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HA TEMA

I,I3CJIEABAHE II MOAEJIIIPAHE HA XI4IPOAI4HAMI,IKATA B KOJIOHKT CbC
CbBPEMEHHI,I BIICOKOEOEKTIIBHII HEHAPENEHII IIbJIHE}IOI

lr
ea npn4o6uBaHe Ha o6pasonarenHara [r HafrHa creneH,,4oKTop" rro c[equaJrHocr

,,flpoqecu u ar'aparur B xr,rMr,rqHara u 6noxnnar{qHara npoM}rmneuocr"

n upoQecnoHaJrHo HanpaBJreHue 4.2. Xr,rrran.recrlr HayKlr

flpe4craaeuuar .{uceprall}roHeH TpyA e Harrlrcarr sa 164 crp. r{ cbAbpxca 12 crp. rluTr,rpaHr.r

nl,ITeparypHl-r LI3ToqHnqn (ne HoMepupaHr,r). AnropeQepamr cborBercrBa Ha clAbpxaHnero
na .{vrceprarlr{rra.

,{ucepraqnflTa e [ocBereHa ua upo6neMr,rre Ha xr.rApoA]rHaMuKara B KonoHrr c rrbnHex H

neftsoto BJTIIIHLIe Bbpxy cKopocrra Ha a6cop6qra.ara, Kolrro ca 6unu [peAMer Ha
MHorofoAr.rrrrHrr r43cJreABanus ua npo(f. H. Kores r{ qglo,Br,rre cbrpyAHr,rqu.

flpo6nenrnre Ha [poMl,ilIneuara a6cop6qnrra B KoJroH]r c [bJrHe)K ca cBbp3aH]r c
OnTI,IMaJIHOTO rIpOeKTHparIe Ha HoBr,r KoJroHlr kr orrTr.rMaJrHoTo yrrpaBneHr{e Ha
a6cop6quoHnuTe [poqecu B Trx. I,I o 4nara cnyrair ce HaJrara cb3AaBaHero Ha MeroAra r{

anropLITMI,I 3a MoAeJII{paHe I,I cr{MyJrr,rprme Ha cKopocrra ua a6cop6quoHHr,rr npoqec, T.e.
onpeAenflHero Ha KoHIIeHTparIutrtalaa a6cop6npanoro BerrlecrBo B ranoBara u reuHara Qa:a
Ha H3xoAr.rre or KoJroHara (npn 3aAa,{eHr,r BXoAHr,r KoHrIeHTparIr{H).

Xu4po4IanaMLIqHI4Te npo6rerrau na a6cop6quoHHrrre KoJroHr{ c rrbJrHex upor,r3Tr4qar or
HepaBnoMepuoro pir[peAeJreHr.re Ha cKopocr]rre BBB (farure u pa3TuqaHero Ha revnara Qara
Kr'M creHara Ha KoJIoHam. B nr,rreparypara e AoKa3arro eKc[ep]rMenTaJrHo ra TeoperuqHo, qe

HaJluqr,rero nrn Qa:ure Ha pa,q[anna HepaBHoMepnocr Ha aKcuanHara KoMnoHeHTa Ha
cKopocTTa IIo Ha[peqHoro cerreHEe Ha KonoHara BoAI,I Ao HitMtursBarre Ha cKopocTra Ha
a6cop6qux (na cna6o pa3TBoplIMI,r ra3oBe nplr HepaBHoMepHocr B TerrHara (fara u rpa cLrJrHo

pa3TBopLIMLI ftuloBe nplr HepaBHoMepHocr B ra3oBara Qaga). Oueen4no, paArdaJrHara
HepaBHoMepHocr B TeqHara Qaea ne BJrlrrre Ha cKopocrra Ha a6cop6qur Ha cr,rJrHo

pa3rBopI{MI{ ra3oBe (u o6parHoto). IIpo6neMBr 3a orrpeAenrHe Ha cKopocrra Ha a6cop6qr.ra
Ha cla6o pa3TBopI.IMI,I r&toBe ce ycnoxHrBa AonbJrHr.rrenHo or e(ferra Ha pa3Tltrarre Ha
TeqHara Qasa, r.e flpaKTllqecrn ueo6parraMoro [peMr,rHaBilre Ha qacr or rerrHocrra or o6eua
Ha [bJrHexa KbM [oBbpxHocT'fa Ha KoJIoHaTa.



