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Ha o6aze nocmpoennoti 2D uucieHnmoti MoOenu 6blNOIHEH pacdem 8epmuKaibHO20
omcmotinuka. Moodenb 0cHo8bI6AEMCs HA YUCIEHHOM UHMEZPUPOBAHUU YPAGHEHUS. KOHBEKMUBHO-
ouggpyszuonnoco nepenoca npumecu U MOOenU NOMEHYUanrbHo2o mevenus. Ilpueooamcs
Pe3yIbmamsl 8bIYUCTUMENbHO20 IKCNEPUMEHMA.
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Beenenue

BeprukanbHble OTCTOMHHMKM UIIMPOKO HCIOJB3YIOTCSA B HACTOSIIEe BpeMs B CHUCTeMax
BOJIOOTBE/ICHUSI MaJbIX IPOMBIIUICHHBIX O0BEKTOB. B VYkpamHe s pacyera BepTHUKaIbHBIX
OTCTOMHMKOB TNPUMEHSIOTCA OanaHcoBble (Hydb — MepHble) Monenu [1] nmbGo ogHOMEpHBIE
KMHEMaTH4YecKHe MOJAENIM TpaHcropTa 3arpsnutens [2,3]. IlepeuncrnenHsle rpynmsl Mozeneil He
YUUTBHIBAIOT T€OMETPUYECKYIO (POpMY OTCTOMHMKA M THJIPOJUHAMHUKY TEUYEHHS B COOPYKEHUHU.
Lenbto nanHOM paboOTHI ABIAETCS pa3pabOTKa YUCIEHHOW MOJEIU MaccolepeHoca B BEPTUKAILHOM
OTCTOMHMKE, TO3BOJISIONIEH YUUTHIBATh NIPU MOJEIUPOBAHUM €0 FEOMETPUUECKYIO (OpMY.

MaremaTu4ecKkasi MOJIeJIb MPOIecca MacconepeHoca
Jlns  pacdera TpaHCIOpPTAa 3arps3HUTENS B BEPTUKAIBHOM OTCTOMHUKE WCIIOJIB3YETCS
OCpEJIHEHHOE 10 IIMPUHE COOPYKEHUsI ypaBHEHHUE MepeHoca npumec [6]:

dC ouC d(v—w)C
+—+

— oC=di dC 1
YRS T iv(ugradC), (1)

rae C — KOHIIEHTpalUUsl 3arpsi3HUTENS B CTOYHOM BOJIE;

U,V — KOMIIOHEHTBI BEKTOpa CKOPOCTH TCUCHUS;

U= (,ux, yy) — k03 durents! nuddysuu;

{ - Bpemsi; W — CKOPOCTb OCEJIaHusl 3arPsI3HUTEIIS,

O -.K03(pdUIMEHT, YUUTHIBAIOIINIA MPOIIECCHI arJIOMEpaIliy 1 T.1. B OTCTOMHUKE.

OTmeTuM, YTO MPHU MCIOJAb30BaHMM MojJenu (1) KOMIOHEHTbl BEKTOpa CKOPOCTH TEUYEHHUs
CTOYHBIX BOJI B OTCTOMHMKE JIOJIKHBI yI0BJIETBOPATh YPAaBHEHUIO HEPA3PBIBHOCTH.

B nocTpoeHHON 4MCIEHHOW MOZENM Ha TBEPIbIX HENPOHMLAEMBIX CTEHKAaX pealu3yercs
IPaHUYHOE YCIOBHE BHUJIA!

aC
—=0,
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I/ 1 — €JUHUYHBIA BEKTOP BHEIIHEW HOPMAJIA K TBEPIOH ITOBEPXHOCTH.

Ha ropu3oHTanbHBIX TpaHWIIAX B UYWUCIECHHON MOJEIN PEaTU3yeTCsi TPAHWYHOE YCIIOBHE
«TIOTJIONIEHUs 3arps3HuTens. Ha BXomHo# rpanuie (TpaHuila BXOJa MOTOKA CTOYHBIX BOJ B
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OTCTOMHMK) CTAaBUTCS yCIOBUE:

eparnuya E
rac CE - U3BCCTHOC 3HAUYCHUC KOHLICHTPAIIUN 3arpA3HUTCIIA.

