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AHNHOTAIIKUA

BBeaenne. AKTvVanbHBEIM ABISCTCA paspaboTka METOIA VIPABICHHA B3aHMOICHCTBHEM 3aKPYUCHHBIX TOTO-
KOB B BHUXPCBBIX [BUICYJIOBHUTCIMX 414 ODCCOCUCHU BHICOKOHR 3(pICKTHBHOCTH KX PabOTH B KOHKPCTHBIX
NPOH3BOICTBCHHBIX Venosrax. Hayunas 3ajada — vCTanoBICHHE PEKUMHBIX MAapaMeTPOB U ONMPEACICHHS HX
HHTCPBAJIOB /14 Pa3spadOTKH MCTOJA YHPABACHHH HA OCHOBC MCCICAOBAHMS IHIPOAMHAMHUKM B3AHMOACH-
CTBHSl BUXPCEBIX TIOTOKOB B [TPO3PAtHOH IHITHHAPHUCCKOH CONapalHoOHHOH KaMepe MbUICY TOBHTOM.
MaTtepnansl u metoabl. Mcnonbsosan naGopaTopHslii 0bpasell BHXPEBOTO MBINEYOBHTEN M SKCIEPHMEH-
TaNbHA# YCTAHOBKA, OCHALICHHAS KOHTPOIbHO-M3MCPHTCABHBIMH M PCTYIHPYIOUHMH npubOopamu. ['mapo-
AMHAMHYECKHE UCCIETOBAHUS TIPOBE/ISHBI 110 CTAHAPTHRIM METOIUKAM,

PesynbTathl IlodyueHE HOBBIE 3aBHCHMOCTH FMIPAaBIMUECKOrO CONPOTHBISHHS U 3((MEKTUBHOCTH VIaB-
THBAHHS METKOIMCIIC PCHBIX MATEPHANIOB B BUXPEEOM MBIIICY.IOBHTENE OT 0OMIErD 0OBEMHOTO Pacxoaa rasa,
KPaTHOCTH PACcX0J0B H KOHLCHTPALMH MBLTH. BriepBele VCTAHOBIEHO 00pa30BaHHE «BPALIAMIIETOCT KOMb-
La» AUCMCPCHOTO MATCPHANA B CCMAPALIMOHHOM KaMCpe, CTPYKTYPA, TOJLIHHA H BLICOTA (POPMUPOBAHHA KO-
TOPOTO 3ABHCHT OT M3IMEHEHHs KPATHOCTH PacXodoB B HHTepBate k = 0.35+0,5. OnpenencHel ONMTHMATbHBIE
HHTCPBA/Ibl H3MCHCHHS PCIKHMHBIX NAPAMCTPOB: THAPOAHHAMHYCCKHEA PCKkuM paboThl BHXPCBOTO MBLICYJIO-
BHTEJSI B HHTEPBATC KPATHOCTH pacxoAoB k = (,6=0.8; pemimM OCYIICCTBICHHUS TEMIO- H MacCOOOMEHHBIX
MPOLECCOB — B uHTepBane & = (3,35+0.5.

BeiBogel. PazpaboTan MeTon ynpaBneHHS B3aHMOJIeHCTBYIOMHEMU BHXPEBEIMU MOTOKAMH B anmaparax 114
OYMCTKH Fa30B OT MC.IKOIHUCICPCHDBIX YACTHL, NO3BONAIOMUI 00CCICUHTD BBICOKYIO d(B()CKTHBHOCTD Y.1aB-
STMBAHHS TIPH HEBBICOKOM THAPARITHUSCKOM COTIPOTHEISHHH,

KJIIOUEBBIE CNOBA: guxpecoli Ablieyi06umess, guXpeanie NOMOKH, SHOPOOUNIMUKA. MEAROOUCHePC-
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ABSTRACT

Introduction. Nowadays the development of a method for controlling the interaction of swirling flows in
vortex dust collectors to ensure their high efficiency in specitic production conditions is of utmost im-
portance. The scientific task is to establish operating parameters and determine their intervals for the devel-
opment of a control method based on the study of the hydrodynamics of vortex flows interaction in a trans-
parent cylindrical separation chamber ot a dust collector.

Materials and methods. A laboratory model of a vortex dust collector and an experimental unit equipped
with testing and controlling instruments were used. Hydrodynamic studies were carried out by standard
methods.

Results. New dependences of hydraulic resistance and collection efficiency on the total volumetric flow rate
of dust-free and dusty gas, flow rate, and concentration of fine particles of fodder dust were obtained. The
tormation of a «rotating ring» of dispersed material in the separation chamber was first established, the struc-
ture, thickness and heaght of its formation depending on the change in the flow rate k = 0,35+0,5. There were
determined the optimal intervals of change in operating parameters: hydrodynamic mode of operation of the
vortex dust collector is in the range of flow rate k = (0,6+0.8; the mode of heat and mass transter processes is
in the range of k =0,35+0,5.

Conclusions. A method for controlling interacting vortex flows in devices for cleaning gases from fine-
dispersed particles has been developed, thus making it possible to ensure high collection efficiency at a low
hydraulic resistance.

