
OT3bIB
oQuqna.rrbHof o orrroHeHTa 3ama.leena Maucypa MacxyToBrlqa

Ha Ar{ccepTaIIIIoHHyro pa6ory,{ervrnnofi lO.nuu SpuecronHbl Ha TeMy

<parpa6orKa rexHoJrornfi orBoAa yxoAflIrlux ra3oB KoreJIbHbIx ycralloBoK B

arMoc6epy qeper Bbrrfl)ruyrc 6aurnro rpaAupHrl c ecrecrBeHHoft rqroft H ee

3aIIIIITrI or o6.neAeHeHIIfl>), [peAcTaBJreHHyIo Ha col{cKaHue yueHofi cTeIIeH[

KaHArr.qara TexHl{qecKrlx HayK IIO Cneq[aJrbHocTl{

2.4,5 (3Heprerl{qecKrle crlcreM bI rI KoMrIJreKcbI>>

Ha paccvrorpeHr4e npeAcraBJreHa Ar4cceprauu{ ,,{evruHofi IO.3., n3JloxeHHas']F'a 176

cTpaHr4rlax, cocTof,IIIadi- U3 BBeAeHI,If,, qeTblpex IJIaB, OCHOBHbIX BbIBOAOB' CIIUCKa JII',ITe-

parypbr us I4I HaI{MeHoBaHVflrI Tpex upuloNenuft.

I{enlro pa6orrr n Soprrryru4poBKe coucKareJul flBlrflercfl. paspaOoffia LI Hay{Hoe

o6ocuonaHl4e rexHlrr{ecKr{x u rexHoJIorFIecKI{x peurenufi, rlo3BoJltrouux uonrtcrarr sQ-

sexrunuocrt pa6oTbr T3C 3a cqer orBoAa yxoArrqux fa3oB KOTeJIbHbX yCTaHOBOK qepe3

BbrrflxHyro 6aursrc rpaAr4pHr,r r{ co3AaHufl 3auII4THoro rlorpaHl4tlHoro cJlos Ha BHyrpeH-

Hefi nonepxHocrr4 nepxnefi .uacrunrrrgxnofi 6au:*tutpal.vrp:avr c ecrecrBeHnofi rsrofi.

Arcrya.rrrHocrb reMbr A[ccepraquu o6ocHoBaHa aBTopoM Bo BBeAeHvrvr kr He Bbr'

3bIBAET COMHEHI4'I.

Texnu.recKll cJroxHblMtr I4 Ka[[rr€lJroeMKI4MI{ coopyxeHuflMkrtBJlf,rorcfl o6oporHrre

cracreMbr rexHrarrecKoro BoAoura6NeHu-g c rpaAI4pHflMr4, a raKxe AbIMoBbIe rpy6H reu-

JroBbx 3neKTpr4rrecKr,rx crauqufi. B sacrosulee BpeMfl npl4 ilpoeKTl'lpoBaHzn T3C npeAy-

cMaTpI{BaeTcf crpol4TeJlbcrBo KaK rpaAl4peH, raK I{ AbIMoBbIx Tpy6. C yuerou HelpepblB-

Horo coBeprueHcrBoBaHrlr ropenoqHbrx ycrpoftcrn rasoryp6uHHbrx I4 KoreJlbHbx ycra-

HoBoK, HalpaBneHHoro Ha cHux{enne nrr6pocoB BpeAHbrx BeIrIecrB B ariraocQepy' TexHo-

Jrorlrr4 orBoAa )fxoA{rqrx ra3oB or oHeprerrlqecKltx ycranoBoK B arMoc$epy qepo3 BbI-

TflxHyro 6arunro rpaAr{pHr{ flBJrrrorcr [epcleKTLrBHbrM HarIpaBneHLIeM rIoBbIIueHnr eQ-

sexrunnocru vr cHl4xeHr4fl KarrnTitrrbHbrx 3arpar npv crpol4TenbcrBe I{ 3KCTIJIyATAT\L4U

TeTIJIoBIIX 3neKTp ocranquft .

