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AHAJIN3 YCTOMYMBOCTU BUBPOKUITAILIETO CJIOS
JUCIIEPCHOI'O MATEPUAJIA

Texnonoeuu 8ubpPoOONHCUINCEHUS OUCNEPCHBIX CUCTMEMNO3B0IAI0OM CYUWECMBEHHO
uHmMeHcupuUyuposams npoyeccbl MenjioMacconepeHoca U y8eiudums mem Cambim
npoU3B00UMENbHOCIbACPE2AMOs8, 8 YACMHOCMU NPU HOJAVYEHUU MemalludecKux
NOPOWIKO8 U3 COOMEEMCmMEYIOWUX OKcuoos. Bapuanm nocmanoéku 3adayu
UCCNIe008aHUSL CMPYKIYDbL BUOPOOICUNCEHHBIX CUCTIEM PACCMAMPUBAETNCS HUMCE.
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VIBROFLUIDIZED BED DISPERSED MATERIAL STABILITY
ANALYSIS

Vibrofluidized technology of dispersed systems makes it possible to intensify
heat- and mass transfer processes. That resulted in unit capacity rising, for instance
with metal powder production from corresponding oxides. The way of statement of
the problem to investigate vibrofluidized system structure is observed.
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B BepTHkampHO KOJEOIIOIIEMCS CJIO€ CBHIMyYero MaTepuaja
HAOJFOJAIOTCSl  SIBJICHHS, AHAJIOTMYHBIC TIPOUCXOASIIMM B OOBIYHOM
KUIKOCTH: 00pa30oBaHNE MOBEPXHOCTHBIX CTPYKTYP, IMOXOKUX Ha BOJHBI
dapanes, ananorus 3¢dekra JlehineHppocTa 1 KOHBEKTUBHBIE TCUCHMS,
noj00HbIe sBJCHUIO Pajes—beHapa B 1OJOTpeBa€MOM CHHU3Y CJIO€
xuakoctr [1]. Jnsg ux omucaHMs, TakuM 00pa3oM, IPaBOMEPHO
OPUMCHCHHE  CHCTEMBl  ypaBHEHUW  THIAPOJAWMHAMHKH.  YpaBHCHHS
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HeNpephIBHOCTH M ypaBHeHUss HaBbe—CTokca. AHanu3 OOCTAaHOBKH B
IJIOCKOM CJIO€ JTUCIEPCHOTO MaTepuala, MOJBEPKEHHOTIO BO3JICHCTBUIO
BEPTHKAJILHO BHOPUPYIOIICH IJIOCKON MOBEPXHOCTH, Ipom3BecH B [2, 3]
Ha OCHOBE YMCJIEHHOTO pelIeHus 3TOM cucteMbl. Bkian cui mexdasHoro
B3aMMOJICUCTBUSI TI0J] BJIMSTHUEM BHUOpaIUid, OTIUYAIONIUX JUCTEPCHBIN
Marepuanl OT BSI3KOW OJHOPOJHOW KUJKOCTU WM YUYUTBHIBAIOLIUKA CHIIBI
TSKECTH, CUJIBI a3POJAMHAMHYECKOTO B3aUMOJICUCTBUS KUJKOCTHU (Taza) B
MEXYaCTUYHBIX MPOMEKYTKAX C OT/IEIbHBIMU TUCTIEPCHBIMHU YaCTUIIAMU B
CTOKCOBCKOM TMPHUOJMKEHUU BKJIOYAETCSI B cocTaB ypaBHeHHsT HaBbe—
Ctokca, 4To BIIOJHE JAOMYCTUMO B CIIy4ae CUJIHLHO pa30aBIECHHBIX CMECEH.
Mexny TteMm, d(dexTuBHbIE CBOWCTBA (IJIOTHOCTH, BSI3KOCTH)
JBIDKYILECUCS JTUCTIEPCHOM Cpebl, paccMaTpuBaeMoit Kak
MICEeBJOXKHUAKOCTb, B OCOOCHHOCTH TIOJBEPKCHHON BUOPALIMOHHBIM
BO3JICHCTBUSIM, CYIIECTBEHHO OTJIMYAIOTCS OT PACCUUTAHHBIX HAa OCHOBE
OPEACTABICHUSI O CMECH JIBYX CPEJl, 3aHUMAIOIIHNX CBOIO JIOJ0 00beMa.
Ecnu JTOTIOJTHUTEIBLHO MICEBI0XKUIKOCTh MOJBEpraeTcs
BUOpPAIIMOHHBIM  BO3JICUCTBUSIM  (BUOPOOXKIDKEHHAss  cpena),  TO
s peKkTuBHas TJIOTHOCTH PACCUUTHIBACTCA MO (opMyJie, YUUTHIBAIOIICH
4acTOThl BUOpanuu [4]
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CIUTOLIHOM CPpe[Ibl; oL — 00BEMHast 10JIsI AUCTIepCHOit dassl; A =p,/p.

