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PA3PABOTKA HOBOW KOHCTPYKLIUU CENAPATOPA A4 NONYYHEHUA
YIrPYBJIEHHOM MNbIJIN

LUYBANOB C.W., o-p TexH. Hayk, MUXEEB I'."., kaHa. TexH. Hayk, MUXEEB IN.T", LLEUJKOBCKI/II?I lO.A., nHxeHepsbl

MpepcTaBneHbl pe3ynbTaTbl pac4eTHOro aHanu3a BIMsSIHWS TPAHUYHOIO pa3Mepa pasgeneHus cenaparto-
pa u WwapoBoON 3arpy3ku MenbHULbI HA AUCNEPCHbIA COCTaB YroflbHOW NbISIM U NPOU3BOAUTENBHOCTL NblNecH-
cTeMbl C WapoBon b6apabaHHoM mMenbHULEen. OnpeaeneHbl OCHOBHbIE XapaKTePUCTMKU, KOTOPbLIMU [OMKEH 06-
nagaTtb cenapartop AnNA NONy4YeHUs yrpyorieHHOW Nbinu, AAHO ONMUCaHWE KOHCTPYKUMM HOBOro cenapartopa u
cxemMa peKOHCTPYKLMN CEepUMINHOro cenaparopa, npMBeAeHbl pe3ynbTaTbl MoaepHu3auum BopkytuHckon TOL-2.

Krntoyesbie criosa: cenapatop, LapoBble 6apabaHHble MenbHULbI, AUCNEPCHbIN COCTaB, NPOU3BOAUTENBHOCTD
NblNecucTemsl.

A NEW SEPARATOR DESIGN DEVELOPMENT FOR GETTING HARDENED DUST

SHUVALOV S.1,, Ph.D., MIKHEEV G.G., Ph.D., MIKHEEV P.G., eng., TSESHKOVSKY Yu.A., eng.

The article deals with the calculated analysis results of influence of separator division boundary size and
mill ball load on coal dust dispersed content and dust-system with ball tumbling mill output. It enumerates the
basic characteristics of separator to get hardened dust. The article contains the description of a new separator
design and the modernization scheme of a serial separator. It has the results of Vorkutinskaya heat power plant
2 modernization.
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Ha BopkyTuHckon T3OL-2 npyMeHaTCca TEXHOMornm BaeT U3MEHEHWe rpaHNYHOro pasmepa B AManasoHe
HU3KOSMUCCUOHHOIO  BUXPEBOrO  CXWraHus  TOnnuea 100—-400 MKM, ganbHenWwun pocT rpaHuLbl oKasbl-
(BUP-TexHonorun), no3sonsioliMe OpraHn3oBaTb CXura- BaeT MeHbLUee BNUSIHNE Ha XapaKTepuUCTUku pabo-
HWe NbiNn co cpegHum pasmepoM Yactumy 100-300 MkMm. Tbl NblnecucTeMbl. Pe3ynbTaThl pacyeTa npeacras-

OpHako ycTaHoBneHHble Ha TOLU waposble Gapa- neHsl Ha puc. 1-3.

OaHHble MenbHUUbl TMna LW-10 ¢ ueHTpobexHbIMK cenapa-

Topamu Tuna TK3-BTU npegHasHayeHbl Ans nNoAaroToBKU Bo, M4

YronbHOW MbINW K pakerbHOMY CXUraHUK U He MOryT Bbl- % —
naBaTb 6onee KpynHyo Nbinb 6€3 AONOMHUTENbHBIX KOHCT- G=15T G107 . — 1
PYKTUBHbBIX U3MEHEHUI MEMbHULBI U cenapaTopa, a Takke 25 //
COOTBETCTBYIOLLETO M3MEHEHUs pexxuma paboTbl Mbinecu- G207 L —]

CTEMbI. ﬂepemsmeaneHme yrma npueoguT K HeobocHo-
BaHHbIM 3aTpaTtaM 3NEeKTPO3Heprmmn Ha cobCTBEHHbIE HYX-
Abl, NOBbILLEHHOMY M3HOCY MeJlbHUL, cenapaTopoB W Mbl-