V.rtarrrsar r43JroxeHHoe, TeMa Aucceprallzonnofi pa6orrr [en'rrzHofi IO.3., nocBt-

qensofi paspa6orrce rexHoJrorufi orsoAa yxoAtlqllx ra3oB KoreJlbHbrx ycraHoBoK rlapo-

ryp6rEunrx u raporffioBbrx T3C n arlaocsepy qepes BbITDKrryro 6arunro rpa4LrpHr4 c

ecrecrBeHHofi r.srofi u ee 3arrlr{Tbr or o6leAenentrfl., flBIrflercf, aKTyalrnoft.

Oduras xapaKTepl{cruKa Pa6orrt.
Bo eeedeHuu aBToporyr o6ocHoBaHa aKTyuulbHocrb reMbl I4ccJIeAoBaHPrs', oflpeAe-

JIeHbI Ilenb Ii ero 3ap;A'{v, [peAcTaBJIeHa HayqH€UI HOBI43Ha, [paKTLIqeCKas'vr TeopeTuqe-

cKa.rr 3HaTILIMOCTb I4CCIeAOB AHUfl"

B nepoofi zJts7e rrpoBeAeH JrLrreparypnrrfi o6sop cyqecrByrou{Lrx croco6os orBoAa

AbrMoBbrx fa3oB qepe3 Bbrrrlrrryro 6aurHro fpaArrpHr4 u cnoco6oB rlpeAornpa[leurax o6-

neAeHeHr{fl KoHcrpyKTr{BHbrx 3JreMeHToB rpaAl{pHra. Ilpone4eH aHarILl3 uccneAoBasuitno

AaHH6IM BorlpocaM, Itoropufi no3BoJrlrJr cQopuynupoBarb IIeJrb I4ccJIeAoBaHLrfl' I4 rocra-

Burb 3aAaqn, neo6xoArrMble An-g ee Aocrl{xeHl{.fl.



Bo omopoil znaee rpeAcraBJreHbr pe3yJrbTaTbl pacqera KoHcrpyKTI4BHbrX [apaMeTpoB

cr4cTeMbr oTBoAa yxoArrq[x ra3oB qepes BbrT.flxIIyIO 6arunro TQ?An?HVIC ecTecTBennofi rs-

rofi, cocrosllefi u3 KoJrbrleBbx ra3oxoAoB trocro{Huoro cerleHux. Onpe4eJIeHbI TeMrlepa-

Typbr rlr4pKyJlflIlllounoft BoAbI Ha BbxoAe I,t3 rpaAl{pnu Ef-2600 lu AByx peXuMoB ee pa-

6o6r, 6eg ornoAa yxo4srqrx ra3oB r4 c rrpl{MeHeHI{eM orBoAa lxoAqlryfx rit3oB. AHarus

pe3ynbraroB pacqeroB [oKa3arr cHr4]KeHHe reMrleparypbr BoAbI Ha 1,8 oC, B pe3ynbrare

rrero rroBbrrrraerc.rr e$$exrnnHocrb pa6oru cr{creMbr o6opornoro q}IpKyJUIIII4oHHoro Bo-

Aoqra6NeHr4f rerrJronoft enexrpu.{ecKofi craur{uu. BrnorureHo qLIcJreHHoe MoAen[poBa-

Hr.re [poqecca orBoAa yxoAflrr[x ra3oB qepe3 BbITDKIryro 6aurto rpaAI{pHLI. PaccquraHrt

rroKa3areJrlr sKoHoMll.recrofi eS0errunHocrr{ npr{MeHeHI{rI orBoAa yxoAtIIII4x rtl3oB qepe3

Bbrrsxnylo 6auruo rPa.AupHer c ecrecrBeHnofi rsroft.

B mpemoeil znaee [pr{BeAeHbr p$yJrbT€tTbl pacqeToB paccel{Barll/rJ{ WIoKcId.Ila a3oTavr

onpeAeJrerrbr rrpr6eMHbre KoHrIeHTparryrurHa paurwrHbD( paccrorHllrD( or plcrotlHllKa nrr6po-

cos. BrmoJtr{eH aH€rJrr3 pe3yJrbr€xroB pacqeroB, rroATBepxAeHa gKorlorytllectcas 6egonacHocrb

orBoAa yxoAflrlrD( nporyrcroB cropaHufl KoreJlbrlbx ycraHoBoK qepe3 6aruemryo ryaAuprilo.