KEY WORDS: vortex dust collector: vortex flows: hvdrodynamics; fine-dispersed material: flow rate; con-
cemration; «rotating ring » of particulates: hivdraulic resistance; collection efficiency.
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BBEJAEHHE

MHOrue TEXHOJOTHUYECKHE NPOIECCHhl, OCYIECTRAAEMble Had TPOMBIIICHHBIX TPEANPHATHAX,
CONPOBOIKIAIOTCS BBIAEICHUEM IIBLTH, UTO NPHUBOIHT K MTOTEPE YacTH ChIPBS 1 [OTOBOH NPOAYKIINH,
YXYAIICHHID CAHMTAPHO-THTHEHHYECKOIO COCTOSHHA MPOM3BOACTBCHHBIX [OMELIEHHH, 3arpsasHe-
HUIO Okpy:karoweil cpenbl. TTO3TOMY Ha NPeANPUATHAX UCIOIL3YETCA PA3IMUYHOE MbLISYJIABIHBA-
HLee O60pyﬂOBaHI/Ie: I/IHeleHOHHbIe l'[le'leyHOBIf‘]TeJ'[H., LHHKJIOHbI, annapaTbl C BHXpeBb]Ml/I MOTOKAa-
MH, YCTPOHCTBA MOKPOM OUHCTKH, MEXAHUYECKUE H 3NCKTpUIecKue QuabTpsl [ 1-2].

[Tpu mondope U MPOEKTHPOBAHUH TIBLIEYJIaBTHBAKTIErO 00OPYAOBaHNA HEOOXOUMO VIHTHIBATH
OHCIICPCHBIH COCTAB NBUIH, IUIOTHOCTh YACTHL, UX a0pa3sHBHOCTb, TPeOYEMYIO CTEEHB OYHCTKH,
IPOU3BOJUTEIBHOCTD, CeOECTOMMOCTD, SKCILIVATALIHOHHYO Ha#eKHOCTR| 1-5].

B HacTOALWES BpeMH LL[HpOKOe pacnpOCTpaHeHHe l'lOJ'[y‘-lI/U'[Ir‘I BHXpeBble l_[l::l.J'lGYHOBIr‘lTe.J'lI/]_.J xapaK—
Tepli?;leLl.ll’leCH BBLICOKON 3(1)(1)CKTI/IBHOCT]:}O y.ﬂaBJ’IHBaHIflﬂ MeJ’[KO}ll/ICl—lepCHle HACTHL H CpaBH H-
TEIBHO HERBICOKOH 3HEPrOEMKOCTHI). BUXpeBbi¢ MBUTEYIOBHTENH ARIAKTCS aNnapaTaMi ¢ YIpaB-
nAeMoit THAPOAHHAMHKOH, YTO AefaeT HX MHOTO(QYHKIHOHANBHBIMH YCTPOHCTBAMU H PacIIHpsIET
o0nacTb npuMeHeHus | 1-5].

B KaykmoMm KOHKPETHOM MPOH3BOACTBE 3(P(EeKTHBHOCTE IKCIUTYaTaLK BHXPEBLIX AlapaToB OIpe-
aendaerca COOTHOLEHHEM paLlPlOHaﬂbelX pe'}KHMHle napamerpOB. Cﬂe,:[yeT OTMETHTD, YTO OCYLL[eCTB—
JICHHE T‘H,[lpOMexaHI/I'-ieCKI/IX., TEIO- U MaCCOOGMeHHbIX l_[p()LleCCOB7 peann:syemmx B MHOFO(I)YHKL[I/]O—
HAJIBbHBIX anmnapaTtax, NPEANonaracT pasiMuHble COOTHOUIEHHS PEKHMHO-KOHCTPYKTHBHBIX MApaMeET-
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pOB. 31O, B CBOWO Ouepelb, Tpedyer NeTalibHOIO H3y4deHust OCOOEHHOCTEH KaMIOro NpoTeKkaroLLero
TEXHOMOMMYECKOTO npoLecca U pa3padoTKH PEeKOMEHAALMIT AN UX peannsallid B MHOTO(YHKLIHO-
HABHBIX anmmapatax [6—13].

B uacTHOCTH, AJI OUUCTKH ra3oB OT NbUIM akTyajlbHA pa3padoTka METONOB YIIpaBICHHs B3aH-
MOIEHCTBHEM BHUXPEBbBIX [IOTOKOB B BUXPEBBIX NblIeynoBuTeNsX | 14-15].

Llenb mccnenoBanusi — u3yuyeHue rMAPOAMHAMHKH Jaboparoproro odpasua BHXPEBOro Iblie-
YJIOBUTENA ¢ BU3YAIM3aLMell NPOTEKAOUMX NPOLECCOB AN paspadOTKH MeToMa YNpaBleHHs B3a-
HMOAEHCTBUEM BUXPEBbIX MOTOKOB, 0O0ECMEYUBAIOLErO BBICOKYH) 3((EeKTUBHOCTL €ro padoThl B
KOHKPETHBIX [IPOU3BOACTBECHHBIX YCIOBHIX.

