,0 M OT nona, pacnofoXeHHble Mo
pa3nMyHbIM CXeMaM; BbITSDKKa OOHOSIPYCHasi Yepes3 OTBEPCTUS B NEPEKPLITUN MOAENN;

6) pasgaya Ta XKe, a BbITSPKKA ABYXbSApPYCHas.

B pesynbTaTte BbIMNOMHEHHbLIX 3KCMEPUMEHTOB MOMYYMN, YTO MNPWU HanMMuMM OBYX
MPUTOYHBLIX  KPYIMbIX BO34YyXOBOAOB M  OAHOSIPYCHOM 06LWEeOOMEHHON  BbITSXKKE
pacnpegeneHe BO3AYLIHbIX MOTOKOB B MOMELLEHMU crieaytoulee: 6ornee npoxnagHbiv
NPUTOYHLIN BO34yX MOCMEe BbiXxo4a M3 BO3AYXOBOAOB OMyCKaeTCs BHU3 HA HEKOTOPOM
paccTosHMM NMOYTM 4O Mona, a 3aTemM nogHumaeTcs BBepX, 06pasysa BO3AYLIHbIA Ban B
LeHTpe nomelleHus. Biilwe paboyer 30HbI Npu 3TOM 00pa3ytoTCs 3aCTONHbIE Y4aCTKM C
BUXpeobpasHbIM ABMXKEHUEM 3arpsi3HEHHOIO Bo3ayxa (PUCYHOK 1 a).
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PucyHok 1 - CxeMbl BeHTUnALMM paboyen 30HbI C nogadyen NpuTovHOro Bo3ayxa: a)
Yyepes 04HOCTOPOHHE NepdoprMpoBaHHbIE NPOAOSbHBIE KPYrible BO34yx0oBoabl; 6) Yepes
nepdoprpoBaHHble TYMBOYKM

Mpy HanMuMn OBYXbSPYCHOM BbITSKKM KapTUHA UMPKYNSUUM NPUTOYMHOIO BO3dyxa
nonyyaeTcsl aHanornyHas npegblaylemMy cryyat, ¢ TOW Nvllb pasHULEn, YTO MOTOKU
BO3[yXa He OrnyckalTcs [0 MNona, a Bbllle paboyeit 30Hbl OTCYTCTBYIOT 3aCTOWHbIe
yYacTKu.

B onbiTe C npuMeHeHMeM MpPSMOYrofibHbIX MNepdOpPUPOBaHHbLIX BO34YXOBOAOB,
PacMoNnOXeHHbIX BAOMb ASIMHHBIX HAPYXHbIX CTEH, MPUTOYHbIE CTPyM BO3dyXa TakKke
00pasyloT BO3OYLUHbIA Ban B LEHTPE NMOMELLEHMS, pacnpoCTPaHAsiCb MPUMEPHO Ha Tpu
4YeTBEPTM BLICOTbI 34aHus. 3aTeM BO34yLUHble MOTOKM pacHieHsTca 1 o6pasyroT
3aBMXPEHHOE [ABWXEHME BO3QYLUHbIX MacC B OOpaTHOM HanpaeneHuu, AOXOo4s AO
rpaHunubl paboyven 30Hbl M YaCTUYHO 3arpasHss ee. B obbeme nomelleHus Bbiwe
paboyen 30HbI MPOMCXOAUT MNOCTOSAHHAA KPyroBas UMPKynauMs  3arpa3HEeHHOro
Bo3gyxa.llpn OBYXbAPYCHON BbITSXKKE MMEET MecTo Gonee paBHOMEPHOE [OBWXKEHWE
NPUTOYHOrO BO3Adyxa Mo BceMy obbemy paboden 30HbI 6e3 0Opa3oBaHUSA 3aCTOMHbIX
Yy4acTKOB B BEPXHEWN YaCTu MNOMELLEHNSI CO 3HAYUTENbHBIM CKOMNIEHNEM BPEeLHOCTEN.
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Hannune HWKHEro n BepxHero ApycoB OOLLEOOMEHHOW BbITSXKKM CYLLIECTBEHHO He
n3meHsieT obLier aspoanNHaMUYECKON KapTUHbI, C TOW NWLWb Pa3HULEN, YTO Yy BEPXHEN
rpaHuLbl paboyen 30HbI NPy ABYXbSAPYCHOW BbITAXKKE CTAHOBATCHA MEHEe MHTEHCUBHbBIMU
3aBUXpeHns oTpaboTaBwero Bo3gyxa. B Tex cnydasix, korga pacCTosiHMe Mexay
nepdopMpoBaHHbIMK  NPSIMOYTOfIbHBIMA  MPUTOYHBIMU  MOMNEPEYHBIMM  BO34YyXOBO4AMM
YMEHbLUAETCHA U OENCTBYET TOSbKO HWKHUI SPYC 0OLLLe0OMEHHON BbITSXKN, NPOMCXOOUT
paBHOMEpPHOE pacnpegeneHne NpUTOYHOro Bo3ayxa no Bcemy obbemy paboyen 30HbI U
ahhekTMBHaAA BbITSXKKa OTpaboTaBLLero Bo3ayxa 6e3 o6pasoBaHns 3aCTONHbIX Y4aCTKOB
B BEPXHEN YaCTU MOMELLEHNS.

