
BII3IIB

oQiuifiHoro orroHeHra- AoKropa rexnirrHux HayK, upo$ecopa frcy6u O.P.

Ha Avrcepraqifiny po6ory A"rrr Paunaxi MycraQu Marcrci MoxauueAa"ni

<fi4po4rauauiuni xapaKrepr.rcrr{Kn inepqifino-Sirbrpyroqr4x ceraparopin>>,

noAaHoi na s4o6yrrr HayKoBoro cry[eHfl KaHAr4Aara rexniqnzx HayK 3a

cueqialssicrro 05.17.08 - rrpoqecr4 ra o6raAHaHHf, xinriquoi rexuolorii

Anrya.nrnicrr po6orn. Heo6xi.qnoro yMoBoro sricHoi uiAroroBKkl

rpr4poAHoro ra rorryrHoro naQronoro ra3y AIrfl rpaHcrropryBaHH.a i

BlrKopr{craHHr Ha rrpoMr4cJroBrax uiArpr4eMcrBax e oqutr1eHHq siA pi4xoi Qas" i

TBepAktx qacror. PilLrln:na Sasa cKnaAaeTbcr is piauHu ra BlrcoKoMoneKynflpHl4x

ByrneBo4nin (roH4eHcary), .sxi suHo cflTbcfl. 3 ra3oM is 6ypoBr4x cBepAnoBIitH a6o

nu[inxrorbcr n nepioA rpaHcrropryBaHHr. llpncyuricru Kparenruoi pi4uHIa e ra3i

rrpu3Bo rvrrb Ao 3Hr{xeHHrr rpoAyKuaeHocri B cepeAHboMy Ha 20-25o/o s

rroHrrlreHHrM ri4pauiqnoro orop); fa3ocenapaqifine o6raAu a:a:nfl, Iqo

BnKopncroByerbcf, B TexHoJroriqHux rinisx ni4pisnrerbct HI43IKI.IM cryrleneM

pos4ineHHr i sucorravr ri4pasriqHzM orropoM.

Taxuu rrr4HoM e ueo6xiAnicrr AocripKeHb HarrpaBJIeHI{x Ha pospo6ry

BracoKoe$erruBHoro anaparypHoro o$opnureHHfl crrpf,MoBaHoro Ha Bl4KopucranHfl

npoqeccin ceuapaqii. BusHa.reHHrr orrrr4MarrbHrrx pexuruin po6oru ra

KOHCTpyKTr4BHrlrX OCO6lUgOCrefi fa3o CelapaUifinUX eJreMeHrin, a raKolK

eKcrrepr4MeHTarrbHe Aocri.{x(eHHr ix crpyKTypu nororie 3 po3po6roro MeroAI4KI4

iuxeuepHr4x po3paxynris. 3asHa.reHi ilvralnHfl. 6y4ym nzpiuryBarvr saxrzsi

npo6revrz HaSroftI3oBoi nporuplcJloBo cri Yxp aisvr.

[ucepraqifina po6ora ni4uoni.qae reMarr4rrHoMy rrnaHy HayKoBo-Aocni4Hzx

po6ir raQe4pr,r <llpouecu ra anaparr4 xinri.rHrax i naQrouepepo6Hzx nupo6uuurB)

(IIOXHB) Cylacrroro AepxaBHoro yHinepc]Irery B

TeMarLrKH <,,{ocriAxeHHs ri4po4nnaIr,ti.rHlax i

xapaKTepr4crr4K npzcrpoin 3 Br4xpoBvrMr4 i eucoro

paMKax 4epx6ro4xeruoi

Maccorenroo6uiuHlax

C y u c b K H M  r e P x a t H x r

YnlrePcu,F:o*
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ABo$a3HHM rroroKaMlD) (Horvrep 4epxanHoi peecrpallii 0110U002632) Ha

3aMoBneHHt MOH Yrcpainu.

