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I'MAPOOJUHAMUKA NWHOKYJSTOPA CO CIIMPAJIBHBIM JIBUKEHHUEM IIOTOKA

Kniouesvie crosa: uHokyismop, cnupanvbhas 6Cmaska, 2u0OpoOUHAMUKA, OUPDYZUOHHAS MOOETb.

Hccnedosana eudpoOunHamuxa uHOKYIAMOPA €O CAUPATLHOU GCMABKOU U MEeMOPAHHbIM YCMPOUCMEOM 2a306020
numanus. KCHepUMEHMAaIbHO NoyYeHa oug@epenyuanvhas QyHKyus pacnpeoenenus gpemenu npebbleanusi NOMoKa
6 annapame. Bviseneno nanuuue 08yx oCHOBHLIX NOMOKO8 6001b CIMEHOK annapama.

Keywords: inoculator, spiral insert, hydrodynamics, diffusion model.

Hydrodynamics of inoculator with a spiral insert and membrane device for gas feeding was explored. Differential
distribution function of residence time of flow in the apparatus was experimentally obtained. Presence of two main

streams along walls of the apparatus was found.

C HCIbIO YBEJIUUCHUA HUHTCHCUBHOCTHU
MaccolepeHoca  KHCIopoJa TIpPH  HCIOJIb30BAHUM
MEMOpaHHOTO  YCTpOMCTBa  Ta30BOTO  ITUTaHUA
HEOOXOAMMO  NPEAENbHO  YBEIMYHUTh  YICIbHYIO
MTOBEPXHOCTh MeMOpaH " o0ecreynTh
HEPICHAUKYJSIPHOCTD IBIXKCHHS [TOTOKA, OMBIBAIOLIETO
TpyOUaThle MEMOpAaHBI, K HX TIOBEPXHOCTH.

OTUM YCIOBHSIM OTBedYaeT pa3paboTaHHAs

KOHCTPYKIIUS HMHOKYJISITOpa co CHMPATBHBIM
JBIDKCHUEM KHIKOCTH.

Wnoxkynsrop COCTOUT u3 KopIyca,
BCTPOEHHOI'0 TEINIOOOMEHHHKA TUIIAa «TpyOa B TpyOe»,
BUHTOBOH  NeppOpUPOBaHHON  BCTaBKH, yepes
OTBEPCTHS KOTOpOH MPOITYLIIEHBI TpyOuarsie
MeMOpaHbl. MeMOpaHbl  PacHONOXKEHbl 10  IISTH

KOHLICHTPUYECKUM OKpY>KHOCTsM. Hanmmume BcTaBkH
obecrieynuBaeT IOMOJHHUTEIBHYIO TPOYHOCTh MEMOpaH
3a CYET MX BHELIHErO «aPMHPOBAHHSD. DTO MO3BOJIACT
yBEeIMYUTH paboyee JaBlIeHHE M, TEM CaMbIM,
IOBIKYLIYI0 ~ CHJIy  MaccollepeHoca  KUCIOpoJa.
CxeMaTuieckoe M300paKeHUe anmaparta MpUBEIEeHO HA
puc. 1 [1].
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Puc. 1 - KoHCTpyKIMS MHOKYJISITOpPa

Amnmnapar (puc.l) ComepX HUT HUIMHAPHYECKUN
Kopmyc | ¢ nmHUImEM 2, CBEeMHYIO KpBIIIKY 3, Ha
KOTOpOH CMOHTHPOBAHBI ra30IpOHUIIACMBbIC
MOJTUMEpHBIE TpyOUaThie MeMOpaHbI 4, YCTaHOBIICHHEBIE
BIIONIb OCH Kopiryca. Kucrmopos mocTymaer B IOJIOCTH
WINHIPUYECKUX ~ MeMOpaH  4epe3  YCTPOKCTBO
razopacmnpeneneanss 5. CbeMHas Kpblllka 3 HWMEET
MOJIOCTh 6 Ui pueMa He MOTPeOJICHHOro KUCIopo/a,
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Ui cOpoca KOTOPOTO CIIYXKUT MTyHep 7. DTOT ke
LITYLEp UCHOIb3YETCs Ul MEePBOHAYAIBHOIO MPOAYBa
MoJocTH MeMOpaH Tiepesl 3allyCKOM HHOKYJISITOpA.
3aceB KyIbTypbl HpOM3BOAMTCA uepe3 wmTyuep 11.

lazoBoe mmWTaHWe mocTymaer dYepe3 mrTymep 9.
IIponynupyemblil  YIJIEKHCIBIA ra3 OTBOAMUTCS 4Yepe3
mrynep 10.  UYepes mrymep 8  orOupaercs
KyJIbTYpaJbHast KHUJKOCTh u BHEIITHUM