Hay4nana 3amava — yCTAHOBJICHHE PEKHMMHBIX NMAPAMETPOB H ONPEOCICHHE HX HHTEPBAIOB AL
pa3padoTKH METOona YIPABJIEHHs HA OCHOBE MCCJIEN0BAHNA MMAPOIMHAMUKY B3AHMOLEHCTBHA BHX-
PeBbLIX MOTOKOB B NPO3PaYyHOH UMIHHIPHYECKOH CenapaunoHHON KaMepe NblieyIoBHTes.

MATEPHAJIBL H METO/AbI

B paboTe mpoBEHCHEI 3KCICPHMEHTAIBHBIC THAPOAHHAMHYCCKHE HCCIenOoBaHHI. CKOPOCTE rasa
B MOABOMSIINX BO3OYXOBOAAX OMPCACIACTCS IO H3BECTHOH 3aBHCHMOCTH |2 ] HA OCHOBE HaHHBIX 1O
CKOPOCTHOMY HAIlopy, H3MEPEHHOMY ¢ NOMOLWBI0 MHKpomanoMeTpos MMH-240, noakniouennbx
k TpyOkam TTuro-Tlpanaras. [uopasanuecikoe conporusienue HaxoguTesa ¢ nomowsto guddepen-
HHANBHBIX MaHOMETPOR, MOAKMHYEHHBIX K TOUKaM oTOopa naBiaeHust. DPQPeKTURHOCTL YIaBIURA-
HUA MbUIEYJOBHTENSA PACCUMTHIBAETCA MO M3BECTHOI hopmyne [2] Ha OCHOBE M3MEPEHHOIO KOMUYe-
CTBa MCJIKOAHCIICPCHOTO MaTepHaia, MoJaBaeMoro B nepuepuiiHeIil 0 ICHTPaNbHEI BXOTHEIC Ma-
TPYOKH U YIOBICHHOTO B OYHKEpE ¢ moMoIusko Becos ITEMSC2020.

B pamkax ucenegosaHus rMIPOIHMHAMWKH ANTNAPAaTOB AJIA OUHCTKH Ma30B OT MEIKOINUCIEPCHBIX
yacThy cosgan saboparopHelii o0pazey BUXPEBONO MbUIEYJIOBHTENS C MPO3PAYHBIM LHIHHAPHYE-
CKMM KOPNYCOM ANA BU3YaJH3allMK NPOTEKAIOIMX NPOLECCOR B CEMAPaLMOHHON 30HEe NpH JIBHKe-
HUM 1 B3aUMOAEHCTRUY JIBYX 3aKPYUEHHBIX 3aNbUIEHHBIX NOTOKOB (puc. 1).

IIpo3pauHblil (CTCKJISHHBIN) LMMHHAPHYCSCKHUI KOPIYC BUXPCBOTC IMBUICYIOBHTENS BBHITOJHCH
BHYTPeHHHM nuameTpoM 0,14 M 1 BrIcOTOH cemapallioHHOR kameprl 0,55 M. Anmapar paccuuTaH
Ha 0OBLEMHBIH pacxon 3arnbuieHHoro raza 360 My PH CPeaHel TUIAHOBOH CKOPOCTH rasa B cerna-
pauMoHHOl Kamepe 6,5 m/c.

Jns aKCnepUMeHTaNbHBIX MCCAENORAHWIE MPUHAT MHTEpBAN 0DLIEro 0OBEMHOrO pacxoa rasa
)y =300+360 M3/1{, KPaTHOCTH pacxofoR (OTHOMIEHUE pacxofa rasa, nofaBaemMoro B nepudepuii-
HBIIT BXOmHOH matpyOok k odlieMy pacxony rasa) k=0-+1, KOHLCHTpaUUH METKOAUCIICPCHBIX Ha-
CTHI] (3aIBUICHHOCTE Ta3a) B TA30BLIX [IOTOKAX, MOAaBaeMBIX B nepudrepuiiHEIi U LEHTPAIbHEIH na-
TpyOKH z =7.5+37.5 /M. B kauecTBe OUCIIEPCHOTO MaTepHala UCIIOIb30BaHEl [IIICHUYHAA MYKa 1
KOMOMKOPMOBAs MbLib.

PE3Y/JIbTATDbI U UX OBCYKAEHHE

B pabote mccnenoraHo rHOpaBIMIecKOe compoTHBICHHE (AP) nadopatopHoro obpasua BUXpe-
BOTO MBUIEYJIOBHTENA C MPO3PAYHBIM LHIHHAPHYECKUM KOPIYCOM OT PEXKNUMHBIX NapaMeTPOB.

YCTaHoBIEHO, YTO NMPH MOCTOSHHBIX 3HAYEHHAX KPATHOCTH pacxounos (k) ¢ yeenndenuem oduie-
ro 00bEMHOrO pacxo/a rasa THAPABIHYECKOE CONPOTURIEHHE BUXPEBOIO MbIACYJIOBUTENS BO3pAC-
taeT. 1Ipy 3TOM MCHEE HHTEHCHBHEIH pocT AP Habmonaercs npu k=0.45.