20

nenpoBoAOB W, cregoBartesibHO, K AOMOSTHUTENbHbLIM 3a- 15
TpaTam Ha PEeMOHT U TexHu4eckoe obcrnyxnBaHue obopy- 5 p, MW
[OBaHu4. 10 ‘ ‘
[ns noucka BO3MOXHbIX NyTen moaepHusauum obo- 0 200 400 600 800 1000
pyooBaHus 1 Bbibopa onTMMarnbHOro pexuma paboTbl Mbl-
necuctembl Obina paspaboTaHa BblMUCIUTENBHAS NpPO-
rpamma, OCHOBaHHasi Ha MaTeMaTUYeCcKUX MOAENAX BeEH- Puc. 1. 3aBucumocTtb npon3BoauTESIbHOCTU NblfieCUCTEMbI C
TUNMpyemMon waposon GapabaHHon menbHUub! [1] 1 cena- LLI-10 ot rpaHn4HOrO pasfeneHus cenapatopa npu Kno= 1,5
patopa [2]. Romo%
MNpn aHanuae npoueccos hopMUpPOBaHUA gucrnepc- 60
HbIX COCTaBOB M MACCOMOTOKOB YrOflbHOM NbIIN B 35IEMEH- Gy=15T
Tax MbiflecucTeMbl B KayecTBe YynpaBnsalowWwmx akToposB %0
paccmaTpvBanucb OOCTYMHble B Mpouecce 3Kcnnyataumm 40 |
UNU Mano3aTpaTHOW PEKOHCTPYKUMM FPaHUYHbIA pasmep
pasgeneHus cenapatopa M CTeMeHb LIapoBOW 3arpysku 301
MEenbHULbI. 2
B pesynbTate pacuyeToB 6ObiNO BbISBMEHO, YTO NpuU
MakCMmarnibHO BO3MOXHOW BeHTUnAuum GapabaHa menb- 10
Huubl Q = 45000 M%/4 He3aBMUCMMO OT OucnepcHoro cocra- 0 8 rp, MKM
Ba MNbIIM MakCUMasbHbIA pacxod Yris yepes3 MenbHuUy 0 200 400 600 800 1000

coctaBnset 31,3-31,7 1/4. lNpeBblleHNe 3TOW BENUYMHBI
BeOET K PE3KOMY CHUKEHUIO MHTEHCUBHOCTU U3MENbYEHNS
N, COOTBETCTBEHHO, K BLICTPOMY POCTY akkyMynMpOBaHHO-
ro B 6apabaHe maTepuana, YTo B UTOre NPUBOAMUT K 3aBany
6apabaHa yrnem.

CyLLeCTBEHHOE BMNUsIHUE HA MakCUMasbHYK Npous-
BOAWTENBHOCTb MbINIECUCTEMBI U KPYMHOCTb MbINIM OKa3bl-

Puc. 2. 3aBncMMocCTb BENMYMHbLI octaTtka Ha cute 200 MKM B
rOTOBOW MNblIIM OT MPAHUYHOIO pasmepa cenapaTtopa npu Mak-

CYMasbHON NPON3BOAUTENBHOCTM MUTaHWA Npu Ko = 1,5

© MOYBIMO «MBaHOBCKMIA rocyAapCTBEHHBbI 9HepreTU4ecknii yHuBepcuTeT nmenn B.U. JleHnHa»



© «BecTHuk UT3Y» Bbin. 2 2006 .

Gy=20T

Puc. 3. 3aBucumocTb BennumnHbl octaTtka Ha cute 90 MKM B roTo-
BOW MbINM OT FPaHWYHOro pasmepa cenapartopa npu Makcumarb-

HOW Npou3BoanTenbHOCTU NuTanus npu Kno = 1,5

Ha ocHoBaHun aHanusa pexvma paboTbl CylecTt-
BYIOLLEN MbINECUCTEMbl W pesynbTatoB pacyeta Obinu
COPMYnMPOBaHbI  XapaKTEPUCTUKKN, KOTOPbIMW [OMKHa
obnapaTtb HOBasl KOHCTPYKLUMA cenaparopa:

1. Mpw nogaye mMenbHUYHOrO NpoaykTa ¢ Rsp = 15-30%
rPaHWYHbI pa3Mep pasfeneHns OOSKeH HaxoauTbcsi B
ananasoHe 200—-400 mkm, npu nogadve Gornee KpynHoro
npoayKTa rpaHvua pasgeneHvs MOXeT ObITb CHMKeHa.

2. Cenapatop JomkeH ObITb paccunTaH Ha BEHTUMSA-
umto nbinecuctemsl 45000 M.

3. PekoHcTpykumsa cenapatopa AoMmkHa ObiTb Mano-
3aTpaTHOM (MO BO3MOXHOCTM HeobXoAMMO WUCMOMb30BaTb
CYLLIECTBYIOLLYIO KOHCTPYKLMIO UNWN €€ SMIEMEHTbI).