flparruqHa qinnicrr Ar{cepraqifinoi po6orz ui4rnepAxyerbct Iqe ft rHM,

lqo orpr{MaHi peryJrbrarra uepe4ani TOB <TexHaSrofa:Cepnic>> Ann

Br4KopucraHH.n ix y pospo6ui nuxiAHrrx AaHLIx Ha rpoeKTyBaHHfl o6naAnanHfl Ta

pospo6JreHHfl rexuirco-KoMeprlifiHrax rporro3Iallifi Ha lluruuincrreouy po4onlaqi

(u. Inauo-(Dpanxincrr) ra KoHcrpyroBaHHq HoBHX spasrin o6raAuaHHt sri4uo r

AepxaBHoro nporpaMoro MinicrepcrBa rra$rn i raey Pecny6rirpr Ipar (PRDC)

Cryninr o6rpynronanocri HaynoBrrx rroJrolmeHb, nucnonrcin i

peKoMenaaqifi, cQopMyJrboBaHrrx y Arrcepraqii. HaseAeni B Al4ceprallifiHifi

po6ori HayKoBi uoloxeHH.f,, Teoperuqui Br.rcHoBKLr ra nparcruuui peKoMenlaqil

nzxla4eHi B noriqnifi uocli,,qonnocri, e Aocraruirrnz i nanextHl{M TILIHoM

o6lpynroBaHr4rrnra. .ftq ix orpHMaHHr aBTopoM po3po6neua MareMarnrrna MoAeJIb,

sqificueno $iszune MoAenroBanrrn, pospo6rensi MeroAplKrr locliAlreHb ra

rrpoBeAessi eKcnepnvresralrsi .qocniAxeHHr, rpoaHilrlisosaHo AocrarHro

rcinrrcicm (138 uo:uqifi) nirur43HflHr,rx ra iHogeNaHr4x dreparypHplx AlKepeJI 3a

ocraHHi poru.

HayrcoBoro HoBrr3Ha Akrcepraqifinoi po6oru cKJlaAaerbcf, 3 Toro, Iqo

Brreptue orpuMaHo ana.rriruque pirueHru pinuxnr pyxy rloroKy siAHocHo

cKJraAoBr,rx rxBr4AKocri ra3oBoro rroroKy. Posnr4peHHf, rIoAaHHfl rlpo ocHoeHi

MeroAH i uexanisruu inepqifiuo-Sinrrpyrouoi ceuapaqii i nneprue orpl{MaHo

rpaeKropiro pyxy Kparenr i cuoci6 posaireHHq ix no posrvriparvr.

,{ocronipnicrr pe3ynrraris Ar,rcepraqifinoi poSoru nigrneppKyerbcn

Br4KopucraHHflM s4o6yuaqeM HayKoBo o6rpyuroBaHrrx MeroAHK AocniAlxeHb ra

o6po6rr4 eKcrrepLrMeHTarrbHt4x AaHvrx. OcHosHi nayroei noroxteHH{ Ta reoperu.rHi

Br{cHoBKrr BAKnaAeHsi loriqno ra He cyileperrarb KJracuqHI{M uiAxoAaIu Ao

Harrr{caH Hfl, Auccepraqifi noT po6orr,r.

rIosHora BrrKJraAy

rIparlflx.

OCHOBHIIX HAVKOBIIX

OcHoeHi uonoxteHHq

rroJror(eHb AHceprallil B

ouy6"rriKoBaHrrx Ar{cepraqifiHol po6orn



ony6niroeani y HayKoBrdx crarrrx Qaxonux BLrAaHb (6 crarefi), uixnapoAHl{x

Br.rAaHrrrx (2 crami). TexnirrHa HoBLr3Ha BIdKoHaHLIx AocniAxeHb ui4rnepAxeHa

rrareHroM pecny6nirn Ipar. Anpo6 a\is, pe3ynbrarig po6orn rpoBoAvllraclo ua 12

HayKoBt4x KoHSepenqiqx. Pineur i rirlrricrr ny6rirallifi ra arpo6allii rvrarepianin

Ar.rceprarlii ni4noniAarorr BLrMoraM Arecraqifinoi rorerii MiHicrepcrBa ocsirla t

HayKu Vrpainra.

