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Iposoosimcs sxcnepumenmanbhble UCCIe008AHUSL GIUSIHUL NPOYECca PeYyupKyIayuu 8030yxa 6 banac-
HOU Kamepe, 060pYO0BAHHOU 3A2PY30UHBIM JHCEN0O0M C NePHOPUPOBAHHON CMEHKOU, HA CHUNCEHUE KOTUYe-
cmea yoansaemo2o 6030yxa. IKCNepUMEHMATbHbIE 3AMePbl BETUYUHBL CKOPOCHU YOATAeM020 6030YXa NPOGO-
ounuce Ha pazpabomannom cmenoe. Mccnedosanocs enusnue nephopayuu, pacnoiodiceHHol 6 oonacmu us-
OBIMOUHO20 0ABIEHUS 3A2PY30UHO20 HCEN00A, HA KOIUYECHBO YOATAEMO20 6030YXA.
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Bgenenue.

Ha npeanpustusx, rae NpUCYTCTBYIOT Iepe-
TPY3KH WM BBITPY3KU CHIITyYero Mareprajia ¢ KOH-
Beliepa Ha KOHBEWEp IO 3aKPBITBIM KeIo0am, JUis
JIOKaJIN3alliy MECT MBUIEBBICICHHS NCTIOIB3YIOTCA
Pa3IMYHOrO poJia YKPBITHS C MECTHBIMH OTCOCAaMHU
[1-2]. B pesynbrare popmMupoBaHus HAMPaBICHHO-
ro BO3AYIIHOTO MOTOKa 3a CYeT JAMHAMHUYECKOTO
B3aMMOJICUCTBHUS YaCTHI] MAaJalolIero Marepuaia
BO3/IyXOM MOKET TIPOHCXO/INTh BEIOMBAHKE TIBUIH B
pabouyio 30HY MOMeEINIeHHs. JTOT mporecc GopMu-
POBaHMS BO3YIIHOTO TIOTOKA HAa3bIBAETCS MKEKITH-
el Bo3ayxa. 3a cueT NEeHCTBUSI DKEKIIUU B MOJIOCTH
ACIHUPAIMOHHOTO YKPBITHA 00pa3yroTcs 30HBI H3-
OBITOYHOI'O JABIICHUS, KOTOPBIE U CIIOCOOCTBYIOT
BBIOMBaHMIO 3aIlblJICHHOTO Bo3ayxa. st ycrpaHe-
HUSl BBIOMBAHMS IBITM MECTHBIH OTCOC CO3JIaeT B
MOJIOCTU YKPBITHS pa3psiKeHHe, KOTOpoe TOIHKHO
ObITH OOMbINIE WM PaBHBIM JIABJIICHHIO, CO3/1aBac-
MBIM 3KETHpPyEeMBIM TOTOKOM Bo3ayxa. C pocTom
00BEMOB TeperpykaeMoro MaTepuaia yBeITHYHBa-
I0TCSI U O0BEMBI IKEKTUPYEMOTO BO3/yXa, YTO B
CBOIO Ouepe/lb BeJleT K 3aTpaTaM Ha PadoTy BBITSIK-
HOT'0 000PY/IOBaHMUSL.

HayuHblii 1 NpaKTUYECKUHA MHTEPEC IPENCTaB-
JIieT pelleHne BOIpoca CBSI3aHHOE CO CHHYKEHHEM
KOJINYECTBA KEKTHUPYEMOTO BO3AyXa MHHHUMAalb-
HbIMH 3aTpatamu [3—11], yTo B cBOIO odepenp ciae-
naer ykpoiTHe Oonee SHeprodpdekTUBHBIM H KO-
HOMUYHBIM. [l pemieHus AaHHOH MPOOIEMBI
Mpeuiaraercs UCHOIb30BaTh KOHCTPYKIUIO YKPBI-
THA C BO3SMO)KHOCTBIO OpPraHM3allii 3aMKHYTOH pe-
LUPKYJISIIN BO3ayXa.

B Buay crnoxxHOCTH, a HHOTAA U HEBO3MOXKHO-
CTH TIPOBEJEHH IKCIIEPUMEHTA C pealbHbIMU Tepe-
Ipy3kaM{ CBIIy4ero MaTrepuaia, HCIOJIb30BAHHE
MMUTAIIMOHHOTO MOJIEIUPOBAHUS  MPEICTaBISIET
co0oii 3HaYMTEIbHBIA UHTEpec. Llenblo naHHOMH pa-
OOTBI SIBJISICTCS MCCICIOBAHUEC BIUSHHS Iepdopa-

WU 3arpy304HON TPYOBI ¢ OalimacHOW KaMepol Ha
KEKIUIO BO3TyXa.