3a ocHoBy HOBOro cenapatopa Obina B3siTa KOHCT-
pykumu cenapatopa Tuna TK3-BTW, nokasaHHasa Ha puc. 4.
Ha cteHpgoBon ycTaHoBke Obinn NpoBedeHbl UCCnefoBaHns
XapaKTepUCTVK pasgeneHns HeCKONMbKUX BapMaHToB Moae-
nen cenapatopoB, OKOHYaTeNbHO K peanu3aumn 6bina
NPUHATa KOHCTPYKLUMSA [3], npuBeaeHHast Ha puc. 5.

p

Puc. 4. Cxema cenapaTopa
nbinu Tuna TK3-BTU

Puc. 5. Cxema cenapartopa ans
nonyyeHns yrpybneHHom neinm

Mepexon oOT cyuwecTBytoLEero cenaparopa K HOBOW
KOHCTPYKLMMN OCYLLECTBASIETCA 3a CYET BbINOSIHEHUS Crie-
OyoLWwux onepauui:

e B cenapaTtope TK3-BTW ypmansetcsa BHyTpeHHWiA
KOHYC ¢ obeyalikon 1 Te4kon Bo3BpaTa;

e BbIpE3aETCA BEPXHASA KpbILLKa cenapartopa, C¢ Hee
cpesaloTcst nonatky U BbIXOOHOW naTpybok obpesaeTtcs
3anoanLL0 € BHYTPEHHEN NOBEPXHOCTBIO KPbILLKK;

e C HapyXHOro Kopryca cenapaTtopa yaansioTcsi
UMnMHOpUYeEcKas n koHu4eckas obevanku;

e KpbIlLKA C BEpXHEeW 4acTbl BbIXOAHOMO
natpybka onyckarTcsi B Hapy>XHbI KOopnyc cenapa-
TOpA;

e Ha BXOOHOM naTpybke ycTaHaBnMBaeTCH
nepexoaHbi ydactok ¢ & 800 mm Ha & 1100 mm;

e B BbIXOJHOW 4acTu yyacTka ycTaHaBnuBa-
€TCA 3aKpyynBaroLLMi annapar, COCTosLMA 3 obe-
YarKkn 1 3aKpy4MBaOLLUX NTONATOK.

B HOBOWM KOHCTpyKUMM cenapatopa CHbKe-
HWe QuamMeTpa NonaTtovyHoro annaparta v yMeHblue-
HWe yrna yCTaHOBKW FlONaToK CrnocoGCTBYKOT CHU-
XKEHMIO LEeHTPOOEeXHOW cunbl, OelcTBylOLEen Ha
yactuubl. OBpa3oBaHMe LUMPOKOW 30HbI pasperne-
HUS OT 3aKpyyuBaloLlero annapata A0 BepXHeW
KPbILLKM YCUNMBAET BNUSIHWE FPaBUTALMOHHOM CUTbl
n obecneunBaeT BbiNageHMe Hanbonee KpymnHbIX
4YacTuL, U3 MbINerasoBoro NoToka B COOPHBIN KOHYC
BO3BpaTta. VcknioyeHve MOBOPOTOB MbINErasoBoro
NoTOKa WM OpraHusaunsi NPSMOTOYHOIrO [OBWXKEHUS
NPUBOAAT K CHWDKEHWIO a3pOoaUHaMUYECKOro Comnpo-
TUBMNEHUSI cenapaTtopa W MOBbIWEHNIO 3pdEKTUB-
HOCTU pasfgeneHus.

CTteHpoBble McCnegoBaHWs MOAenn cenapa-
Topa nokasanwu, 4to Haunbonee npuemnemble xapak-
TEPUCTUKM cenapaTopa AOCTUrakTCs Npu yCTaHOB-
ke nonatok nog yrnom 20°. YBenuueHve 3akpyTku
NOTOKa BeAET K CHMKEHUIO 3pdeKTUBHOCTY pasae-
NeHus], rpaHnLbl pas3feneHus U Jonv Bbixoda roto-
BoM nbinu. C Opyron CTOPOHbI, YMEHbLUEHME yrna
MeHee YeM Ha 20° aBnseTca HelenecoobpasHbIM,
TaK Kak B 3TOM crydae npoucxoauT NpsiMOA Mpo-
CTpen 4YacTuy MeNbHUYHOrO MpogykTa B FOTOBYHO
nbinb 6e3 knaccudukaumm no pasmepam. oatomy
ANsi NPOMBILLUIIEHHOrO cenapaTopa Obin NPUHAT yron
ycTaHoBku nonatok 20°. BbicoTa 30HbI pa3feneHuns
(paccTosiHne OT 3akpyduBalowlero annapata Ao
BEPXHEN KPbILWKW cenapaTopa) Takke BNUsieT Ha
3P heKTMBHOCTb pa3feneHnst U AUCNEPCHbIA COCTaB
rotoBon neinn. Hambonblias acpdeKkTnBHOCTL pas-
aeneHvs gocturaeTtcst npu BbicoTe 30Hbl 100 MM,
YTO COOTBETCTBYET BbICOTE 30Hbl MPOMbILLIEHHOrO
cenapatopa. OTW KOHCTPYKTMBHbIE MNapameTpbl U
ObinNyM peanu3oBaHbl MPY MOAEPHM3ALMU MPOMbILLI-
neHHoro cenapartopa 3A BopkyTtuHckon TOL-2.