Anrope$epar i4ermzulr.uit 3a sN{icroNd 3 ocHOBHIaMH noJIo}KeHHflMt4

Aracepraqii i AocrarHbo rroBHo ni4o6paxae ocrosHi ii HayKoBi peryrlrtffir\ rqo

orplrMani s4o6yBaqeM

Crpyrcrypa ra rnricr po6orn. ,{ucepraqifiHa po6ora Anr Pauuaxi M.M. e

3aBepueHoro HayKoBoro rpauerc Ta cKJraAaerbct is Bcryrly, r'flTkr pos4inin,

Br4cHoBxin, crrr4cKy Br,rKopucraHprx Ax(epen Ha 16 cropinrax, Ir1o oxonnroe 138

nafiuenyBaHbj ra AoAarrcin. 3aralrnuit o6csr Allceprauii 208 cropinor, is lnux 172

cropiHrn ocHoBHoro reKcry

V neprrroMy posgi"ui na ourosi'ornrAy rireparypHl4x A)Kepen i HaeeAeHoro

rrareHTHoro [ouryKy npoaHaJrisosaHi cyuacuui,t. craH T&, IuJIf,xrI 'po3BI{TKy

ceraparlifiHifi rexHiru ra rpoqecis cerapaqii, rarolK BlrcsirreHi ocHoBHi niAxoln

Ao p o3paxyHKy ri4po4znauiqsrx raparr,rerp ie B Kpl4Boninifi Hzx KaHaJIax.

Bnqnneno fi o6rpyHroBaHo ocHoBHi neAoriru icnyrouvrx cuoco6is

pos4ileHn.f, rasopiArdHHr4x clrcreM. Tarcox Hane4eni ocHoBHi roucrpyrqii

ra3oceraparopin inepqifiHoro, Simrpyrcqoro ra inmux runis. Onucauo icHyroui

MareMarra.rHi uogeri po3paxyHKy cuimuoro pyxy ra3oBl4x cepeAoBpllq i

Ar,rc[epcHHx rracTr4HoK.

Ha ocuoni posrJrrHyrrtx crroco6ie cenapaqii, a raKox MeroAI{K po3paxyHKy,

neo6xiAHprx AJrfl pos4ineHHf, rasopi4ktHHr,rx cr4creM [apaMerpin, BLI3HatIeHo

ocHoBHi uauprMKr4 rrpoBe.{eHH-f, Aocri4lKeHH.f, .

V [rar/Ftlf,rr/ r 
'

., dpyfoMy po3AlJn npoBeAeHo MaTeMaTr4qHe MoAenIoBaHHt

ri4po4uHanai.rHoi KaprnHrr pyxy ra3oBoro i rpaurraHHoro uoroxie. flpx onl4cy

Sisn lnoi uoged pyxy flK KparreJrbHoro, raK i rasoeoro rloroKy B KaH€uIax

inepuifino-Qinbrpyrcrrrlx cenaparopin Heo6xiAHo crorrarKy Bl43HaqlaTlaefl. 3



reoMerpiero x€lJrro3ifinux eneMenrin, raK flK ik reouerpix, a6colrcrui posnaipu

po6nmr Br{3HarrzurrHufi BrrJu4B Ha $opryBaHHt clorrarKy ra3oBofo lroroKy, a

ragosufi norir, B cBorc qepry, Soptye norirc KpaneJlr pi4Iauu.

y TperboMy po3ai.rri HaBeAeni ueroilr4Ka ra ocHoeHi NaeroALI ,qocniAxeHH.tr.