PEIUPKYISAIMOHHBIM HACOCOM BO3BpAIIAeTCs B ammapar
yepe3 mtytep 11. Bmome ocm kopmyca ammapara 1
yCcTaHOBJIieHa TpyOa TemIooOMeHHHKA 12, BHYTpHU
KOTOpOH pacrHoinoxeHa tpyba mnojBoxa raza 13,
COE/IMHEHHAsI C ra30paclpeeUTeNIbHBIM YCTPOHCTBOM
5. JIast mogauy ¥ OTBOJIA TEIIOHOCHUTEIIS UCTIONB3YIOTCS
mrynepsl 14 u 15 coorBercTBeHHO. CHapyXu TPYOBI

TEIJI000MEHHHKA pacronoxeHa BUHTOBAsI
mepoprupoBaHHas BCTaBKa 16, uepe3 OTBEpCTHS
KOTOpPOH  mpoxomsTt  TpyOuarteile MeMmOpaHel 4.

MemOpaHbl Kpemarcsi Ha IITylepax, 3aKpeluIeHHBIE B
KpBIIKE 3 W Ha KOPIIyce TIa30pacHpeieHTeIHHOTO
ycrporictBa 5. OTBepcTHsA B BHHTOBOM BCTaBKe 16 mis
o0JierdyeHus MOHTa)ka MeMOpaH IMPEBBILIAIOT JHAMETP
nocneanux Ha 0,1 — 0,2 mm. Kpomka BUHTOBOM BCTaBKU
repMEeTU3NPYeTCsl  YIJIOTHUTENbHBIM IIHYypoM 17.
OT100p MPOO KHUIKOCTH OCYIICCTBISICTCS Yepe3 IITYyIep
8. Jlns mojgaum THUTpaHTa HCHONB3YETCS HECKOIBKO
TYyLepoB 18 pacnonaoxKeHHBIX BIOJIb Kopmyca 1.

TexHUYecKrne XapaKTEPUCTUKU HHOKYISATOPA:
pabounit o0beM xummkocth — 4,8 I, yHenpHas
OBEPXHOCTh MeMOpaH - 125 M°/M’; MakcHMasbHOE
M30BITOYHOE JaBJIeHHE B TToJI0cTH MeMOpaH — 0,31 Mra;
00BEeM ra30BOi MoJocTH MeMOpaH — 230 MiT; BHCIIHHIA
IUaMeTp TpyOUaTIX MeMOpaH - 4 MM, TOJIIMHA CTCHKU
MeMOpaH — | MM, MeMOpaHbI — CUJIMKOHOBasI TpyOKa.

OpHako, THUAPOJAMHAMHKA TaKOro armapara
YCIIOXKHSETCSl IO CPaBHEHHUIO C allapaToM, B KOTOPOM
MEMOpaHBI PACIIOIOXKEHBI CBOOOIHBIM ITYYKOM BIIOJH
OCH KOpIyca, COBIAJAIOIIAM C  HalpaBICHUCM
JIBIKEHUS JKHIKOCTH [2, 3].

UccrenoBanne TUApOJMHAMUKA IOTOKAa B
JAHHOM amIapare OCYIIECTBICHO ITyTeM IIOJyYEHHUS
SKCIEPUMEHTAIBHBIX 3aBHCHMOCTEHl HM3MEHEHHS BO
BpPEMEHH MPOBOJUMOCTH cpelibl. ViMiynbcHast QyHKIHs
BO3MYIICHHS CMOJAEIHPOBAaHA ITyTEM HMITYJIBCHOTO
BBOJa B IIOTOK Jll/ICTl/IJ]ﬂPIpOBaHHOﬁ BOJbI pacTBOpa
xyopuctoro Hatpus. Cxema OOBS3KHM ammapara IMpH
peau3anuy IKCIIepUMEHTa PUBEIeHa Ha pUC.2.



BxomHol mOTOK B MccaemyeMelid anmapar P-1
BBOJIMIICS CHH3Y, TeMIepaTypa MOTOKa
crabummsupoBanack Ha ypoBHe 30+0,3 °C ¢ moMoIipo
yibTparepmocrara T-1, H30BITOUHOE JaBlieHHE B
TpyO4aTod  MeMOpaHe  KOHTPOJIHMPOBAIOCH IO
MaHoMeTpy PI u BapeupoBanocs B nuanasone 0 — 0,3
MITa. Kucnopon nocrynan n3 6amiona b-1.

P-1

Puc. 2 - Cxema 00BsI3KH anmapara

BoixogHOW cHUrHam TONyYeH ¢ TOMOIIbIO
KOHJYKTOMETpA, JaT4YUK KOTOPOro ObUI IOMEIIEH B
sueiiky Y-1. Tpaccep BBogmics B xonuuectse 0,375 r
NaCl, pacTBopeHHOM B 2,5 MJI BOZBI.