Ha puc. 2 mpeacTapneHs! 3aBUCHMOCTH THAPABIHYCCKOTO COMPOTHBIEHUS BHXPCBOTO MBLICY.IO-
BUTENS C MPO3PAYHbIM LMIMHAPHUECKHM KOPIIYCOM OT KPaTHOCTH PACXOUOB [PH MOCTOSHHOM 00-
weM 0OBLEMHOM PacXone He3anbLIeHHOrO rasa (.
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| — BXOAHOH MaTpyvOOK C TAHTEHIIH-
ATbHBIM 3ABHXPUTCICM TICpUdcpHii-
HOTO MTOTOKA;

2 — Bx0aH0i naTpyOoK ¢ TAHICHUM-
ATTBHBIM 3aBHXPUTEIEM HEHTPATEHOTO
MOTOKA;

3 — npo3payHas CCnAPAMOHHAN Ka-
Mepa AT BH3YATH3AMAW TIPOTEKA0-
MIHX TPOUCCCOB,

4 — OyHKep YIOBNEHHBIX TaCcTHII;

5 — BrIxOmIHAY TpYOa

Puc. 1. JlaBopatopHsrlit 00pasel BUXpeBOTO MBLIEYTOBHTENS ¢ MTPO3PATHEIM UHIHHIPHIECKHM KOPTIVCOM

Fig. 1. Laboratory model of a vortex dust collector with a transparent cylindrical body
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Puc. 2. 3aBHCHMOCTH ruApaBIMUuCCKOro CONPOTHEICHHS BHXPCBOIQ MBLICY. 10BHTC I
€ TIPO3PATHEIM IHTHHAPWUECKHM KOPITYCOM OT KPATHOCTH PacX0I0B TMPH MOCTOAHHOM 00wWeM oiBeMHOM
Pacxoac Hesanbl1cHHOro rasa Oy

Fig. 2. Dependences of the hydraulic resistance of the vortex dust collector
with a transparent cylindrical body on the flow rates at constant total volumetric
flow rate of dust-free gas Qy
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YCTaHOBIEHO TMOBBILIEHHE TUIPABIMYECKOr0 COMPOTHUBIEHHS C YBeIHYEHHeM pacxoia rasa.
[Tpu NOCTOSIHHBIX OOIMX ODBEMHBIX PACXO/AX ra3a OMpeNeNeH WHTEPBAN KPATHOCTH PacXxol0B
k=0,3+0,65, xapakTepHU3yIOLIUICS HAUMEHBIIUM THAPABINUYECKUM COMpPOTUBICHHEM. Tak mpu
Q=300 M’/4 MHHHMATTEHOE ruapasiandeckoe conporusienue AP cocrasnsier 1200 [la, ¢ nosbiuie-
HiHeM oBLIero 0GbeMHOro pacxona rasa 10 Jy=330 M’/4 MUHHUMaIbHOE 3HauYeHHe AP cocTaBnser
1500 I1a, npu Q=360 M’/4 MEHUMAITBHOE ruppasiudeckoe conporusiieHne AP=2000 ITa.

HccnenosaHo BiIUsiHHE KOHLEHTPALMS MEKOIUCIIEPCHBIX YacTHLl (3aMbLIEHHOCTH rasa) B razo-
BOM [10TOKe B uHTepsane z =15+30 r/m’ Ha ruapaBiIvyecKkoe conpoTusieHue. B pesynbrare uccie-
JIOBAHMI YCTAHOBIIEHO, YTO MPH OAMHAKOBBLIX TMAPOAMHAMHYECKHX PEXHMax padoThl HATHYHE
MEJIKOTUCTIEPCHBIX YACTULL B TA30BOM MOTOKE MPHUBOIUT K POCTY THAPABIMYECKOrO COMPOTHRIEHHS
BUXPEBOrO MbLICYIOBUTENS 10 15 %.

M3meHeHHe KOHLIEHTPALIMH METKOIUCTIEPCHBIX YaCTHL BO BXOAALINX ra30BbIX MOTOKAX B MCCIE-
NOBAHHOM HHTEPBAJIE [PH MOCTOSHHLIX 00LIeM 00beMHOM Pacxo/ie 3arbUIeHHOrO ra3a U KPaTHOCTH
pacxonoB MPaKTHUECKH HE BIMsSeT HA IMAPABIMYECKOe COIpOTHBIEHHe nadopatopHoro odpasua
BHUXPEBOrO NblieyNoBuTeNs (puc. 3).