flolyuanaHero Ha anQoplaaqzf, 3a pa3npe.ueneH[e Ha aKcrrirJrHara KoMrroHeHTa Ha cKopocrra
no HalpeqHoro ceqeHne Ha KOJIOHaTa rlpt4 pa3nurrHH ITSJIHeXII nO3BOJrrBa KaqecrBeH aHaJII{3
na e$exrunHocrra Ha nbnII€TI{Te, T.e-. rrbJrHe)Kr,rre c no-lranKo orHDrrreHlre Ha MaKcLrMaJrHara
KbM CpeAHara cKopocr BoArr Ao no-roJrrMtu cropocr.;4. a6cop6qua,_ 6es Aa ce AaBa
Bb3MoxHocr sa HefiHoro (ua cropocrra) olpeAeJurHe.
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L'lscre4naH."flTaB Arrceprarla;ib%. nocBereHlr ua 3 npo6neMa: "<

1. ExcnepuMeHTaJIHI'I 
"tcn"4"*"ff Ha xr.rApoAlrHaMrrrrHr{ eQerra B KonoHr{ c6c cbBpeMeHHr4

nucoroeQeKTuBHl{ HeHapeAeHLI ntJlHextlr Ha ocHoBara Ha pa3rrpeAeneHuero 
"u 

,"""ura $ara;

2. MareuauqHo MoAeJIlIpiHe c Al4crrepc]roHnaff MoAen Ha pa3npeAeneH]rero Ha reqHara
Sara n KoJroHa c frlJrHex r,r u4eurrn(fr,rKarln.s Ha MoAeJrHr,rre rrapaMerpr{;

3. CraprupaHe Ha MareMarrqHo crrMyJrapane cbc CFD nporpava.

ErcnepuueHTilJlHure rI3cne.qBiurus. Ha xr,rApoAr,rHiuu.rnr,r eQerrr{ B KoJroHr{ cbc cbBpeMeHHI,r
nuconoeQeKTHBHI'I HeHapeAeHLI rrbnuexu o6xBarrlar eAUH MHoro ilDrpoK o6"r or
eKcnepl'IMeHTaJIHLI AturHlL AualasupaHl,I ca lao4nQaraquure Ha opocr,rreJrHure yctpoficrBa 3a
paBHoMepHo noAaBaHe Ha reqHara Qasa nocpeAcrBoM MeraJrHr4 Raschig Super-Ring (RSRM).

llolyrena e 6asa or eKcrIepuMeHTaJIHu AaHHn 3a pa3npeAeireHr,rero Ha reqHa Sasa a nuJrorHa
uHcralrar\vtfl 3a BzcoKoeQerrnnuu HeHapeAeHIr lrbJrHexu c orBopeHa KbM noroKa c'lpyKTypa, 3a
MerarIHIt Raschig SupenRing (RSRM) u 3a rrrracrMacoBu Raschig Super-Ring 6Snfj npra
paBHoMepHo HaqaJIHo [oAaBaHe Ha rer{Hara Qaaa no HanpeqHoro ceqeHr,re Ha KoJroHara c
pa3nI'IqHI4 HaqaJIHI'l nJlbrHocru Ha opocrBane. flonyreHo e paAnanHoro purnpeAeJreHrre Ha
reqHara Qara n H3cneABaHI4Te rIbJIHe)I(pr trpu rrpncreHHo opocrnane. floryreHure AaHHn, ca
o6pa6oreHrz A anarvgr4paHn ga BJIHtHHeTo Ha HaqaJrHoro HaroBapBaHero ua re.ruara Qasa,npe3apexqaHuflTa Ha IrsJIHelI(A, sa BrvtLHr,rero Ha BIffAa U pa3Mep Ha nbJrHe)Ka Bspxy paAHanHoro
pa3[peAeneHHe Ha reqHara Qasa n KoJIoHara. Oqeueua u aHann3upaHa e HepaBHoMepHocrra Ha
pa3rlpeAeJleHl're Ha reqHara S*u, B t43cJIeABaHure rrrJrHelr(lt nocpeAcrBoM Qarcropa Ha
HepaBHoMepHocT.