B cnyyae npumeHeHusi BO3AyxopasdaTOYHbIX NepdOpUpPOBaHHbBIX  TymBoYek,
YyCTaHOBJEHHbIX B Ba UNKN Tpu psiga no anuHe nomewenns (pucyHok 1 6), Habntogaetca
paBHOMEpPHOe 3anoflHEHWE MPUTOYHbIM BO34YXOM pabo4yert 30Hbl C HebonblMMK
ckopoctamu. [pu  ogHOsipyCcHOM  OOLLEOOMEHHON BbITSXKKE 4epe3 MnepekpbiTue
0bpasytoTca 3acCTONHbIE y4aCTKM Bbllle paboyen 30Hbl, a MpU HanMyum OBYXbSPYCHOM
BbITSDKKM OCHOBHas Macca BO3[yxa OTcacbliBaeTCd BO34yXOBOOAMWU HWXKHEro psiga
BbITSKKM. Hebornbluasa Yacte oTpaboTaBLuero Bo3ayxa, NpopbiBalOLLAsCS BbILLE HUKHETO
psga BbITSKKW, yOandeTcda 4Yepe3 OTBEpPCTUA B MNepekpbiTun 6e3  obpasoBaHus
3aBUXPEHMUI U 3aCTOMHbIX Y4aCTKOB.

Ona nepdopupoBaHHbIX TyMOOYEK BbIMOSHEHbI M3MEPEHUs CKOPOCTM BO34yxa Ha
BbIXOOE M Ha HEKOTOPOM PacCTosHMM OT HuMX. 3amepbl MoKasanuM, 4YTOo ecnu
BO34yxopasgaTyMKky yCTaHOBMEHbI HEMOCPEACTBEHHO B paboyer 30He U paBHOMEPHO Mo
ee nnowagu (Hanpumep, B LWAxXMaTHOM MNOpsAke), TO [OCTUraeTcs paBHOMepHas
npoayBka pabouyen 30Hbl. PaKkTMYECKM OOCTUrHyTa He MpoAyBKa, a 3anvBKa C Mariou
CKOPOCTbKO 3TOM 30HbI NMPUTOYHBIM BO34yXOM. Marnble CKOpOCTM OBWXEHUS Bo3gyxa
UCKIOYalT 00ayB M nepeoxnaxaeHve paboTallwmx B MOMeLleHun nwogen. 3amepbl
NMoKasblBalOT, YTO pas3paboTaHHble KOHCTPYKLMM BO34yxopasgaTymkoB obecneuvBatoT
aKTMBHOE TralleHMe CKOpPOCTM Bo3dyxa Ha pacctosHum 0,5 M OT  CTEHKM
BO34yxopasgartyvka, a HaumHas ¢ pacctosiHua 1 M 1 Ha BbICOTE Hazg Mnosiom Toxke 1 M,
Temnepatypa M CKOPOCTb BO3dyxa npuobpeTaloT 3HA4YeHUs, CBOWCTBEHHblE BCEN
paboyenn 30He. Ha onpegeneHHOM pacCTOSHUM OT  BHELUHEM MOBEPXHOCTU
nepopmMpoBaHHOro BO3gyxopasgaTyMka BO34yLUHble CTPYM CRAMBAKTCA B OOHY
bonblyld cBOOOAHYyl CTpyt. PesynbTaTbl 3KCMEpPUMEHTanbHbIX UCCeaoBaHWU
NMPUCTEHHOrO LWKAHOro nepgopMpoBaHHOINO BO3AyXopasdaTynka MNpeacTaBreHbl Ha
rpadounke (pPUCYHOK 2).

AHanua  pes3ynbTaTOB  MPOBEAEHHbIX  WCCNegoBaHW — Mnokasan, 4To  4ng
00LLEeOOMEHHBIX CUCTEM BEHTUNALMM credyeT npusHaTb OOCTAaTOYHO 3PEKTMBHBIM
NPUMEHEHUNE KPYTIbIX Y NPAMOYrofibHbIX NePdOPUPOBAHHBIX MPUTOYHbBIX BO34YyXOBOAOB,
pacrnonoXeHHbIX BOOMb UMK MONepek NoMeLLEeHNs B npegenax paboyen 30Hbl, Npy 3TOM
BbITSDKKA pEeKoMeHgyeTca AByxbdApycHas. Hambonee nonHoe W paBHOMEPHOE
3anofiHeHMe MPUTOYHbIM BO34YXOM paboyver 30Hbl MPOUCXOAUT NpU MPUMEHEHUN
nepdopmnpoBaHHbIX TymMBOYEK, pPacrnonOXeHHbIX B ABa WM Tpu psga Mo nnowiagm
nomewleHuns. ObLeobmeHHas BbITSKKA AOIMKHA ObITb ABYXbSIPYCHOM, YTO obecneynBaeT
ahpekTMBHOE yaoaneHne oTpaboTaBLLero Bo3gyxa Bo BceM 06beMe NOMELLEHNS.
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PucyHok 2 — 3aTyxaHne CKOpOCTU nogaydn Bo3ayxa LwKadHbIM nepdopmrpoBaHHbIM
BO3ayxopacnpegenvrenem:
1) pacxop Bosgyxa L = 1200 Mo/ 2) pacxon Bo3sgyxa L= 900 MB/‘-I;3) pacxon
Bosayxa L =600 m*/y.
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SUMMARY

General exchangeable ventilation of industrial manufacturing enterprises is the objects
of this investigation.

The aim of the work is theoretical work and experimental investigation rational
arrangement of ventilation systems for decreasing of their energy volume.

To achieve this aim the different methods of air distribution and removal have been
investigate out. The ways of prevention saving of energy in the work of ventilating
systems have been found out.
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MPOTHO3UPOBAHUE NPOLLECCA BOAONOATOTOBKH
HA TEMAOJAEKTPOLLEHTPAAAX C NICNOAB3OBAHUEM
MOANSAEKTPOAUTOB
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Bogonogrotoska Ha TOL, BknoyaeT criegylolne ctagum: Koarynauumo, rnokynsaumio,
oTctamBaHve u dunbtpauuto. OcaxgeHne KoarynmpoBaHHbBIX B3BELUEHHbIX BELLECTB
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