[Tpu 3KCNEPUMEHTANBHBIX MCCEAOBAHUSX H(PPEKTUBHOCTH YIABIUBAHUA MEIKOIMCIEPCHBIX
4aCTHII B TAOOPaTOpHOM 00pa3slie BUXPEBOrO MbLICYIOBUTENS MpoBeaeHa GpoTo- 1 BuaeoduKcarms
THAPOAHHAMUYECKOH OOCTAHOBKM B LIMUIMHIPUYECKON CenmapalHOHHON Kamepe MpH yJIaBIMBAHHU
MUWEeHUYHOH MyKH U KOMOMKOPMOBOII nbuti. MenKkoaucnepcHblii MaTepuan OJHOBPEMEHHO Moaa-
etrcs B nepuepHiiHbii U LEHTPAIbHbIH BXOAHbIE MaTPyOKH B COOTHOLUEHUH, OMpeesiseMOM KpaT-
HOCTBIO pacxonos. MccnenoBaHus MpoBEAeHbI MPH TPEX MOBTOPHOCTSIX OMbITOB,

C nomoukio GorockeMkn 3aUKCHPOBAHA CTPYKTYpa B3aMMOJEHCTBYIOIINHX Ta30AHCIIEPCHBIX
MOTOKOB B TabopaTopHOM 00pasiie BUXPEBOro MbIICYJIOBUTENS U BIEPBbIE YCTAHOBJICHO 00pa3oBa-
HHME «BpALIAOLIErocss KOMbL@» MAUCMEPCHOrO Marepuana B cemapalHOHHONH kamepe (puc. 4).
DJKCMepUMEHTA/IbHO YCTaHOBJIEHO, YTO CTPYKTYpa, BbICOTa (JOPMUPOBAHUS M BEIMYHHA «BpaLLatO-
LIerocsi KOJIbLAy AUCIePCHOr0 MaTepHala 3aBUCHT OT H3MEHEeHUsl KPATHOCTH PacXOl0B B HHTEpPBa-
ne k=0-+0,5.

AP Tla

4000

3000

2000 =

1000

0 0.2 0,4 0,6 0.8 2
| —z=15 /M ;2 —2z=22.5 t/m; 3 — z=30 o/m°

Puc. 3. 3aBHCHMOCTH THAPABIMMCCKOrO COMPOTUBICHHS BUXPEBOTO IMBLICYIOBUTE IS
C MPO3PAYHBIM LILTHHIPHICCKHM KOPITYCOM OT KPATHOCTH PACXOA0B MPH 0OLICM OOBCMHOM Pacxoac rasa
3
Q=360 M'/4 1 pa3THUYHBIX KOHLEHTPALHUAX MCIKOIUCICPCHBIX YACTHI

Fig. 3. Dependences of the hydraulic resistance of the vortex dust collector
with a transparent cylindrical body on the flow rates at a total volumetric gas flow rate
Qu =360 m’/h and various concentrations of fine particles
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a)—k=021:6)-k=047

Puc. 4. Busyaausauuns GopMHUPOBAHUS BUXPS H «BPALIAIOLICTOCS KOIbLA» JHCIICPCHOTO MaTepHATIA
u 3
B CCNApaLHOHHON KaMCPE BUXPCBOTO MMBIICYIOBUTCI MPH 00wmeM odbeMHOM pacxoac rasa (y=330 m'/u
3
¥ KOHLICHTPALMH MEIKOAMCIICPCHBIX YacTHLL =15 r/v

Fig. 4. Visualization of the formation of vortex and "rotating ring" of particulates in the separation
chamber of a vortex dust collector at a total volumetric gas flow rate O, = 330 m’/h and a concentration
of fine particles z = 15 g/m’

YCTaHOBIEHO, YTO MaTepuas, HAXOAALIMICA B CenapalMOHHON KaMepe BO «BpallaroIeMcs
KOJIBLIE», YAEP:KUBAETCA B HEM M MOCJIE MPEKPALLEHNUs MOAa4H AUCIIEPCHOrO MaTeprasia B anmnapar.
A npu yMeHbLIEHUH 00BEMHOr0 pacxo/ia rasa H, clieloBaTe/bHO, LeHTPOOEeIKHOI CHITbI, MaTepHal,
OPOAON:KAs BPALLATBECS, MEPEMELIAETCA BHU3 CEMapalHOHHON KaMepbl MO AeHCTBHEM CHIIbI TAKe-
CTH U MOCTyMaeT B OyHKEP YJIOBJIEHHOrO MaTepuana.

Tak, npu k=0, T.e. KOraa 3anbUIEHHBII ra30BbIi MOTOK MOAAETCS TOJBKO HEPE3 LEHTPAIBHbIN
BXO/IHOH MaTpyOOK, ero ABHMKEHHE MPOMCXOAUT MO CMHPANU CHU3Y BBEPX, COMPOBOXKAALIEECS
HAKOTUIEHHEM JIMCMEPCHOrO MaTepHasia B BEPXHEH 4acTH cenapaluoOHHON kameps! B obnactu mne-
pudepuiinoro noroka. YCTaHOBIEHO, YTO B BepXHeii 4aCTH cemapalMOHHON KamMepbl W3-3a OTCYT-
CTBUSL BCTPEUHOTO JBIKEHUs nepudepuiiHoro moToka cosmaercst 3acToiiHas o0nacTb, B KOTOPOi
HAKAIIMBAETCA AUCIEPCHbI MaTepua, BbIAENsEMblii M3 BPALIAMOIIErocs LUEHTPAIbHOrO MOTOKA
noj AeiicTBHeM LeHTpoOexkHOI cuibl. OCHOBHAs YacTh MaTepHala BHIHOCUTCS U3 arnapara Beie/-
cTBHe OJM3KOro HaxoskAeHHUst BbIXJIOMHOH TPyObl. Ilpu 3TOM 3 QeKkTHBHOCTL YIaBIMBAHUS TILIE-
HUYHOI MyKH B 1JaDopaTtopHOM 00pasiie BUXPEBOro neuieynosutens npu k=0 cocrapnsiet 15 %.