Ha BbIxogHOl rpaHuie pacueTHOW 00JIacTH, B YMCIEHHOW MOJENN CTAaBUTCS «IMKIMYECKOE
(MsIrkoe) rpaHMYHOE YCIOBUE BHUJIA!

Cli+1,7)=C(,/),
rae i, j — HOMEp Pa3HOCTHOU SYEUKH.

B navansHbI MOMEHT BpeMeHU nosiaraetcss C = (0 B pacdeTHOU oOnactu. 3agada TpaHCIOPTa
3arpsi3HUTEINS] B OTCTOMHUKE PELIaeTCsl HA YCTAHOBIICHUE PEILICHMUS.

Jl1sg mpakTUYecKoro MCIoJib30BaHuss mojenu (1) TpaHcmopTa 3arpsi3HUTENS B BEPTHUKAIbHOM
OTCTOMHHMKE HEOOXOIMMO paccUUTaTh MOJIE CKOPOCTU MOTOKA BHYTPU COOpYKeHHs. [ perieHus
3TOW TUJIPOIMHAMHYECKON 3a/1aud MCTOIB3YETCS MOJIEIb TTOTCHIIMAIBHOTO TeUeHHs. B aToM ciyuae
MOJENMPYIOLIEe YpaBHEHHE UMeEET BUA [S]:

o’P 9°P

w ?

rae P - moTteHnuan CKOpoCTH.

Jli1s naHHOTO ypaBHEHHUS CTaBATCS CJIEAYIOIINE IPaHUYHbIE YCI0BU [S]:

. P
- Ha TBEP/bIX CTEHKaX OTCTOMHUKA, IEPErOPOIKaxX BHYTPU HETO: 5, =0,
n

I 1 - €AMHUYHBIA BEKTOP BHEIIHEN HOPMAJ K TBEPAOW I'PAHHUIIE;

. . oP
- Ha BXOJIHOM rpaHuiie (001acTh BTEKaHUsI CTOYHBIX BOJI B OTCTOMHHUK): 3 =V,

n
rac Vn - U3BCCTHOC 3HAUCHUEC CKOPOCTHU BTCKAHUS,;

-Ha BBIXOJIHOM TpaHMIle pacueTHOW oOjactu (00MacTh BBIXOJA OCBETIEHHBIX BOJ W3
oTcTOMHUKA) P = P* (x = const, y)+ const (ycnoue Jupuxiie)

Ecmu mone MoTeHIMalla CKOPOCTU OIMPEACIICHO, TO KOMIIOHCHTBI BCKTOpPAa CKOPOCTH ITIOTOKaA
CTOYHBIX BOJ B OTCTOMHHKE PACCUUTBIBAIOTCS 3aBUCUMOCTAMU [5]

_op P

u—g, ay

Meton pemieHus
Jlis 49MCIIEHHOr0 WHTErpUpOBAaHUS YpPAaBHEHHUS TPAHCIOpPTA 3arpsA3HUTENS] B OTCTOMHUKE
UCIOJb3YETCs MONePEMEHHO — TPEyroJibHas pa3HocTHast cxema [4]. UncneHHbl pacueT peanusyercs
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Ha IPSAMOYIOJbHON Pa3HOCTHOH ceTke. 3Hau€HHe KOHLEHTPALMM 3arpsi3HUTENS PACCUUTHIBAETCS B
LIEHTPaX Pa3HOCTHBIX SIYEEK.
Pa3HoCTHBIE COOTHOLIIEHUS TAHHOM CXEMBI B OIIEPaTOPHOM BH/JIE 3aIIMCHIBAIOTCS TaK [4]:

1
Ha MEPBOM IIare paciuervieHus: k = n +Z :
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ut.ng B MPUBCACHHBIX 0003HAYCHUSIX HOPpUHATO V=V —W.

