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Abstract. The mathematical modeling of the droplets transfer in the gas flow in the channel of the mass transfer
device with the mobile helices has been developed. To simplify the description of the process the key assumptions
with their justifications are presented; the applicability of the model of interaction of the gas with drops in the field of
velocities calculated by the two-dimensional Navier -Stokes equations in the variables of Helmholtz is presented as
well. Implementation of the finite-difference scheme for a system of normal one-dimensional differential equations
for dynamic functions provided for determination of their numerical values for the moments of the process and the
various sections of the vertical axis of the channel mass-transfer apparatus with nozzles. Value of the reduced density
of the second phase of the last section on the vertical axis and the last calculated points in time makes it possible to
find the main target-substance concentration at the outlet of the machine. The developed mathematical model
together with the Navier-Stokes equations to describe the velocity field in the technological device channel can also
be used for the calculation and optimization of the shape and size of other packing elements. Wherein the packing
shape factor will be considered by the initial and boundary conditions for dynamic functions
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Annotamust. [IpoBencHO MaTeMaTHUYECKOE MOJCTIMPOBAHUCE IPOIECCA MEPEHOCA KAIETh B ra30BOM IIOTOKE B
KaHale MAcCOOOMCHHBIX aNIapaTtoB C MOJBIKHBIMH CIUPANBHBIMH HACagKaMH. Il yIPOMICHWS OMHCAHMS IIPO-
Iecca MPHUBEACHBI OCHOBHBIC JOMYIICHMS C MX 00OCHOBAHMAMH, 4 TAKKE NMPHMEHUMOCTh MOJCIH B3aMMOICHCTBHS
ra3a ¢ KalUDIMH B IIOJIC CKOPOCTEH, PACCUMTAHHOM IO ABYMCPHBIM ypapHeHmsIM Hapbe-CTOKCa B NMEpeMEHHBIX
Ilensmromeia. Peanm3anmel KOHEUHO-PA3HOCTHOH CXEMBI A CHCTEMBI HOPMAJIbHBIX OJHOMEPHBIX Au((epeH-
[OUANBHBIX YPABHCHUH U1 THHAMHYCCKHUX (DYHKIMHA HAHICHBI WX YUCICHHBIC 3HAYCHHA 1 MOMCHTOB BPEMCHH
TIPOBEACHUS IPOLECCA M PA3IUYHBIX CCUCHHUH IO BEPTHKAJIBHOW OCH KaHAJa MAacCOOOMEHHOTO ammapara ¢ Hacasi-
KaMH. 3HAYCHHC MPHUBCACHHOW ILIOTHOCTH MO BTOPOH (hase A MOCICIHCTO CCUCHHSA MO BCPTHKATBHOH OCH H
TIOCJICTHETO PACUCTHOTO MOMEHTA BPEMCHH JAeT BO3MOKHOCTh HAHTH OCHOBHOE HEJICBOC 3HAYCHUE-KOHIICHTPALHIO
BEINCCTBA HA BBIXOJE anmapara. Pa3paboTaHHass MaTeMaTHIECKasi MOJIEIb COBMECTHO ¢ ypasHeHmsIMH Hasbe-CTokca
JUT1 OTHMCAHHWS TOJSI CKOPOCTEH B KaHAIEC TEXHOJOTHYCCKOTO aIapara MOXET OBITh HCHOJB30BAHA TAKKE LI
pacuera u onTHMH3anuH (POPMBI H PA3MEPOB APYTUX HACATOUHBIX 371¢MEeHTOB. [Ipu 3ToM (hakrop (hopMeI HacaATOK
OyzeT yuTCH HAYaIbHBIMHU M TPAHMYHBIMHE YCIOBHAMHE A1 JTHHAMHYCCKUX ()YHKIIHH.