McnbiTaHsa nbinecucteMbl MOCIEe PEKOHCT-
PYKUMWM MoKasanu, 4YTO XapaKTepucTuku paboTbl
nblnecucTemMsl GrM3kN K OXMAaemblM: OOMst YacTuL
B rOTOBOM MbINN KpynHee 1 MM cocTaBuna MeHee
2,5%, 4TO Oomnyckanocb MO TEXHUYECKOMY 3a4aHuIo
Ha MoaepHu3aumio nelnecuctembl. OgHaAKO Hagex-
HOCTb paboThbl MbINECUCTEMbI C HOBBIM Cemnaparto-
poOM OKasarnacb HefonmyCTUMO HWU3KOW, TaK Kak B
MEeNbHUYHOM MpoAyKTe Ha Bbixode u3 OapabaHa
OKasblBanuchb LLEenku AnvHon o 5—6 cm, nonasLwiuve
B MEMbHULYY OT JOCOK U AePEBSIHHbIX CTOEK LUAXTHO-
ro KpenneHusi. OTK LWenku, nonagas B GyHkep nbl-
NN, 3aKNUHMBAIOT NTONACTHbIE NMUTATENM NbINW.

Ona npepoTepalleHna nonagaHus LWwenbl B
roTOBYI Mbib rpaHuUa pasgeneHus cenapartopa
Obina yMeHblLeHa, AN 4Yero BbICOTa 30HbI pasge-
neHusi cenapartopa 6bina ysenunyexa o 1100 mm, a
nonarku 6bInM ycTaHOBMEHbI Nog, yriiom 25°.

MpoBeaeHHbIE UCMbITAHWSA MOKa3anu, 4YTo pa-
6oTa nbinecucTtembl ctana cTabunbHONM, 3aKMUHK-
BaHWe nblnenutaTenen npekpatunock. AncnepcHbii
COCTaB MbINN XapakTepuayeTcsl MOMHbIMKU OocTaTka-
MU R1000= 0,8—1,7%, R200 = 25—32%, Rgo = 40-50%.
FopeHne dhakena crtano yCTOM4YMBBLIM, BblNageHUs
MbINN B HYDKHIOKO YacTb TOMKM He Habnoganock.
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3a cueT yrpy6neHus nbinu Npon3BoOAMTENLHOCTbL Mbl-
necucrtembl yBenuuunace ¢ 16 1/4 go 24,5 1/4, 4to NO3BO-
nuno obecneunTb MOMHYK Harpysky koTna npu paboTe
TONbKO OAHOWM MbINECUCTEMbI, OCTAaBMB B PE3EpPB BTOPYH
mMenbHuly. B 1,5 pasa cHusunucb ygenbHble 3atpatbl
3NEKTPO3HEPrMn Ha NblenpurotToBrneHne. BoiBog B peseps
BTOPOW MblNIECUCTEMbI MO3BOSINT COKPaTUTbL NPUCOCHI BO3-
ayxa B Tonky Ha Ao = 0,03, 4TO NPMBESIO K CHWXEHMIO MO-
Tepb Tenna ¢ yxoaswmmu razamm. C Opyro CTOpoHbI, yr-
pybneHune Mbiny NpUBENO K YBENUYEHUIO COAEPXKAHUS rO-
ptoynx B yHoce B cpefHeM ¢ 5,6% [0 6,7%.

B uenom pesynbTaTtbl MOAEPHM3AUUN MbINIECUCTEMBI
NbifM NPU3HaHbI NONOXUTENbHLIMU. DTOT BapUaHT PEKOH-
CTPYKUUM cenapaTopoB MbiiM MOXET OblTb peKoMeHAoBaH

ONsi NpaKkTUYeCKoro MCMoNb30BaHUsl Npu nepeBoae
KOTNOB Ha cxuranue nbinvn no BUP-texHonoruu.
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