[TosicHeHne Kk MaHHBIM Pa3HOCTHBIM OIlEpaTopaM IpejcTaBieHO B padote [4]. HeusBectHoe
3HAYEHUE KOHIIEHTpPALMU 3arps3HUTENs Ha KaKJOM IIare paclieryieHUsl ONpeiesseTcss Mo sIBHOU
(bopmysie «Oeryuero cuera.

Jlis 4McIeHHOro MHTETPUpPOBAHUS ypaBHEHUS (2) HCHOJB3YeTCS METOJ YCTaHOBJICHUS
pelieHus 1o BpeMeHu. [109ToMy, UNCIIEHHO UHTErPUPYETCsl yPAaBHEHUE 3BOJIOLMOHHOIO TUIIA

oP 9°P 0°P
CLCE N ©
ot ox° dy

371eCh ¢ - (PUKTUBHOE BPEMSI.

[Tpu ¢ — oo pemenue ypaBHeHus (3) OyneT CTPEMUTBCS K «yCTAHOBIICHUIO», T.€. K PELICHUIO
ypaBHeHuUs (2).

JIs 4nCIIeHHOr0 MHTETpUpPOBAaHUS ypaBHEHHs (3) UCIONBb3yeTCsl HEsBHAs CXeMa CyMMapHOM
anmpokcumaiuu [7]. B 3ToM ciydae pa3HOCTHBIC ypaBHEHHS Ha KaXIOM JIPOOHOM IIare MMEIOT BH/T:

OTmeTHM, YTO 3HAYCHHE MOTEHIMAIA CKOPOCTH F, ; B LEHTPE KaXKIOH Pa3HOCTHOM sYCHKH, Ha

Ka)KJIOM IIare pacuieruieHus], OCYIIECTBISIETCS 10 SIBHOH (hopmyIie — MeToy Oeryiero cuera [7].
B uucnenHoit Mojieii KOMIOHEHTHI BEKTOPa CKOPOCTH OIPEAETSIOTCA 10 (hopMyIaMm:

i,j _Pi—l,j
ui,./ = Ax 4
Vij — _bJ ; i,j-1
i Y

KoMIOHEHTBI BEKTOpa CKOPOCTH BOJHOM Cpeibl PACCUMTHIBAIOTCS HA T'PAHAX PA3HOCTHBIX
si9eeK (KOHTPOJBHBIX OOBEMOB), YTO TIO3BOJISIET MOCTPOUTH KOHCEPBATHBHYIO PAa3HOCTHYIO CXEMY
JUTSL ypaBHEHUS TpAHCTIOPTA 3arpsi3HUTENs. [Ipu peniennn 3BOTIONMOHHOTO yYpaBHeHUS (3) 3amaercs
T0JIe MIOTEHIIAIa CKOPOCTH IS «HAYaJIbHOT0» MOMEHTA (PMKTHBHOTO BPEMEHH.

Kpome paccMOTpeHHOro Meroja yCIOBHOHM amnmpoKCHMalMHM B pa3pabOTaHHOM KOJE TaKke
npuMeHnsetcs Mmetoa JInomana [7] my1st YMCIEeHHOTO MHTErpUpOBaHus ypaBHeHus (2). B aTom ciyuae
anMpOKCUMUPYIOIEe YPaBHEHUE UMEET BU/:
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Torma Heu3BECTHOE 3HAUYCHUE IIOTCHIIMAJIA B LHCHTPC pa3HOCTHOI>'I STYCUKH OIPCACIIAACTCH TaK:

P

i+l,j -

P P

i—l,j+ i

Ax® AY®

e A=|—+ iz
Ax® Ay

B pazpaboranHom koze pacuer no Metony Jlubmana pean3oBaH B OTJENbHOMN MOJIPOrpaMMe.