Onucanue IKCIEPUMEHTAIBHON YCTAHOBKH

OKCnepuMeHTallbHasl yCTAHOBKA COCTOUT U3
HWKHEr0 Kopo0a, BEpXHEro Kopoba, 3arpy304HOM
Tpyosr P100 MM, IHIMHIPUYECKON OalnmacHOW Ka-
Mepbl ¥200 MM, OCEBOrO BEHTUJISITOPA, BHITSYKHOTO
natpyoka (puc. 1, 2). BHyrpu HmkHero xopoba
HAXOIUTCS BEpTHKAIbHAsI TMEperopojKa, pasJens-
IOIIfasl €ro MojiIocTh Ha MPUEMHYIO (IIpaBasi) U acIu-
pupyemyto (JieBasi) yacTu. 3arpy3odHasi Tpyoa co-
€IUHCHA C HUXKHUM K0p060M IMOCPECACTBOM ILIIHUIIb-
KH, KOTOpasi MPOXOJHT 4Yepe3 OOKOBYIO U pasJiens-
IOIIYI0 CTEHKM NPUEMHON 4YacTH, 3arpy30uHyIo
TpyOy W meperoponky Ha paccrosauu 0,02 M or
BEpXHEW KpBIIIKA HIDKHEr0 KopobOa. baimnachas
Kamepa Onupaercs Ha ATy IINWIbKY. B BepxHei
YacTH Yepe3 3arpy304Hyro TpyOy M OairnacHyro Ka-
Mepy MPOXONUT €Ile OJHA WINUIbKAa, KOTOpas He
JlaeT 3arpy304HOil TpyOe MajaTh U MPU 3TOM COOC-
HO YICp)KMBAeT 3arpy304HyI0 TpyOy M OalacHyro
Kamepy. BepxHuii kopoO MMEET OTBEpCTHE B BHUIC
OKPYXXHOCTH, KOTOPOE PaBHO IUaMETpy OainacHoi
kamepel. OH cTaBUTCSA Ha OalimacHylo KaMmepy, TeM
CaMbIM THPABIMYCCKH COCIUHSS BEPXHUN KOPOO C
HWOKHUM KopoOoM. Bepxumii kopoO wumeer He-
OorpIIoe OTBEpCTHE B OOKOBOW CTEHKE JUIs TI0ZCOCa
BO3/yXa, YTOOBI OOECICUHUTh CTaOMJIBHYIO padoTy
oceBoro BeHTWIATOpa. [IpH peanbHBIX YCIOBHUSX
Meperpy3ku KenaTellbHO UCKITIOYHTh TOCOCHl BO3-
JlyXxa B BEPXHEM YKPBITHUHU, T.K. OTO INPUBOIUT K
YBENTUYEHUIO OOBEMOB IKEKTUPYEMOTO BO3JyXa
[12—13]. B zarpy3ouHoii TpyOe Ha paccrosauu 0,15
M OT HM)XHETO KpasAd YCTaHOBJICH 0CEBOM BEHTHIIS-
TOp, KOTOPBIN OyJIeT MOAEITHPOBATH MPOIIECC IKEK-
MU BO3lyXa. Takoe pacmoioKeHHe BEHTUIIATOPA
MOAXONUT JUISl PEANIbHBIX YCIIOBUN NEPErPy3KU Chl-
My4yero MaTepuana, T.K. P Meperpyske 1o 3arpy-
304HOMY JKenoOy JaBlicHWE B €ro HUXKHEH YacTH
yYBEIU4MBAaETCs. B acnupupyeMoil 4acTH HHYKHErO
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KopoOa Ha ero KpBIIIKE YCTAHOBJICH BBITSDKHOMW TMa-
TpyOOK. Bce HEIUIOTHOCTH Ha COEIMHEHUSAX H TI0
MEPUMETPY  3aM30JIMPOBAHBI, YTOOBI YMEHBIIUTH
KOJINYECTBO BO3/1yXa YXOIAIIETO Yepe3 HUX.