Vemeepmufl ans6a rrocBrrrleHa pa.:pa6orr<e cl4creMbl 3arIII4rbI BrryrpeHHefi uonepxHo-

crr{ ycrb{ srrrpKHoft 6aunru rpaAr,rpHr4 or o6pasoBauarfl, H€IrIel[4 rD/TeM co3AaHufl 3arl[4THoro

rrorpaHrmoro ra3oBo3ro/rrrHoro cJror. ftr uponepKr4 Bo3Mo)I(HocrI4 ocylqecrBJleHuf, [peA]Io-

)KCHHOIO TEXHI{TIECKO|O PEIIIEHI4' BbMOJIHEHO MOAEJII{POB€IHLIE IIPOqECCA B CPEAE

OpenFOAM c upzrraeHeHneM MoAeJrLr ryp6yneHrHocru k-co SST. B pe:ymrare rIlIcJIeH-

Horo MoAeirlrpoBa1us. u alurarruqecrofi o6pa6orru pe3ynbraroe 6HrrI rroJr]rtleHbl aII-

npoKcprMr{pyroque $ynrqurE 3aBr.rclrMocrrl ToJIrqI,IHbI3aIrIIlTHoro [IorpaHl4rlHoro cJIofl or

ocHoBHbIX pex?IMHbrx [apaMeTpoB.

B saKnrurteHuuArlcceprarluonuofi pa6oru npI{BeAeHbI ocHoBHbIe BbIBoAbI, orpaxa-

rolrlr{e non)n{eHHble pe3yJrbTaTbr B cooTBeTc^tBvrvr c IIeJIbIO VI3aIiAI].AN'4I{ I4CCneAOBAHUS'.

HonusHa HayqHbrx rroJro)r(eHufi, nnrnoAoB rI peKoMeHAatluitt, cQopttly.ttnpoBaH-

Hbrx B Aucceprallurl.
llorryr.rsHst HoBbre pacqerHbre AaHHbre, o6ocnonblBaroque e$SerrunHocrb npeAno-

Nennofi ycoBeprueHcrBoBaHnofi cucreMbr orBoAa orpa6oraBlul{x B KoreJlbHbx ycraHoB-

Kax ra3oB r{ep$ Bbrrf,xHyro 6aurnro rpaAupHr{. Paspa6oraHbruHayqHo o6oOlronanbl Tex-

Hr4rrecKr{e perueHr{r no 3arrlrlTe BHyrpeHuefi uorepxHocrn ycrbfl' nursxHofi 6anrHu rpa-

Ar{pHr.r or o6teAeHeHu.f, (nareHru PO NsNs 2704364,2782483). Parpa6oraHbr MeroAI4KIl

pacqera clrcreMbr orBoAa )/xoAsrrlrrx ra3oB qepe3 BblT.f,xtHyro 6arunro TpaILIpHLI 14 cu-

creMbr 3arrlrrrbr or o6ne,qeHeHr{r nepxnefi -uacrtr BbITf,xHofi 6a:lluvt rpaAHpH}I.

TeopernuecKafl 3HarluMocrr pa6orrr.

B peynrrare qucreHHoro Mo.4enr4poBalr4fl,rlpeAJloxenuofi cl{creMbl3aIrILITbI or o6-

Mep3aHrryr ycrbfl 6aurennofi rpa4.urpnvr [onfreHbr 3aBucrlMocrvr nJlfl, pacqera roJIIrII4Hbr

BO3AyTXHO|O norpaHr,rrrHofo cJlot B 3aBr4CI4MOCTI{ OT pe)KLIMHbIX napaMeTpoB.

HayuHo o6ocnonaua ycoBeprueHcrBoBaH*afl. cucreMa orBoAa orpa6oraBlullx B Ko-

TeJrbHbrx ycraHoBKax ra3oB rrep$ BbrrDKIryIo 6arunro rpaAupHLI, [peAcraBnflIolqail co-

6Oft rOmqeBble ra3OBbIe KOJIJI9KTOpII nOcTOflHHOro CeqeHI'I{.