OCOOEHHOCTBIO MOJECIMPOBAHMSI MAacCONEPEHOCAa B BEPTHKAIBHBIX OTCTOWHHUKAX SIBISETCS
HE00XOIMMOCTb MPOBEACHUS YUCICHHOTO HHTETPUPOBAHUS YPABHEHUI MOJIENI B 00JIACTH CIIOKHOM
reomeTpuueckoir gopmbl. s popmupoBaHuS TeoMmeTpHuecKkoid (OpMBI OTCTOMHMKA Ha
MPSIMOYTOJIBHON Pa3HOCTHOM CETKE, C YYETOM BO3MOKHOCTH pa3MEIlEeHUsSI B HEM MEPEropooK U T.1I.,
MPUMEHSIETCS METOJT MapKupoBaHus [4]. DTO AaeT BO3MOXKHOCTH OBICTPO (hOPMHUPOBATH JTFOOYIO
reOMETPUUYECKYI0 (OpMYy OTCTOMHHUKA, 0€3 KaKhX MO0 HajJaraeMbix Ha HEE OrPaHHUYCHHM.

IIpakTuyeckas peajau3auus MoaeIn

Ha ocHoBe mocTpoeHHOW YHCICHHON Momenu cosfmaH koj «Settler- 2», peann3oBaHHBIA Ha
anroputMudeckom si3blke FORTRAN. OCHOBY aHHOIO KOJia COCTAaBJSIOT MOJANPOrpaMMBbl THIA
SUBROUTINE, xoopauHaluio pabdOThl MOANPOrpaMM OCYIIECTBIISIET OCHOBHAas Iporpamma
MAINPRG. BBoA UCXOIHBIX JAaHHBIX OCYILIECTBIISIETCSA C MOMOIIBIO (haiiia UCXOAHBIX JaHHBIX TUMA
«DATA».

Pa3paborannas uuciaeHHas MojeNb ObUla HCHONIB30BaHA JJIsi MOJCIMPOBAHMS Ipoliecca
MaccolepeHoca B MajoOM BEPTUKAJIbHOM OTCTOMHMKE, UMEIOIIEM MEPEroOpoAKy U B BEPTUKAILHOM
OTCTOMHHUKE, UMEIOIIEM Teperopoaky u Bomocius (puc. 1). Ha puc.l BepTukanbHas MjiacTHHa Ha
HIWJKHEN TpaHUILE OTCTOMHHUKA SBIAETCA BOAOCIMBOM. llens MonaenupoBaHuss — OLEHKa
3¢ (HEeKTUBHOCTU OYUCTKU CTOYHBIX BOJ B OTCTOMHUKAX pacCMaTpUBAEMOro THIIA.

DOCOOCOOCDODOOCOOOOOoODoO

DoCoOoCoOoCCoOoDoOCOoDGoOOCODDO

Puc.1. Cxema BepTHKaIBbHOTO OTCTOMHUKA C TUIACTUHON U BOJOCIHUBOM.

PacueT BBIONHEH MPH TAaKHX mapamerpax: kodddumment auddysun 0,7 m*/a; w=0,2 m/a; &
=0, nnuHa otcroiiHuka 2,7 M; rayOuna 3,9 M. KoHmeHTpauusi 3arps3HUTENs BO BXOJSIEM B
oTcTOMHUK moToke paBHa 100 ex. (B Oe3pasmepHOoM Buje). [[nmHA BEpTUKANTHHOW TUIACTHHBI Ha
BEpXHEHl rpanuiie orcroifiHuka paBHa 1,38 m. Tak kak, O4eHb 4acTo, Mojaya BOJbl B OTCTOMHUK
XapakTepusyeTcs: OOoJIbLIIOW HEpPaBHOMEPHOCTHIO, TO pPACCMATPHUBAIOTCS JBa BapuaHTa 3a/Jayu.
IlepBbIil BapHaHT - CKOPOCTh MOTOKA Ha BXOJE B OTCTOMHHUK 1,9 M/4 M BTOpOH BapuaHT - CKOPOCTh
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MOTOKA Ha BXOJIe B OTCTOMHUK 12 m/4. Kpome »Toro, nccneayercs: BIUsiHUE BBICOTHI BOJIOCIMBA Ha
3¢ dEeKTUBHOCTH Mpoliecca OYUCTKU. PaccmarpuBaeTcss Masblii BOJOCIHB €0 — BBICOTAa COCTABJISIET
1,38 M 1 BBICOKHH — 2,53M.