[Ipu k=0,28 nabmromaeTcst BpalIaTEIbHO-MOCTYMATENBLHOE BCTPEUHOE ABMIKEHHE M B3aUMOICH-
CTBHE IBYX 3albUICHHBIX BUXPEBbIX MOTOKOB. OnHako mpeoOnagaHue KOMMUYECTBA rasa B LEH-
TpaJbHOM MOTOKe obecnednBaeT (POPMHUPOBAHHUE «BPALUAIOLIErOCs KOJbLA», YAepPHKHUBAKOLIEro Ma-
Tepuall, B BEPXHeil 4acTH cenapauroHHoi kamepbl. D(P(eKTHBHOCTE YIaBIMBAHUS [LIEHUYHOH MY-
Ku B 1abopaTopHOM 00pasiie BUXPEBOro MbLIEYJOBUTENS cocTasnser 25,6 %.

C yBenmMUYeHHEM KpPaTHOCTH pacxomoB mo k=0,33 BBICOTA «BpAIIAKLIErOCA KOMbLA» H KOTHYE-
CTBO MaTepHala B HEM BO3PACTalOT M «BpallarOLIeecs: KOMbLIO» PacrnojiaraeTcss B CpeaHel 4acTu
cernapalHoHHOI kamepbl. D(PPeKTUBHOCTD yIaBIHUBAHUS MIEHUYHOI MykH B nabopaTopHoM 00-
pasLie BUXpeBOro nouieynosurens npu k=0,33 cocrasisier 36,5 %.

88



BectHuk MIYT1, 2020 Ne 2(29)

[Ipu panbHeiiliem yBelHYEHMU KPaTHOCTH pacxomoB 10 k=0,55 npeobnanaHue 3Hepruy LEH-
TpodexkHOTO noss nepudepuiiHOro NOToKa MPUBOAMT K BHIPAKEHHOMY HUCXOAIIEMY Mepemelie-
HUIO MOTOKA ra3oB3BECH MO CMUPAH, COMPOBOKAAIIEECs MOBbILIeHHEM 3P (EKTUBHOCTH YIaBIIH-
BaHMA.

VYeranosiieHo, uto npu oduem odbemHoMm pacxoze raza (Jo=330 M’/4 HaHGOMbLLAs s dexrus-
HOCTb YJIaBJIMBAHHS MIUIEHUYHOMH MyKH B BUXPEBOM MbUieyoBuTene #=85+94 % nocruraercs B WH-
Tepsane k=0,6+0,8.

Hccnenosaris 5QQeKTHBHOCTH yIaBNHBAHUS KOMOHKOPMOBOH Mbimi mpy z=15 r/M°nokasanu
HaubonbLIMe 3HaueHus B uHTepsane k=0,6-0,75 u npu k=0,65 #=89,47 % (puc. 5). [Ipu 3TOM «Bpa-
LIAFOLIEECs KOMBbLIO» He 00pa3yeTcs, a METKOAUCTIEPCHBIE YaCTULIbI ABHKYTCS CIIHpaneodpasHo.

C yBenmueHeM z 10 3Hauenns 22,5 r/m° HaunGonbiuas 3 deKTHBHOCTb yIABIHBAHNA KOMOHKOPMO-
BOH niblIH cooTBeTcTBYET HHTepBaty k=0,6-0,78 u npu k=0,65 nocruraer #=92.05 % (puc. 5).

Jlnst z=30 /M’ 3G PEKTHBHOCTL YIABIUBAHUS KOMOHUKOPMOBON MbUTH JOCTUTAET HAUOONBLIMX
3HaueHuii B untepsane k=0,6+0,8 u npu k=0,74 cocrasnser #=93.06 % (puc. 5).

OnpeneneHo, 4TO B BUXPEBOM ammapare MOJKHO TaK’Ke MPOBOAMTH TEMJIO- U MAacCOOOMEHHbIE
MPOLIECCEI MPU THAPOAMHAMHUYECKOM PEKHUME «BpPAalIaloIIerocs Koblia» AUCIEPCHOro MaTepuana,
4TO pacluupsier o0nacTb ero NpUMeHeHHs.

Jis u3ydeHHns BIMSHUS 3aMbUIEHHOCTH ra3a Ha MTHAPOJAMHAMMKY BHXPEBOIO IbLIEYIOBUTENS [10-
CTPOEHBI 3aBUCHMMOCTH 3(P(EKTHBHOCTH YJIABIMBAHUSA KOMOMKOPMOBOW MBI OT KOHLEHTPALWH
MEJTKOIMCTEPCHBIX YACTHIL MPH MOCTOSIHHBIX 3HAYEHHUAX KPATHOCTH pacxoaoB (puc. 6).