Bpewms penakcanuu 4acTUIl B BUOPOKHUIISIIEM CJIO€ MOKHO OLIEHUTh
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JIist  cMecu  CIUIOMIHOM  CpeAabl W JUCHEPCHBIX  YacTUIl B
CTallMOHAPHOM COCTOSIHUM (B ClIy4ae CHJIBHO BSA3KOW «BMOPOKEHHOW
CIUTOITHOM (a3bl) COOTBETCTBYIOIIEE BhIpaxkeHHe I d)PeKTUBHOM
TUIOTHOCTHU CPEIbl UMEET BUJT

P =poat+p(l-a). 3)

OddexTuBHas BA3ZKOCTh BHOPOOKUKEHHOW JNUCIEPCHONM CpeJibl

3aBUCUT OT psaga (GakTopoB U ONpeaeseTcs B OCHOBHOMIIO

AKCIIEPUMEHTAJBHBIM JTaHHBIM. [[JIs1 MaJIOBA3KOW CIUIOIIHOM CpPEAbl Kak

cienyetr u3 [4] sddexruBHAsS BA3KOCTH MOXKET OBITH pacCUMTaHa II0
BBIPAKCHUIO
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Pacnipoctpanenue TUIOCKOM MIPOJIOJIbHOU BOJIHBI pu
BUOPOOKMKEHUM  JUCIEPCHOM  CMECH  OMNKCHIBAETCS  BOJIHOBBIM
ypaBHeHHEM [4]
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T€TEPOTEHHOMN CPEIbI.
CKOpoCTh pacnpoCTpaHEHHUS 3aTyXaloIUX KOJeOaHUN M0 BEPTUKAIIH
B BUOPOOXKIKCHHON JUCTIEPCHON CPe/ie ONUCHIBACTCS BhIpakeHHEeM [3, 4]

U =U,exp{i(ot—ky)}, (6)

(0Ch Y OpUEHTUPOBAHA BEPTUKAIBHO BBEPX OT IIOCKOCTH KOJEOIIOIIEHCS
OMOPHOM  MOBEPXHOCTH). ['paHUYHBICE  yCIOBUA K  YpPaBHEHUIO
pacrnpoCTpaHeHUsT KOJIEeOaHUM B TICEIOAKUIKOCTH clieyeT (opMyIUpOBaTh
aHayoruyaHo [2, 3].

Onucanue sBienus Jleiinenppocra mno a”amormu ¢ [5] wu
YVIOPSOYEHHBIX CTPYKTYp, aHAJIOroB sueek benapa—Pends, Bo3MoHO
BBEJICHHEM B CHCTEMY YpaBHEHHUS «TpaHyJsIpHOW» Temmepatypsl [1],
KOTOPYI0O MOXHO OINpEICIUTh KaK BEIMYMHY MPOMOPIHUOHATIBHYIO
KHMHETUYECKOM SHEPTrUuu 3JIeMEeHTa 00beMa MCEBI0KUIKOCTH B TOUKE

172



T=p 7" (7

Hcnonp3oBaHue B pacueTax TCIUIOPU3MYCCKUX  IapaMeTPOB
TICEBI0KHUIKOCTH B IIEJIOM, YIUTHIBAIONIUX BIMSHHE BUOpAIUi, TIO3BOJIUT,
UCIIONIB3YST METOJIBI, IIPEUIOKEHHBIC B [5, 6], moyuuTs Oosiee agekBaTHOE
onucanue psaaa 3pHeKTos.

Peanu3arus paccMaTpruBaeMoro Imojaxojia BO3MOKHA aHAJIOTHYHO [2,
3] TOJBKO YHCICHHO, C WCIOJb30BaHUEM, C OOJIBITUM OCHOBaHHUEM,
pacUETHBIX MMAKETOB, OMMCHIBAIONIUX TCUCHHE OJJHO(PA3HBIX CPE/I.
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