[Ipexxne 4em paccMOTpPETh pe3yJbTaThl BBIYMCIUTEIBHOTO SKCIEPUMEHTa, OTMETHM, 4YTO
3HAYEHUE KOHIIEHTPAIMM Ha PUCYHKaX MPEACTABIEHO B OE€3pa3MEPHOM BHUJE: Ka)XJ0€ YHCIO — 3TO
BEJIMYMHA KOHIIGHTpAIlMM B TPOIEHTaX OT BEIMYMHBI BXOJHOW KOHIeHTpanuu. [leyatr ymcen
OCylIeCTBIIsIeTCS 10 (popmary «yenoe uucio», T.e. APOOHAs YaCTh YMCIIA HE BBLAAECTCA Ha IMEYaTh.
DTO 3HAYWT, YTO €CIHM, HANpUMEpP, B KAKOH-TO TOYKE pacueTHOE 3HAYEHHE KOHIEHTpalUu
coctaBisieT «4,53 %» OT KOHIIEHTpallMd Ha BXOJE B OTCTOMHHMK, TO Ha Te4aTh OyJET BBIBEIICHO
yucino «4». JlaHHBI MOAXOA K TakOoMy BBIBOJY pe3yJbTaTOB Ha «medarb» A(PQPEKTUBEH MpH
MIPOBEJICHUU CEPHUIMHBIX PACUYETOB, KOTJA OCYIIECTBISIETCS «Iepedop» pa3IudHbIX BapHAHTOB C
Lenblo BbIOOpa HauOosiee ONTUMAJIbHOM KOHCTPYKIIMM COOpY)KEeHUsA. Takoe NpeacTaBiIeHUE
PEe3yJIbTAaTOB BHIYUCIUTEIIBHOIO SKCIIEPUMEHTA MO3BOJISIET ONEPATUBHO aHAM3UPOBATH MPOTHO3HYIO
MH(pOpPMaLIMI0O TI0 OLEHKE BEJIMYMHBbl KOHILIEHTpaluu B J000M  vactu orcrtoiiHuka. Criemyet
OTMETUTh, 4YTO MpPH HEOOXOAMMOCTH, MpOrpamMma pacyeTa OCYIIECTBISET BBIBOJ Ha TMeYaTh
Pe3yJIBTATOB 1O POPMATY «OeliCmEUmenbHOe YUCIo», T.€. C COXpaHEHHEeM JpOOHOI YacTH YuCIa.

Ha puc. 2-5 npencraBneHo pacrpeieieHre KOHIEHTPALMH 3arpsi3HUTENS BHYTPH OTCTOMHUKOB
pa3nuyHON KOH(PUrypauu. X0poIo BUIHO, YTO IIPU MaJON CKOPOCTH BXOJHOTO MMOTOKA IPOUCXOIUT
3¢ deKTUBHAS OYMCTKA BOABL. DTO BUIHO W3 PUC. 2, TA€ HA BHIXOJE M3 OTCTOMHUKA KOHIECHTpAIIHS
3arps3HUTEINIS COCTABIISIET MopsAaKa 3 % OT BXOJHOM KOHLIEHTPALUU. Y BEIMUEHHE CKOPOCTH BXOIHOTO
MOTOKA PUBOJUT K CHUXKEHHIO 3((PEKTUBHOCTH OYMCTKHU BOABI (puc. 3).

OtuetniuBo BUAHO (puc.2, 5), 4yro npu SPPEKTUBHONW OUYUCTKE BOJBI pPACIpECIICHUE
KOHIIEHTPALIMHU 3arpsS3HUTENSI BHYTPU OTCTOMHHUKA — HEPAaBHOMEPHOE.