B Hacrosmee Bpems co3naHO OONBINOE KONUYCSCTBO KOJOHHBIX ANMapaToB, HCIOIb3YEMBIX IS
MPOBSACHUS MPOLIECCOB adCOPOLIHH, ASCOPOLINH, PEKTH(DHUKALMH, SKCTPAKIIUH, TSIIOOOMEHA, UCIAPCHHUS
1 KOHACHCALIMH, & TAKXKE B KAYECTBE SKOIOTHUCCKOrO OOOPYIOBAHHS AN OYUCTKH Ta30BBIX BHIOPOCOB
MPOMBIIITICHHBIX peanpusaTaii. Cpeau HUX MOYKHO BBIACITUTD OTIACIBHBIH KIIAcC AlNapaToB ¢ PEryJIIpHOU
MOJBWKHOW HACaIKOW, KOTOPHIE B CBOCH paboTe HCHOMB3VIOT 3aKOHOMEPHOCTH BUXPEBOTO B3aHMO-
JCHCTBUSA MOTOKOB raza U KuAKOCTH [ 1, 2]. OHH 3HAYUTEIBHO MPEBOCXOIAT ITUPOKONIPUMEHICMBIC HBIHE
KOHCTPYKIHUH TEIIIOMACCOOOMEHHBIX U Fa3004YHCTHBIX ANMapaToB BCICACTBUC HEBBICOKOH SHEPTOCMKOCTH
P BBICOKOH 3(P(EKTUBHOCTH MPOBOIUMBIX MPOLIECCOB, T.€. 00NAJar0T HECOMHEHHBIM MPSHUMYIICCTBOM,
TAKUM KaK HHU3Kas KAHTATOCMKOCTh POU3BOACTBA.

B ammaparax ¢ peryasapHOH Hacagkod BO3MOMKHO CO3JaHHE KIACCHUCCKOW BHUXPEBOU CTPYKTYPHI
MOTOKOB, a TAKOKE BUXPEBOH CTPYKTYPH MOTOKOB, OCTIOXKHCHHOW BpAaICHHEM H BUOpalMeH HACATOYHBIX
3ICMEHTOB [3].

Ctporoe MaTeMaTHUECKOE MOICITHPOBAHUE BCETO MPOLECCA B3AUMOICHCTBHS raza W SKHAKOCTH B
anmnapare ¢ pas3IuYHBIMH BUOPHPVIOIIUMH HACAJOYHBIMH 3JICMCHTAMH, B HAIICM CIyYac, CIIUPATbHBIMHU,
HEBO3MOKHO BBHIY TOTO, YTO YVUYET BCEIO KOMILICKCA (U3HKO-XHMHUYCCKUX, JHHAMHUYCCKUX, TCOMETpPHU-
yeckux (akTOPOB NPUBOIAWT K HEOPCOAOIMMBIM MATCMATHUCCKHUM TPYAHOCTAM. B CB3M ¢ 3THM,
BBILICYKA3aHHBIH MPOLIECC PACCMATPHUBACTCS CO CICAYOIIUMHU JOMYIICHUAM:

1. PazMepe! kanens BO MHOTO pa3 GOMbIIC MOICKYISPHO-KHHETHICCKUX Pa3MEPOB.

2. PazMmeprl kamenp BO MHOTO pa3 MCHBLIC PACCTOSHUN B ammapate ¢ HACAOKAMH, Ha KOTOPBIX
MaKPOCKOITUYCCKUE MapaMeTpsl ABYX(a3HOW CpeIbl MCHAIOTCS CYIIECTBCHHO.

3. Cmece MOHOIWCHEPCHAA, KAIUTH B KKIOM JJICMCHTAPHOM MakpooOheME KOHTAKTHOW 3OHEI
anmapara ¢ HacaikaM{d HUMCIOT OJWHAKOBBIC PaJUVCHl, NPUYEM OOBECMHAS KOHLCHTPALHUS TUCICPCHOU
(hasel HE OUCHB BEIMKA, TAK YTO
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o, <<l. (1)
4. Dueprucit u apyrumu >hdekTamMu OPOYHOBCKOTO M BHYTPSHHETO JBMIKCHUS KarClb MOKHO

npeHeOpeyb.
5. OTCyTCTBYIOT MPOLIECCH APOOICHHS, KOArYIISILUU U 00Pa30BaHMs HOBBIX JUCIICPCHBIX YaCTHIL.