OcuonHa Mera AocniA)KeHb - crBopeHH.rl HayKoBo o6rpyHrosaHoi MeroAI4KI4

po3paxyHKy ri4po4uHaNaiqHr,rx napaMerpin nororis B KpuBoJlinifinoivry raHali

inepqifino-Sinbrpyroqoro ceraparopa. MareuarllqHe MoAeJIroBaHHfl

sAificHroBaJrocf, 'Ha ocHosi Kracuqnzx rroJlo)KeHb ri4po4unauiru. PirueHHs

pinnrHb MareMarrrrrHoi rr,roAeri saificHeHo 3a AorloMororo KoMn'torepHoi cI4creMI4

MareMarvrrHrlx po3paxyHrcis.

Oigu.rHi erclepraMeHTkr npone4eni rrrJrrxoM eKcrIeprrMeHTaIIbHIrx

.qocniAxeHb Ha na6oparopHr{x ycraHoBKax i suronaui Ha 6asi BHKopHcraHHt

M aTeM aTlrqrro f o aII apaTy IIn aHyB a}IIIfl. e Kc nep pIMe HTy

BugHa.r€HHfl : uoxz6rz . Br4Miprcnanr i po3paxyurin ocHoBHI/tx

ri4po4unalri.rHr4x xapaKTeprrcrLrK 6asyerbcr Ha 3ar€ulbHoupufiH flTvrx:MeroAl{rax i

peKoMenAaqiqx 3 rrpoBeAeHHf, iuxeHepHofo eKcrlepr4MeHry i o6po6qi orpuMaHplx

AaHrlx.

Tarcox [poBeAeno Kou['rorepHe MoAenroBaHHs re.rii ra3oBoro rloroKy

Mero.{avtu o6.rucrroBaJrbHoi'(rorvru'rcrepHoi) ri4po4znauiru (Computational Fluid

Dynamics (CFD)).

B qerseproMy posgi"rri nane4eui ocsoeHi pe3yJrbrarvr eKcrlepnMeHT€ilnbHoro

AocriAxeHHr rroJrfl ruBlrAKocrefi i

clrcreM llpu 3oHAyBausi KaH€uIy

eSerrusHocri

ruBr{AKocri ra3oBoro rroroKy B Ko)KHifi ro$pi.

Y ntqroMy porgi"rri ouncaHa po3po6rena isxeuepHa MeroALIKa po3paxynKy

reoMerprrrrHprx rapaMerpin KaHrrJry inepqifino-Sirbrpyroqoro ceraparopa B

3aJrelKHocri siA Ar.rcnepcHoro cKJraAy ray, fioro BVTparu i napauerpin, a raKolK
' 

3Jrb B 6y4r-mifi roqqi KaH€Irry iHepqifiHo-po3paxyHKy rrIBHAKocTl fa3y l Kpar(

Q inmpyroqoro ceuaparopa.

V nncHoBKax BuKJra,qeHo ocHoBHi pesylbrarld AocliAxeHb.

oTpkrMaHo pflA

pos4ireHHt ra"eopigI4HHHX

AaHI{X UIOAO cKnaAoBLIX



Y lolarKax HaBeAeni 6nor-cxeMa ra reKcr rporpaMupo3paxyHKy e oqiurn

eSerrnsHocri cenapaqii inepqifiHo-Sinbrpyroqux cenaparopin, aKrH

pe3ynbrarie To : peKoMeHAaIIil4,IIpoMt4cJIoBoIo B[poBaA]I(eHHt HayKoBHx pe3ynbTaTlB Ta : peKoMeHAaIIru,

orplrMaHr4x y Ancepraqifinifi po6ori, pe3yJrbrarkr MareMarldtlHoro MoAeJIIoBaHHt

Fl.4pOALrHaMlKH fa3oKp alJrLrHHr4X IIOTOKIB.