Kax BHIHO M3 mpencTaBiIEHHBIX pPE3yJbTAaTOB, BEJIWYMHA KOHIIEHTPAMM Ha BBIXOAE U3
Ka)KJIOTO OTCTOMHMKA (YTO MPECTABISAET OCHOBHOW MHTEpEC MPHU pacyere, T.K. 3TO 3PPEKTUBHOCTD
OUYHUCTKHU) COCTaBUT:

- 1711 OTCTOMHHMKA C IIACTHHON IIPHU CKOPOCTH BXOHOTO moToka v =1,9 m/u, O =3 % (Bapuant
1);

- sl OTCTOMHHMKA C IUIACTUHOM HpPU CKOPOCTH BXOJHOro moToka V=12 m/u, I3=21 %
(BapmanT 2);

- JUIsl OTCTOMHUKA C IUIACTMHOM M MaJlblM BOAOCIMBOM (BbIcOTa Bojocausa 1,38 M; ckopocTh
BXOJHOTO MoToka V =12 m/a): O =18% (Bapuant 3);

- U1 OTCTOMHHKA C TIJIACTHHOM M BBICOKMM BOJIOCIMBOM (BBICOTA BOJOC/IMBA 2,53 M; CKOPOCTh
BXOJHOTO 1oToka vV =12 m/u): 3 =7% (Bapuanr 4).

Kax BUIHO W3 mpelCTaBICHHBIX JAHHBIX, OTCTOWHUK 3aJaHHBIX rabapuTOB UMEET BBICOKYIO
3¢ (}HEeKTUBHOCTh OYMCTKH BOJBI MPU MaJOW CKOPOCTH BXOJHOTO MOTOKA, T.€. MPU MaJOM Pacxoje
(BapmaHT 1). Dd(DHEKTHBHOCT, OYUCTKU BOJBI JUISI JAHHOTO OTCTOMHHMKA PE3KO IMajgacT MpHu
3HAYUTENILHOM YBEJIMYEHUHU pacxoia BOJAbI, MOCTYMAIOIIEH Ha coopykeHue (BapuaHT 2). [loBbicuTh
3¢ HEKTUBHOCTh OYUCTKU BOJBI HA COOPYKEHHUHU TPHU OOJBIIOM pacxojie MOXKHO «BBEIS» BHYTPb
OTCTOMHHKA «BOJOCIHBY - BEPTUKAIBHYIO TIIACTUHY, ONPEAeICHHON BBICOTHI (BapHaHThI 3 U 4).

Takum 00pazoMm, H3MEHSAS BHYTPEHHIOIO «TE€OMETPUIO» COOPY)KEHHS MOXKHO BIHUSATH Ha
cTenieHb 3(PGEKTUBHOCTH OUYMCTKUA BOJBI MpU OONBLINX, aBapUHHBIX pacxoaax. Takoil momxon
MOKET OKa3aThCsl OuYeHb I(PPEKTUBHBIM M SKOHOMHYHBIM TPH PEKOHCTPYKIMH JEHCTBYIOIINUX
OUHCTHBIX COOpYXeHH. BbIOOp MecTo pacmoioKeHus IUIACTUH, BOJOCIHMBOB, WX pPa3Mephl,
HanOoJiee ONTUMANbHBIE JUII KOHKPETHOTO COOPY>KEHHs, MOTYT OBITh OIpeNeleHbl Ha OCHOBE
pa3paboTaHHOW YUCIICHHOM MOJIEITH.