DKCMEPUMEHTAIBHO OMPEAEICHO, YTO MOBBILIEHUE KOHLEHTPALMHU (Z) METKOAMCIEPCHBIX YaCTHL
BO BXOMSIIMX NMepudepHitHOM U UEHTPANbHOM ra30BbIX MOTOKAx ¢ 7.5 mo 37,5 o/’ MPH MOCTOSHHBIX
o0LeM 00BbEMHOM Pacxo/ie 3arbUIEHHOrO ra3a u KpaTHocTH pacxonos (k=0,47; 0,62 u 0,65) npaxruue-
CKU He BiMsieT Ha 3(PdexTHBHOCTb yIIaBIUBAHHS MEJIKOANCHIEPCHbIX MaTepualioB B 1adopaTopHOM 00-
pasiLe BUXPEROro MbUIEYJIOBUTENA. B TO e BpeMsi yCTAHOBJIEHO, YTO MPH MOCTOSHHBIX 00LEM 00b-
€MHOM PAcXOo/ie 3aMbIEHHOrO ra3a u KpaTHocTsax pacxonoB k=0,21 u 0,33 ¢ yBenHYeHHEM KOHLEH-
TpaLUH MEIKOAHUCIePCHBIX YacTHl (z) ¢ 15 mo 37,5 r/m’ 3¢ GHEeKTUBHOCTD YIABIUBAHUS CHUKAETCS

(puc. 6).
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Puc. 5. 3asrucumocTr 3 eKTHBHOCTH VIIABIHBAHHS KOMOMKOPMOBOI MBIJTH B BUXPEBOM ITHLIICYTOBHTEIC
C MPO3PAHBIM LHIHHIPHICCKHM KOPITYCOM OT KPaTHOCTH PacXOJ0B MPH ODMIEM 0OBEMHOM PACXOIC rasza
Q=360 M™/4 1 pasTUUHBIX KOHUICHTPALMAX MEITKOIHCTICPCHBIX YACTHIL

Fig. 5. Dependences of the efficiency of collecting fodder dust in a vortex dust collector with a transparent
cylindrical body on the flow rate at a total gas volume tlow rate @, = 360 m’/h and various concentrations
of fine particles
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Puc. 6. 3aBicuvocT 3((CKTHBHOCTH VIABIHBAHHS KOMOMKOPMOBOH IMBLTH B BHXPCBOM MBLICYTOBHTCIC
C MPO3PAYHBIM LILTHHIPHUCCKUM KOPIMYCOM OT KOHLICHTPALHH MCIKOAHCTICPCHBIX HACTHIL MPU 001IeM
o6BeMHOM pacxoe raza (=360 M’/4 U pasTHUHBIX KPATHOCTAX PACXO10B

Fig. 6. Dependences of the efficiency ot collecting fodder dust in a vortex dust collector
with a transparent cylindrical body on the concentration of fine particles at a total volumetric gas
flow rate Q= 360 m’/h and various flow rates

OueBUAHBIM MPEUMYLLIECTBOM BUXPEBLIX MbLICYIOBUTENEH SBISETCS BO3MOKHOCTD YIIPABIEHUS
PMAPOAMHAMMKON B3aUMOJEHCTBUS 3aKPY4YEHHBIX MOTOKOB. DTO MO3BOJSET PACLIMPITH 00NACThb
MPUMEHEHHUS AMMapaToB JaHHOIO THMA U PACCMATPUBATH UX KaK MHOrO(YHKLUHOHAIbHbIE, T.€. MO~
SBJIAETCS BO3MOKHOCTE MX 3(EKTHBHOINO HCMOMB30BAHUSA LI PEANU3aLUH THAPOMEXaHHIECKHX,
TEMIO- U MACCOOOMEHHBIX MpoueccoB. OIHAKO s 3TOr0 HEOOXOAMMO OMPEAETUTh PALHOHABHbIE
PeKUMHO-KOHCTPYKTHBHbIE MapaMeTpbl UX paboThl.

PazpabortaH MeTon yrnpasieHust B3aUMO/CHCTBYFOLIMMH BUXPEBBIMU MOTOKAMH B arraparax s
OUUCTKH ra30B OT MEIKOAUCIEPCHBIX YaCTHL, OCHOBAHHBII HA PEryJIUPOBAHMH KPATHOCTU PACXO-
JIOB MyTeM YCTAHOBKH Ha MOJBO/SALIEM BO3AYXOBOJE BMECTE €ro pa3BeTBIIeHUs Ha reprdepuiiHbiii
M LIEHTPAJIbHBII MbIIEra30Bble MOTOKHU MOBOPOTHOMH 3aCIOHKH, MO3BOMSIOLIEH H3MEHATH pacrpene-
neHue o0mero 00bEMHOrO Pacxoa 3arblUIEHHOTO ra3a. JTO MO3BONAET YCTAHOBUTH TAaKOH THAPO-
OUHAMHYECKHUH pexUM B3aUMOAEHCTBUSI BUXPEBBIX [MOTOKOB, MPH KOTOPOM oDecrevyuBaeTcsi BbICO-
Kkast 3¢(eKTUBHOCTD YJIABJIUBAHUS MEJIKOAUCIEPCHBIX YaCTHLl MPH HAUMEHbIIEeM MHAPaBIHYECKOM
COMPOTUBJIEHUH.