Kpusseie 6e3pa3mepHoit GbyHKIIH
pacmpeneneHus ~ BpeMeHM  NpeObIBaHMS  IOTOKA
MOJTyYeHbl TIPH H30BITOYHOM AABICHHHM KHCIOpPOZA B
mosoctd MemOpan — 0,29 MIla. B 3aBucumocTtn oT
33JaHHOTO YJEIBHOTO PacXoaa BXOAHOTO KHIKOCTHOTO
[I0TOKAa, M3MEHAEMOro B Auanasode or 1 xo 1,5 n/im.yac,
HaJajlo OTKIMKa (HE HYJEBOW BBIXOJHON CHTHAN
KOHAyKTOMeTpa) Habmoganock depe3 11 — 13 muHyT

mocie  BHeceHHMs Tpaccepa. IIpomo/DKUTENbHOCTD
BBIMBIBAaHMS Tpaccepa COCTaBsula 2 2,6 wdaca.
[TpuBeneHHass  MOTPEIIHOCTH  BOCIIPOM3BOIAMMOCTH

JKCIIEPUMEHTOB cocTaBisia 8 — 11 % u onpenensiiach
HECTa0MILHOCTBIO PACXOAa JKUAKOCTH, IOJIaBacMOi

HNEePUCTAIBTHYCCKMM  HacocoM.  [loaTomy — ObLIO
NPOBENICHO YCPEIHEHHE 10 5 3aMepaM.
Bun  OespasmepHoii  muddepeHnnanbHOM

(YHKIME pacrpeieieHns] BpeMEHH MPEOBIBAHHUsI TaCTHIT
MOTOKA B aIapaTe MOKa3aH Ha PUC. 3 U COOTBETCTBYET
muddysnonnoit mMomenu. Ilpu BBICOKHX CKOpOCTSX
nmoroka (kpuBas 1: 1,5 n/myac) HaOmromaeTcst 4€TKO

BBID@KEHHBIH M3ru0 Ha rpaduke OTKIMKA. OTO
CBUJIETEIIBCTBYET O TOM, 4YTO CYIIECTBYIOT JBa
B3aUMO/ICHCTBYIOLINX MIOTOKa, OIMCHIBAEMBIX

mddy3noHHON MOAENbI0, — BOJIb BHEIIHEH CTEHKH
anrapara u BIIOJIb CTEHKHU BCTPOEHHOTO
TeIUI000MEeHHMKA. [IpH CHIDKEHHHM CKOPOCTH IPOTOKA
(xpuBas 2: 1,0 n/nm.9ac) moydeHHas 3aBUCHMOCTD BCE B
Oorpmieil cTemeHW MPHONMKACTCS K KIAacCHYECKOMH

nuddepeHImanbHOM byHKIMN pacnpeneneHus
oJiHOIIapaMeTpryecKoi Anpdy3nOHHON MOJIEIH.
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Puc. 3 - JuddepenunanbHbie  GyHKUMU
pacnpesiejieHusi BpeMeH MNpe0bIBaHUS TMOTOKAa B
anmnapare

OTO CBHJIETENBCTBYET O HamMuuu aAndpdy3nu
MEXIy  NapauleNbHBIMH  CTPYSIMH  JKHAKOCTH,
MIpOSIBIISIIOILCHCS TeM B OoJblield Mepe, yeM OoJblie
cpenHee BpeMs INpeObIBaHHMSA NOTOKa B aImmapare.
YuuTeIBasg XapakTep MONydeHHOH nuddepeHIraIbHoi
(bYHKLIMH pacripe/iesieHus] BpeMeHH NpeObIBaHus IOTOKA
B MHOKYJIITOpE, B KadecTBe I'MAPOJMHAMUKH IIOTOKA
ISl WCCIIEIOBAaHHOTO  almapaTa  MOXeT  OBITh
IpeUIOKEeHa  MOJENb  CTPYHHOrO  TeYeHHs  C
JIOTIOJTHUTEJIBHBIM TIEPEHOCOM BELIECTBA B PaJMaIbHOM
HarpaBJIeHHH.

BbiBOoAbI

1. TlpoxoxIeHne NOTOKa dYepe3 My4OK TpyOdaThIX
MeMOpaH MPUBOJUT K Pa3lelICHUI0 €0 Ha OTHAENIbHbBIE
CTPYH, HBIDKYIUMECS 10 TPAeKTOPUSAM pPa3IuYHOM
JUTMHBI BIIOJIb BHYTPEHHHUX [TOBEPXHOCTEH anmapara.

2. Bxmam monexymsapHoi muddysuun m coOCTBEHHO
nepeMelrBanus B (OPMHUPOBAaHHE paCIpENSIICHUS
YacTHUI OTOKA 110 BpeMeHaM NPeObIBaHUS IPAKTHYECKH
CPaBHHUM IIPH YIENbHBIX CKOPOCTAX MPOoTOoKa MeHee 0,5
n/n.4ac.
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