0]

co

Puc. 1 Cxema 3KkcriepuMEeHTaNbHOM YCTaHOBKHU:

1 —BepxHHiA KOpoO, 2 — HWKHUIA KOpOO, 3 — 3arpy304Has
TpyOa, 4 — GaiiracHas kamepa, 5 — 0CEeBOI BEHTUIIATOP,
6 — IpueMHas 4acTh, 7 — aclupupyeMas 4acTb,

8 — BepTUKaJIbHASI IEPETOPOIKA, 9 — BBITSKHOM

narpyook

st Toro, 4To0ObBI onpenenuth 3h(GHEKTUBHOCTD
OT HaHeceHUs mepdopaui HaMH TPOBOIUIIOCH U3-
MEpEHHE CKOPOCTU BO3MyXa, yJallIeMOTO W3 HIK-
HEro Kopo0a uepe3 BBITsHKHOW maTpyOok. [Ipemmo-
JIaraercs, YTO €CIU CKOPOCTh YIAISIEMOro BO3IyXa
MPH HAHECEHWH OTBEPCTUH W YBEIWYEHUU UX KOJHU-
yecTBa OyJneT yMEHbIIAThCS, TO PAacXoj BO3AyXa,
YAaIseMOr0 M3 HIDKHEr0 KopoOa, Oyaer Takke
CHIKaThcs. Ha mpakTHKe 3TO TO3BONUT CHENaTh
CHUCTEMYy acmupaiuu Ooyiee 3HEProdPPEKTUBHOM,
T.K. KOJIMYECTBO YAAISIEMOr0 M3 YKPBITHS BO3AyXa
Ha TPSIMYIO CBSI3aHO C 3aTpaTaMu 3JIEKTPOIHEPTUU
HEOOXOAMMOM 1Jis1 PabOThl BBITSHKHOIO BEHTHJIATO-
pa. BeiOpaunblii nuamerp OadnacHON Kamephl, CO-
TJIACHO TIPOBEICHHBIM HcclieaoBanusM [14], mo ot-
HOIICHUIO K IUAMETPY 3arpy304HOH TPYOBI SIBIISIET-
CsA ONTHUMAJIbHBIM JUIS A ¢PEKTUBHOIO Oalmacupo-
BaHUSI.

JKcnepuMeHTAIbLHbIE MCCJIET0BAHUS U Me-
TOAMKA UCCIeJOBAHUS

Bhnauane mnpoBoawJICS HATYpHBIA 3KCIEpH-
MEHT, 4TOOBI TIOHSTh MMEET JIH CMBICI HCIOJNb30-
BaTh nepgopaiuio Boodbine. Ha 3arpy3ounyio tpyoy
B HIDKHEH JacTh (00J1aCTh M30BITOYHOIO TABJICHHS ),
HEMOCPEICTBEHHO IOCIIe HarHeTaTeNs, HAHOCHIIUCH
OTBEPCTHS JMAMETPOM 5 MM Ha OJMHAKOBOM JIpYT

OT Jpyra pacCTOSIHUU IO Bceil JiHE TPyObl B KO-
nudgectee 35 mr. (7 psgoB mo 5 mT.). B mepBom
cllydae BEpXHSSA M HYKHSS 4acTh OalacHOW Kame-
PBI IOJTHOCTBIO TIEpeKpHIBaIach, a BO BTOPOM — IIe-
PEKphIBAach JIHUIIb HYMOKHSS 4acTh OallacHON Ka-
Mephl. YcraHoBka (puc. 2a, 20) BKIOYagach, a 3a-
TeM TPOHM3BOJIMIIOCH 3aJIbIMJICHUE TIOJIOCTH Oalmac-
HOM KaMmepbl 4yepe3 OTBEPCTHE B HAPYKHOM CTEHKE
Oaifmaca. Hanecenue nepdopaliuu B 30HE pa3psike-
HUS TIPH JAHHOM YCJIIOBHH PabOTHl YCTaHOBKH (TIpH
MePEeKPhIBAaHNM OallacHOW KaMepbl) HE HMEET
CMBICTIA, T.K. B MOJIOCTA OAaWIacHOW KaMephl B 3TOM
cinydae OynmeT o0yiacTh pas3psDKEHUS W BO3IyX JIBH-
ratbcsi B Hell He OyJeT u3-3a OTCYTCTBHS TOPIIEBOTO
MepeTeKanusl.