Kpome Toro, naHHblii METOA YIpPaBJIEHHs MO3BOJIAET PACLIMPUTL 00JACTh MPUMEHEHHs BUXpPE-
BBIX anmnapaToB JAHHOTO THMA M PACCMATPHBATH MX Kak MHOTO(YHKLIMOHANBHbIE, T.€. MOABISETCS
BO3MOKHOCTb MX 3((EeKTHBHOrO MCMONB30BAHUSA I PeaTu3alii KaKk THIPOMEXaHHYECKHX, TaK U
TErIo- U MacCOOOMEHHbBIX [MPOLIECCOB.

YCTaHOBIEHO, YTO MPU U3MEHEHHH KPATHOCTU pacxoaoB B uHTepBajie k=0-+1 mpu moCTOSIHHOM
o0wem 00beMHOM pacxose rasa B cenapalHoOHHOIT kamepe JlabopaTopHOro oOpasia BHXPEBOro
nblIeyJOBHTENS obecrnieunBaercs GOPMHUPOBAHHE PA3IMYHON CTPYKTYPhI B3aUMOJCHCTBUS BHXpeE-
BbIX MOTOKOB. Tak, B uHTepBane k=0+0,5 peanusyercs ruApOAHHAMHYECKHIT PEKUM «BpallaroLe-
rocsi KONbLA», yAepKHBAKLIEro MenkoaucnepcHelii Matepuan. Hanbonee chopmuposarnHoe «Bpa-
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Lareecs Konblo» HadmoAaeTes B uHTepeane k=0,35+0,5. T'uapasanyeckoe CONpOTHBICHUE NPUH
9TOM MHHHMANBHO, a 3(p)eKTHBHOCTE YIaBNHBAHMIS — HeBEICOKasA. OIpenencH HHTEPBaI KPATHOCTH
pacxonos £=0,35+0,6, npu KOTOPOM I'HAPABIMYECKOE CONPOTUBNEHNE HaumeHbLuee [ 14-15].
BKCHepHMeHTaﬂbHO YCTaHOBJ'leHO yBeﬂnquue 3(1)(1)6KTI/IBHOCTH y.]'laBJTHBaHHH Menko,uncnepc—
HBIX YaCTHUI] KOMOMKOPMOBOI NbIMH B NAadOpaTOPHOM 00pasle BUXPEBOrO MbLICYNOBHTENS C J0-
CTIKeHUEM HauOonbmux 3HaueHuii npu &=0,6<0.8. ['uaparnuyeckoe COMPOTHRIEHUE B AaHHOM
HHTEPBAJIE KPATHOCTH PACXOI0OB YBCIMYHBACTCS HE3HAYUTEIIBHO.

JARKITHOYEHHE

Hccnenopana ruapoannamuxa jgadoparopuoro odpasua BUXPEBOro NblUIEYJIOBUTENS C BH3Yal-
3alMell MPOTEeKAK X MPOHeCCOB, Bneprble YCTAHORNEHO 00PA30BAHNE « BPAlAKIIETOCA KOMbLA»
JUCTIEPCHOTO MaTepHana B CenapalluoHHON kaMepe, CTPYKTYpa, TOJIHHA 1 BRICOTa (POPMHUPOBAHUS
KOTOPOr0 3aBUCHT OT H3MEHCHMs KPATHOCTH pacxonok B HHTeprane k=0,35+0.5. [loay4deHbl HOBBIC
3aBHCHMOCTH THAPABIHYCSCKOTO COMPOTHBICHHS H 3(P¢EeKTHBHOCTH YIaBIHBAHUS KOMOMKOPMOBOH
nouid B JadoparopHom o0pasue BUXPEBOro MbUIEYJI0BUTENS OT PeXUMHBIX napamerpos. Paspabo-
TaH METOAO ynpaBﬂeHuH B3aMMOﬂeﬁCTByK)LL[HMPI Blr‘lXpeBbIMld MOTOKaAMH B annapaTax AJ14 OUUCTKH
Td30R OT MEJKOMCTIEPCHBIX YacTHIL PEKOMEHMOBAH THAPOAHHAMUYECKUH peskuM padoThl BUXpe-
ROTO THITCYJORUTENS B HHTEPBANE KPaTHOCTH pacxofoe k=0.6+0,8, koTopwlli XapakTepusyeTcs
HauOombIei 3 PeKTUBHOCTHIO YIABIHBAHHA NPH HEBBICOKOM THAPABIHYCCKOM CONPOTUBICHHH.
HuTteppan kpatHocTH pacxomos k=0,35+0.5 pekoMCHIOBAH /I OCYLICCTBJICHHMS TEILIO- H Macco-
00MEeHHbIX NPOLIECCOB.
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