or uanpaneHl'ITe HayrrHl,r nlrreparypHr aHarru3v Ha MoAenr,rpaHero Ha xrupoAnHaMnKara Ha
tlorollure B KOJIOHH C ITbJIHeII( C ABe aHaJIr,ITItr{Hr4 3aBVCHMOCTH 3a .OnpeAentHe Ha
KpHTepxqr 3a paBHoBecHo pa3npe noToK Me)Iqy creu"i'a H rrbJrHexa - napauempa C,
or AHCnepcuoHHI4tr rpll-lapaMerpl.IqeH MOAeJr, C eKCnepHMeHTaJrHr,t AAHHVT 3a pa3nhr{Hr4
HaqaJIHl4 HaroBapBaHvIA, lrpu AaAeHa Br,rcoqr4Hl,t Ha IT6nHe)I(nuqr crofi. O:r Haru.tur4Te AaHHr 3a
rcoe$r'rqueura Ha pa3Tnr{aHe Dr n napaMertpa C onpe4ereH or eKcrrepr,rMeHTanH4 AaHHu e
onpeAeneH rcpnrepr'rfi sa o6Naen Ha reqHocr u/y creuara Ha KoJroHara r.{ rrbJrHe)r(a - MoAeJrHl.rrr
napaMerbp B or 4ncnepclloHHl,IsrT pH napaMerpr,rqeH MoAeJr, sa RSRM u MeraJrHr{ Pall rings.
Mo4elnurr naparraempa B or ns6pan uHTepBaJrH, e ngenrnQ wJupaH rro MHHr,rMyMa Ha
ocrarbqHara AHcrlepcHt I{ e npoBepeHa aAeKBaTHOCTTa Me}KIy MOAenHnre H eKcrrepHMeHTaJrHr4
AaHHvt no Fisher. llolyvennrr MoAen e [punoxeH, cpaBHeH u orreHeH c eKcrreplrMeHraJrHg
pe3ynrarl'I n CFD pe3ynrarl 3a MeraJIHIr Pall rings.C AncnepcnoHHr4r MoAeJr Mofar Aa ce AaBarToqHr u 6tpzn npofHo3t4 3a paAl4aJrHoro pa3rrpeAeJreHne Ha rer{Hocrra B KoJroHH c
nnconoe$eKTHBHI4Te HeHqpeAeHI4 ITbJIHexr,r npx AaAeHa Br4corruHz Ha cJroq nBJrHex. Toea 4ana
Bb3Mo)I(Hocr 3a KaqecrBeh (cpaBnurelen) aHaJIa3 Ha BrrnflHurero Ha BHIa Ha rrbJrHe)Ka Bbpxy
cKopocrra ua a6cop6quq Ha cra6o pa3rBopnMr{ ra3oBe"
Crcopocrra ua a6cop6qvs Ha cla6o, cpeAHo r{ cnnHo pa3TBopnMr.r ra3oBe Mo}r(e Aa ce onpeAenfl
or cpeAHo-KoHIIeHrpatIHoHHure MoAenr4 (Chr. Boyadjiev, M. Doichinova, B. Boyadjiev, p.
Popova-Krumova, "Modeling of Column Apparatus Processes" (Second edition), Springer-