OTmerum, YTO AJs pacueTa OJHOTO BapHaHTa 3a/ayd MOTPeOOBaJOCh 5 C. KOMIBIOTEPHOIO
BpeMeHH. TakuM o0pa3om, JUIsl pelieHrss MHOTonapaMeTpUUYecKoil 3a1auu MaccolepeHoca B o0nactu
CIIO)KHOM TeoMeTpruecKkoil (opMbl TpeOyIOTCS HE3HAYMTEIbHbIE BPEMEHHBIE 3aTpaThl MpU
WCIIOIB30BaHUN Pa3pad0TaHHON YUCIICHHOW MOJICITH.
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Puc.2. PactipeiesieHre KOHLIEHTPALIMU 3arpsi3HUTENSE B BEPTUKAJIBHOM OTCTOMHUKE, CKOPOCTh
BXOJHOTO MOTOKa v=1,9 M/4.
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Puc. 3. PacnipenienieHre KOHIICHTPAIIUY 3aTPS3HUTENS B BEPTUKAILHOM OTCTOWHUKE, CKOPOCTh
BXOJIHOI'O MOTOKA V=12 M/4.

COODDODODOODDODODOCoDOODOooD

Puc. 4. Pactipenenenre KOHIEHTPALUK 3arpsI3HUTENS B BEPTUKAIBHOM OTCTOMHUKE C
IUTACTUHON U BOJOCIHMBOM (BBICOTa BojochuBa 1,38 M; CKOPOCTh BXOAHOTO MOTOKA V=12 Mm/4).
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Puc. 5. Pacnpenenenue KOHIIEHTpAUUU 3arPSI3HUTENS B BEPTUKAJIIBHOM OTCTOMHUKE C IUIACTUHON M
BOJIOCITMBOM (BBICOTA BOJOCIHBA 2,53 M; CKOPOCTh BXOJIHOTO MOTOKA V =12 M/4).

BriBoabl

B pabote npezacraBieHa HOBasl YUCICHHAS MOJIENb JUIsL pacdera Mpoliecca MaccolepeHoca B
KaHAJIM3aMOHHBIX BEPTUKAJIBHBIX OTCTOMHUKAX. Mozenp JaeT BO3MOXHOCTh PacCUUTHIBAThH IOJIE
CKOPOCTH B BEPTHKAJIBbHBIX OTCTOMHHMKAX 0O€3 OrpaHMYCHHMs Ha HUX reoMmerpuueckyro dopmy. Ha
OCHOBE TIOCTPOCHHOM YMCIICHHOW MO pa3paboTaH CHEIUATU3UPOBAHHBIN KO/, KOTOPBIA MOXKET
OBITh UCTHONB30BAaH KaK MHCTPYMEHT pEIIeHUS KOMIUIEKCa 3a7ad, BO3HUKAWOIIUX TpHU
MPOEKTUPOBAHUHU u PEKOHCTPYKIIMHU BEPTHUKAJIbHBIX OTCTONHUKOB. HanbHeitmee
COBEpIIICHCTBOBAHNE PACCMOTPEHHOM B paboTe MOl He0OX0IMMO MTPOBOANTH B HAIPABICHUU €€
aZjanTalnuy K MOJEIUPOBAHUIO TPEXMEPHOTO MPOLECCAa MACCONIEPEHOCA B OTCTOMHHUKAX.

J10 PO3PAXYHKY ITPOLIECY MACOIIEPEHOCY Y BEPTUKAJIBHOMY
BIICTIHHUKY

M.M. BinsieB, O. K. Haropua
e-mail: ek n@i.ua

Ha 6a3i pospobnenoi 2D wuucenvnoi mooeni BUKOHAHO PO3PAXYHOK —8EPMUKATIbHO2O
giocmitinuxy. Mooenv 6azyemvcs Ha YUCENbHOMY IHMe2PY8aHHI PIBHAHHS KOHBEKMUBHO-0UPDY3IlIHO20
nepeHocy oomiwku ma mooeni nomenyiino2o pyxy. Hasooamuvca pezynemamu obuuciosanvho2o
eKcnepumenmy.
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CALCULATION OF MASS TRANSFER PROSES IN THE VERTICAL
SEDIMENTATION TANK

N. N. Belyaev, H. K. Nagornaya
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The 2D numerical model was developed and used to simulate the pollutant transfer in the
vertical settler. The model is based on the numerical integration of the K-gradient transport model
and the model of the potential flow. The results of numerical experiment are presented.
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