IlparcruuecKafl 3HarrrrMocrb Alrcceprarll4oHHofi pa6orrt o6yclonneHa Bo3MoxHo-

cTblo I4ClOnb3oBaHLIfl OTAeJIbHbIX ee pe3ynbTaToB llptl tIpoeKTLIpOBaHI4LI HOBbIX LI COBep-

rueHcrB oB aHI,Iro cyqecrByro[Vlx uap oryp 6HHHbrx I{ ilap oril3oBbx T3 C'

.{ocronepHocrb n o6ocnoBaHHocrb [oiryrreHHblx pe3yJrbraroB rIoATBepxAa-

rorcr r,rcrroJrb3oBaHr4eM anpo6upoBaHHbrx MeroAoB I{ rIporpaMMHbIX cpeAcrB MoAenl4po-

BaHvrfl, rrpoqeccoB TerrJro- r{ Maccoo6uena; corJlacoBaHHocrblo pe3ynbraroB pacqeroB c

SKCrrepI4MeHTaJIbHbIMLI AaHHbIMLI, nOJDrqeHHbIMI4 aBTOpOM.

Ily6.nuraq[u rro reMe Auccepralluu.
flo reue Aucceprarluonnoft pa6orrr orry6nuroBaHo 22 :naymrte pa6orrt, LI3 Koro-

pstx2 crarbl4

PO, l crarbt
B BeAyrrlr4x perleH3r4pyeMbrx HayqHbrx xypH€IIIax, peKoMeHAOBaHHbIX BAK

B Hay{HoM v3UaHnV,I{HAeKCI4pyeMoM e 6a3e AaHH6IX Scopus, 3 nareHra na

uso6perenunp@,1 cnuAereJrbcrBo o perrlcrparJuttrpolpaMMrr 3BM. Offronnrre noJlo-

xeHrrs Lr pe3yJrbrarbr AoJroxeHbr u o6cyx4eHbr Ha HarrHo-TexH[rlecKI'rx r<ou0epeHlll'If,x

pu1snr4qHoro paHra. [ncceprarllroHHar pa6ora t1o cBoeMy coAep)KaHl4rc coorBercrByer

MaTepuaJry, r43JroxeHHoMy n uy6nHrarlr{flx coucKaTeJlt.

3avreqanrrfl rlo AnccepraIlnonHofi pa6ore.

t . llpe4craBJreHHbre B Ar4cCepT a]q/Iu pe3yJIbTaTbI qLIcJIeHHOIO UCCneAOBaHI'If, tIpO-

rleccoB Teruro- n Maccoo6uena rroJr1'.reHbl Ans rpaAr4pnvr, BbrrDKHaf, 6aufirs xoropofi

uMeer KoHr{qecKyro $opuy. BoguoxHo Jrr{ pacnpocrpauvrrb pe3yJrbrarbl qI4cJIeHHoro Hc-

cJreAoBaHufl. Ha rpaAr4pHr4 c ruuep6oill.Iecxofi u nvpaMvrAallnofi Sopn'rarrau nrtrsxnofi
pa3rI{qHoI4 KOHCTpyKIII4I{.6auruu,[4, a TaKXe c opocI4TeJIf,MLl pa3II4qHOI4 KOHO'rpyKqr4]r''

2. BosraoxHo Jrr4 nplrMeHeHr4e npe4JloNeunofi cl4creMbl 3aITILITbI or o6rrlep3aHkrfl

ycrbfl,6aruessofi rpaAr{pHu, BbrrroJrHeHuofi r{3 xeJre3o6erosa. I'IsNIeHtrcf, JILI IIoJrfreH-

Hbre aHaIIuTLIqecK[e 3aBI{CLIMOCTLI AJI{ paCqeTa 3auILITHoIO BO3AyIIHOIO ilOrpaHuqHoro

cnor AJUI nrrrsxnofi 6aunurpa.4llpHu LI3 xeJle3o6erona'

3. B Al,rccepTarllrr4 oTcyTcTByeT aHaJrLr3 BO3MOIKHOTO HeraTI{BHOfO BIILIfl}JId.fl' Ha Ka-

rrecrBo BoAbI B cucreMe o6oporuoro BoAocHa5xeuut, BbI3BaHHoro orBoAoM yxoAsllll4x

ra3oB qepe3 BbITtxHyIo 6arunro rpaAIlpHI{.