Puc. 2 ®oto 3xcnepuMeHTanbHOM YCTaHOBKU

Jnis mepBoro ciydasi pe3ynibTaTbl ObUIH CIie-
QYIOIIHME: JIbIM BBIIYBAJICS U3 OTBEPCTUS B OKpPY-
JKaroIee MpoCTPaHCTBO KOMHATHI (puc.3). D10 ro-
BOPWJIO O TOM, YTO BO3JyX M3 OTBEPCTHH B 3arpy-
304HOM TpyOe mocTymaeT B OalimacHyl Kamepy,
3aroJHsIsl cCOOOH M30JIMPOBAHHOE MTPOCTPAHCTBO TEM
camMbIM YBENTU4YMBas JaBJICHWE B IMOJOCTH Oaifrac-
HOM KaMepBbl.

Bo BTOpOM citydae IbIM MOTHUMAJICS BBEPX U
€ro BBIyBaHHE B OKpYXKAlolllee MPOCTPAHCTBO HE
HaOmomanoch. Tak Kak B BEpXHEH yacTH Oaimnac-
HOW KaMepbl M BEpXHEM Kopobe paspsuKeHHe, TO
JIBIM, 2 BMECTE C HUM M BO3JyX JBUXKYTCS B 3Ty 00-
nacte (puc. 4). IloMuMo 3aIbIMIICHUS TTPOU3BOU-
JIUCh 3aMepbl CKOPOCTH BO3/IyXa B CEUEHUH BBITSIK-
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Horonarpyoka. 3aMepbl MPOBOIMINCH JJISI CIIydas (puc. 20).
MepEeKPhIBAHMS HUKHEH YacTu OalimacHO Kamepbl
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Puc. 2. Cxembl SKCIIEpUMEHTAIILHOM YCTAHOBKH: &) MPH MOJHOM NEPEKPhIBAaHUU OaiIlacCHOW KaMephl;
0) IpU YaCTHYHOM TepPEKPHIBAaHUU OaiIIacCHON KaMephl

Puc. 3. 3aapiMiieHre YCTAaHOBKH ITpY ITOJTHOM T€PEKPhIBAHUH OaiIacHON KaMephl

Puc. 4. 3agpiMiieHre YCTaHOBKH NPY ITEPEKPbIBAHUH OalIaCHOIM KaMephl B HIDKHEH 4acTH

87



Becmuux BI'TY um. B.I'. [llyxoea

2016, Ne7

3amepsl Jenanuch B CEUEHUH BBHITSHKHOTO OT-
BepcTus B 2-X Toukax A u B mpu momomu Tepmo-
anemomerpa Testo 425. 3mepenus B KaKIo0i TOU-
Ke MPOU3BOAMWIOCH 110 5 pa3 A TOUHOCTH HOIyde-
HUs AaHHbIX. [lomy4yeHHbIE 3HaYeHHS] CKOpOCTEd B

Touke A u B Touke B (1o 5 3HaueHuit)ycpenHsiInch

A B
Uycp n Uycp , a 3aTEM HaXOJUJIOCh CPCAHCEC 3HAYCHUC
A B
1) +0U

CKOPOCTH B CE4EHHMV = ————  JKcrepuMeHt

noBTopsiu 3 pasa. [locie aToro mo pesynbratam 3

9KCIIEPUMEHTOB CUUTAJIOCh CPEIHEE 3HAUCHUE CKO-
poctu B cedcHHev,,. TopieBbie MepereKaHus OT-

CYTCTBYIOT, T.¢. OalillacHasi Kamepa MepeKphITa.

JIst ompesesieHus] TOro HACKOJIBKO CHIDKAeT
00bEeM  KEKTUPYEMOro Bozayxa rnepdoparms
ONpeneuM KOJIMYECTBO BO3IyXa YAalIsIeMOro M3
VKPBITHSL TIPH OTCYTCTBUU Tepdopaiyu, 4To COOT-
BETCTBYET KJIACCHYECKON TEperpy3ke ChImy4ero
marepuana. [lomydeHHbIC pe3yibTaThl yKa3aHbl B
Tabmuie 1.