Xaparcr€,prrcrrrrca srricry ra pyKorrrcy Arrceprarlii. ,{ncepraqifina po6ora

Als Pavrvraxi M,M. rro cBoeMy srvricry xapaKTeppnyerbcfl :norirrHrrM Ta

uocniAoBHnrvr sucnirneHHflM KoMrrJreKcy rruraHb, rrocraBxeHplx y 3aAarlax

AocniAxeHHr. O$opMJreHHr Ar4cepraqifiHoi po6oru n qinonay siAnoniAae

Br4MoraM, mi npeA'rBrrrorbcf, Ao 
'TeKcrosoi 

AoKyMenraqii. ,{ucepraqis

oSopnrJreHa aKyparHo, MarrroHKt4 Ta Qopuynn crnopeHi 3a AoroMorolo

ni4noniAnprx rraKerHrirx rrporpaMHr4x npoAymin, BvrrpaBnenHfl B TeKcri ni4cyuri.

Bci nosuqii cnr,rcKy Bt4KopucraHnx rireparypHr{x Ax{epen Marorb ni4uoniruri

rIocLIJIaHHfl y '"TeKcri'pyrorrl4cy. , 3auogurreHHt trylKllx' 11pallb 6eg ni4noniAnzx

rroclrJranb Ha qi naynoni upaqi s rercti pyronrcy He BrrtBJIeHo.

Bax"ulrnicrr orprrMaHrrx peyJrbrarin Arrceprauifi noi po6orn AJrfl HayKrr

Ta rrpanTnKrr. O4epxaui reoperuErrri pesyrbrarvt, sri suropvcrani sr HayKoBa

ocHoBa rpz rpoeKrysanni HoBr4x inepqifino-Sinbrpyloqrx ceraparopin,

Pospo6JreHa MareMarr{rrHa MoAenb SopryBaHHr i py*y r€BoKparreJlbHlax rloroxin s

po6o.rifi nopoxuraui ceraparopin, flKa Br,rKopr.rcraHa rlpkl onruuisaqii

Sinrrpyroqux eJreMeHris.

ErcneplrMeHT€LrrbHe AocliAxe:nuir po3roAin noriB rrrBlrArocrefi i rncriB npu

pyci m3oKpaneJrbHoro roroKy B 3pEBKax inepqifino-Sinbrpyloqlax ceraparopis s

pisHoro rcoMerpiero, Bpr3HarreHi ri4panniqni i cenaparlifiHi xapaKrepucrltKll

:pamin inepqifino-Silbrpyroqrx ceraparopin, rpoBeAeHo cniscraBJleHHl

pe3ynbraris 3 TeoperrlqHnMr4 po3paxyHKaMr/r.

inxeuepHy MeroAr4Ky TexHoJrorlrrHoro po3paxyHKyPospo6JreHo

x(€rJrro3ifr nux 6noris inepqifi Ho- Q inbrpyroqux c eraparopin.



3aupouoHoBaHo Hosrafi cnoci6 i xoncrpyrqirc inepqifiHo-Sirbrpylotlllx

ceraparopin, 3axuqeHrrx nrixnapoAHr4M cepru$irarou i nareuroM Pecuy6liru

Ipar, Aarcqu MolKJrunicrr uiAszrquru cryninr oqrueHHs npl4poAHoro i

rrorryrHoro na$ronoro rasis siA soAra i nyrneBoAHeBoro KoHAeHcary.

3ara.nrHi saynarr(enHfl no ArrceprallifiHifi po6ori.

He upune4erri Aani rro npoeKryBaHHlo .f,K ceraparopin, TaK i
;

rrapaMerpis ni4no4Hl4x KaHzuris i pexurr,ris ik erCunyaraqii.

He .rirro cQopnryJrboBaHi npnnquru po3paxyHKy reoMerpl{tlHl4x

posrraipis i ximrocri cKJraAoBIlx cenapaqifinux ranzutie.

3. Ha c.60 BK€BaHo 3aranrHuia BrrrJlf,A Soprr,ryru p.nr BI{3HarreHHt curu

rrorcHeHoro tK if
:
f€l3oBoro rroroKy

1 .