4. B n. 4 sHroAos no 3-fi HraBe OIIerraTKa B MapKI{pOBKe eHeprerllqecKoro KorJIa,

BMecro FK3-420- 140 yxa^:ano BK3-450-140.

OrMe.renHbre Bbrrrre 3aMeqaHr{r r{ HeAocrarKr{ rrMeror.racfiIrrfi xapaKTep, He cHI4-

x{aroT nayuHofi u npaKTllqecroft IIeHHoOTLI pa6o6t I4I{eJIocTI4 ee coAep){taH.tIs"

3arc.uroqeuu e O cOOTB eTCTBI{ I{ AI{CcepTaIIulI KplITeprlfl M, yCTaHoBJIeHHbIM IIo-

Jro?rceHIIeM o IIopqAKe IIpUCy)KAeHIIfl yqeHblx cTeIIeHeII.

[raccepraqkloHlafl.pa6ora r{ervruHofi IOrytu gpnecronHbl Ha TeMy <<Paspa6oTKa Tex-

soloruft orBoAa yxoA'rrltlx ra3oB KOTeJrbHbrx ycTaHoBoK B aTMOCoepy qepe3 BbITf,XIIyIO

6auuro rpapr4p1vrc ecrecrBenHofi urofi Lr ee 3arr{urbl or o6neAeneF'Lr9)>) rlpeAcraBneH-

Hafl. Ha colrcKaHr.re yreuofi cre[eHr4 KaHAr4Aara HayK rro cnelll4arlbHocrla 2.4.5 <SHepre-

Tr{qecKlre cucreMbl r4 KoMrrJreKcbI)), flBJItrercfl 3aKoHqeHnoft arryalrsoft HafIHo-KBaJrvr-

Quxaquounofi pa6orofi. PesyJrbrarbr Alrccepralll4oHHofi pa6orbl yAoBJlerBoptror Kpl4re-

pLrflM HOBr43Hbr, ,4OCTOB9pHOCTIT U O6OCnO3aHHOCTI/1. .{raccepraqus'o6;ruAaeT BHyTpSHHLIM

eAraHcrBoM coAepxa1ns..Marepual Ar{ccepraql{I{ I{3JIoxeH rpaMorHo, nocJIeAoBareJIbHo



r4 noApo6Ho. B rry6nuraqr4-sx aBTopa B nOJIHOfi rvrepe ocBeIrIeHbI ocHoBHbIe pe3ynbTaTbl

lrccJreAoB asnfi.. Anrop e$ ep ar orp axaeT coAepXaHLIe AI'IS cepTaIIIlI4'

,{uccepraqrafl, B KoTopofi peurena aKTyaJIbHa{ Ha1rtlHas' sa aqa noBblrueHur e$$er-

Tr4BHocrri TOC, rroJrHocrbro coorBercrByer crrerlr4iurbHocrl4 2.4.5 <Sneprerl4rlecKl{e cI4-

CTCMbI I{ KOMIJICKCbI).

Teua Ar,rccepTarlll[ aKTy€rJrbna, a rroJrrreHHble AUCCepTaHTOM ]I BbIHOCI{MbIe Ha 3a-

rrlrdry pe3yJrbrarrr o6naAaror HafrHofi HoBlI3Hofi u rrpaKTl4alecKoft IIeHHocrbIo.

pa6ora noJrocrbro coorBercrByer rpe6oBaHllf,M, npeAbtBJIteMbIM K Auccepralll{flM

Ha cor4cKaHge yqeHoft creneHra KaHAIiIAara rexHl{qecKltx HayK coruracHo nn. 9 -14 dlo-

JroxeHr{f, o npr4ayx 1eHuvryqeHbrx creneHefi> (r coornercrBl4ll c fIocraHoBJIeHI4eM flpa-

Br4rerrbcrBa PO Jt|l 842 or 24 centx6pa 2013 r. B aKrytubHofi pe4arquu)'

Cuuralo, rrro aBTop pa6orrr ,{enruna lOnus SpnecronHa 3acJrynfl4Baer [pltcyxAe-

KaHA?IAaTa TeXHIdrIecKaX HayK IIo CISIII4UUI6H9CTLI 2.4.5 <Snepre-

KOMTTJIeKCbD (TeXHLIqeCKUe nayru).
Hr{f, yqeHofi creneHrz
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