--
Verlag, Berl ), rs39ro paAuanHoro paa_npe4eleuve Ha rer{Hocrra B

KOnOHara ce Ho-;ripe4eleuH [apaMe'rpk. _ .._.,

B ,{ucepraquflTa ce tr|h"t oIIHT 3a uo-4o6po BHI{KBarre B pa3npeAeneHlle Ha

TeqHara (fara n KoJIoHtI c rIbJIHex c MeroAl{re na CFD xaro YS. Tyr rpt6aa Aa

ce I{Ma npe.qBI,IA, rre Lr3[or3BaHero Ha ,,xprApoAI,IHaMI,ItIH[I rtaKerll" e HeBb3MoxHo rIopaAI{

Her{3BecTHocTTa Ha rpaHrrUlrTe Mex.4y rpl4Te $agu, KbAeTo tpr6na Aa ce Qopuylupar
rpaHr{qHare ycnoBlrr Ha xlrApoArrHaMrrrrHr{Te ypaBHeHEs. flo cblllara npuquHa ypaBHeHlrtra
Ha Maco[peHacrHero BbB ra3oBara tl TeqHara $a:a ocraBar 6es rpanu.rHl,I ycJIoB]Is. Onurlrre
3a orqr,rraHe na ryp6yneHTHocrra eABa JrLr ca neo6xoAuun, r",it Karo Ha [paKTlIKa B

KoJroHrrre c rrbJrHex HsMa ycloBur sa typ6ynl,I3llpaHe na Qarure.
i-, -tI

3arclro.rerrue
llpe4craaeHara,{nceprarlur [peAcraBJrrBa eAHo o6ervrrro npo(fecuonanHo eKc[epLIMeHTiInHo

vt TeopeT[trHo Lr3cneABaHe Ha x]IApoAr{HaMrrKaTa B KOJIOH}I C5C CSBpeMeHHV

nucoroe$eKTuBHlr HeHapeAenr,r rrbJrnexr{. lloxagaHo e, qe cKopo€Tra na a6cop6uils Ha cla6o
pa3TBOpr{MLr fa3oBe 3aB}rcu or p4Ar,ranHara HepalqoMepHocr Ha pa3rlpeAeJreHl,Iero Ha

TeqHocrra rro Hanpeqrf6ro ce.reHr,re Ha KoJIoHara [?a3tr,rqaHero Ha reqHocrra or [bJIHexa
KbM creHara Ha KoJroHara. Tesu 4na eQerra HaMaJrrBar cKopocrra ua a6cop6qLrs. a 3aBkrcflT

or BxAa (r[opnrara) Ha rrbJrHexa, T.e. olpeAenrr eQexrrannocrra Ha I,I3rIoJI3BaHure nbJIHex[.
Ir1snorssaHuTe MeroAx r{ nonyqeurire p*ynrarr,r rro3BonrBar KaqecrBeH (cpanuureleH)
aHirJl(3 Ha e$eHrraBHocrra Ha cbBpeMeHHH Br,rcoroe$ernInHl,I HeHapeAeHLI nbJlHexu. Te

lpeAcTaBnsBaT conLrAHa ocHoBa 3a MoAenupaHe rr crrMynl,IpaHe a KuHerI4KaTa Ha

a6cop6qnrra B KoJroHr{ c [bJrHe)K
flonyueHrare pe3yJrrarx ca ny6nuxyBaHrr B 3 nayrnu clirucanvfl.-y Hac LI n vyx6nna u ca

AoKJraABaHuHa6 Hayriu Qoprya y Hac u n vyx6nna. 3a6ersgaa e 1 qlrrar.
Hanpaneuurr aHaJrLr3 Ha npeAcraBeHara ,{acepraqnr rroKa3Ba, qe rt orroBap.s Ha

I,r3HcKBaH[rra 3a npz4o6unane Ha o6pa:onareJrHara v HayqHa creneH ,,4oKTop" rro
cnerll,tanHocr ,,flpoqeclr ]r arraparr{ B xr.rMr{rrHara u 6r,Ioxr.Irral,IqHara [poMuuneHocr" B

npo(pecnonaluo HarrpaBneHr,re 4.2. Xunar.rqecrn HayKlr 14 rlperopbqBaM Hefinoro
lpucsxAaHe.

CoQua, 18.11.2019 r. PeuenseHr:
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