Tabauya 1
3HayeHHUsA CKOPOCTH U PACX0/1a BO3AyXa YAAJIIeMOro U3 YKPbITHS NMPH KJIACCUYECKOH meperpyske
3amep 1 3amep 2 3amep 3 CpenHee 3HaUeHUE Pacxon Bo3ayxa B
4 B 4 B 4 B CKOpPOCTH BO31IyXa B
Yyep Yyep Vi Yyep Yyep V2 Yyep yep V3 P x CCUCHUN &5
ceyeHuu Vv, , M/ c 3
4 M / y
1,07 | 1,08 | 1,078 | 1,042 | 1,06 | 1,051 | 0,992 | 1,014 | 1,003 1-1,1 28-31
3HaYeHHUs CKOPOCTEH BO3AyXa B BHITSHKHOM
CCUCHHUH TNPU HAIMYMK Nepdopalliy MOKa3aHO B
Tabnure 2.
Tabauya 2

3HavYeHHA CKOPOCTH U Pacxoia BO3AyXa yAAJISIeMOr0 U3 YKPBITUSI IPH OTCYTCTBHHU OalilmacHOM
KaMepbl 1 HATUYMH Nepdopanun

3amep 1 3amep 2 3amep 3 Cpennee 3Hauenue | Pacxon Bosmyxa B
A B A B A B CKOpPOCTH BO3ayXa B
Yyep | Lrop Vi Yyep Yyep V2 Yyep yep Vi P o CECHIH &yo »
CeueHuu V_ , M/ c 3
e M / y
0,828 | 0,872 | 0,85 0,84 | 0,876 | 0,858 | 0,856 | 0,872 | 0,864 0,85-0,86 24
OddexkruBHOCTD TIepdopaiuu § OyaeM Haxo- *Uccrnedosanust 6bINOAHEHbL NPU PUHAHCOBOU
vl _ye noooepaicke PooH (npoexm Neld-4]-
Tk 13 COOTHOMIGHHMsS & =| ——= -100%, rne  08005p_ogpu_m)
Ve
6 BUBJINOTPA®UYECKHUIN CITUCOK
V. — CpelHee 3HauCHHE CKOPOCTH B CEUCHHE MPHU

p
OTCYTCTBMH Tepdopanyy, v, — CpeaHee 3HaYeHHe

CKOPOCTH TpH Hanmu4yuu nepdopanuu. B manHOM
cllydae TMpH HaJHMYMH TaKOro KOIUYECTBa OTBEp-
CTHH pacxoj] yIalseMoro BO3IyXa CHIKACTCS I0-
ytu Ha 20 %.

BeiBoabl. Vcxons W3 pe3ynbTaToB 3KCIIEPH-
MEHTa TI0 HMCCIICJIOBAHMS MPOIlecca PEeUpPKYIISIHHI
BO3/yXxa B nep(oprupoBaHHOM Xkea00e ¢ OainacHom
KaMepoi MOXKHO C/eaTh CIEAYIOIINE 3aKII0YEeHNUS:
1) yBenmdeHue KOMUYECTBAa OTBEPCTUH MO JUIMHE
3arpy304HOi TPyObl B 00JIACTH M30BITOYHOI'O JaB-
JICHUs] TIPUBEACT K YMEHBIICHUS KOJIMYECTBa BO3-
JyXa TIOCTYNAoOIIero B YKPHITUE B CpEJHEM Ha
20%; 2) yBenu4yeHus pa3psKEHHs] B BEpXHEM KOPO-
0c TIO3BONUT YBETHYUTH KOJIUYECTBO PEIUPKYIIH-
pPYEMOro BO37yXa, OJHAKO, HEOOXOAMMO HaIWYHe
TepPMETH3UPYIOINX YIUIOTHEHHH Ha HETUIOTHOCTSIX
BEPXHEro Kopoba, 4ToObl CHU3UTH MOJICOC BO3IyXa
U3 TIOMEIICHUSI.
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Kryukov L.V., Uvarov V.A., Logachev L.N.

STUDY OF RECYCLING AIR PERFORATED TROUGH WITH BYPASS CHAMBER UNDER

OVERPRESSURE

Conducted experimental studies of the effect of air recirculation process in the bypass chamber, a loading
chute equipped with a perforated wall, to reduce the amount of exhaust air. Experimental measurements of
the value of the exhaust air speed were made on designed stand. The influence of the perforation located in
the loading chute over pressure, the number of exhaust air.

Key words: aspiration, handling of bulk materials, air ejection, suction cover, air recirculation, bypass
chamber, a perforated trough.
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