2 .

aepoAr4Harai.rHoro onopy KpaTIJIHHLI, afle He

BrrKopncroByBarvr rrpu pisHlax pexl,IMax pyxy

(n ann i u apuuir, ryp 6yn esurufi ra rI ep exi4nrafi ) .

4. Maczs pncynxin 2.22 'rroKa3ye pisHi rpaeKropii pyxy KparnI,IH
a l

pisuoro 4iavrerpy. Ale He BK€BaHo flK Br43Harrrrru uexi

po3TaInyBaHHr Simrpyrouoi BcraBK v Anfl, .{octrHeHH.fl MaKcrlMzutrnoi

eQemHeHocri ceuapaqii.

5. Tar rK TprcK Ha poAoer,rqi Mox{e AoxoAr.rrlr Ao 6 MlIa, To n po6ori ne

flcuo m 6y4e noBoAlrru ce6e o6naAnaHHf, rrprr niAsrlqeHHro rrrcKy Ao

TaKIX MeXt.

6. llpu ananisi pe3yJrbrarin eKcrreprrMeHraJrbHl4x AocriAlreHb BKa3aHo

M€ura rimricrb orplrMaHr4x pe3ynbraris. ix g6immeHH.f, MorJIo 6

6irlru npo3opo so6pasuru rroJrr po3rroAirennq rrBllAKocreft ra3y ra

pi4nnn uo ro$pax rpu pisnrax 3HarleHHflx reoMerpii ranany.

3po6neui saynaKeHHfl He Marorb [pr,rHrlr{rroBoro xapaKTepy i ne BTIJIIaBaK)Ts

Ha 3araJrbHy rro3r'rrr4BHy oqinrcy AzceprauifiHoi po6oru Anr Pauuaxi M.M.



BncHonorc

,{uceprarlis Ann Pavrnraxi Mycra$n Marcr<i MoxaurvreAali sixnoni Aae
BI4MoraM nn. 9, 11, 12 <flop.aAKy npprcyAxenHfl HayKoBr.rx crynenis i npuinoeHHfl

BrreHoro 3BaHH.f, crapl[oro HayKoBoro cninpo6irHuxo>, 3arBepA]KeHoro

rocranoBolo Ka6isery MiHicrpin YxpaiHra sia 24.07.2013. Ne567, a sAo6yBaq

Anr Panauaxi Mycra$ra Maxxi MoxaurvreAarri 3acJryroBye rpncyAxenHfl fionry

HayKoBoro cryneHf, KaHAr4Aara rexni.rHux HayK si cneqianruocri 05.17.08

npoqecvr ra o6naAH annfl. xirvri.rnoi rexnouorii.

,{ncepraqifina po6ora Anr Panauaxi MycraSu Mami Moxaurr,reAzuri

<fi4po4uHauiuHi xapaKreplacruKn iHeprlifino-Sinbrpyroqux cenaparopin>> 3a

ceoiNa gNdictold niAnoeiAae racnopry cueqizulrHocri 05.17.08 - rpoqecu ra

o6la4uaHH.f, xinai'rHoi TexHonorii, e 3aBeprueHoro HayKoBo, o6rpynrosaHi

Teoperz'rHi Ta eKc[epl,IMeHralrHi pe3ynbrarvl, sri s cyKy[Hocri e cyrreBgM AJrf,

BAocKoHaJreHHfl npoqeccis r€tsoceflapaqii.

O$iqifiuuit onoHeHr,

llpoSecop raSeapu inxeHepHrdx rexuoJrorifi

xap rro B krx Bkrpo 6 Huqrn

< cyu c r rcwit H aq i o H ansnufi arp ap Hufi yn i n ep clrrerD,

AoKrop rexHi.rnurx Hayx, npoSecop

fli4urEc rpoQ. O.P. flrcy6a

3acni4vyro:

BqeHrafi ceKperap

B.{eHoi paau <CyucrKoro Haqi

afpapHofo yHlBepcr4TeTy),

O,P..flrcy6a

fl{ffiWffi
$W",#

ffikdfiHilf

O. M. Maclax


