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DezepallbHOro0  rocy1apCTBEHHOTO GHOKETHOr0 006pa30BaTeNbHOro yupe-
JKJICHUS BBICLIErO 0Opa3oBaHus «JIOHEHKHH HAlHOHAIBHBIM TEXHHUYEeCKHH YHH-
BEPCUTET» Ha AUCCEPTALIMOHHYIO paboTy Axmen Aumpad Abayia Axmen Ha Te-
My «IloBbimienne >¢peKTHBHOCTH CKHUIaHMsI TBEPAOro TOIJIHBA H OTXOAOB
B KOTJ/IaX MaJIOH MOIIHOCTH ¢ KOJIOCHHKOBO#H peleTKoi», MpeCcTaBleHHyI0 Ha
COMCKaHME YYCHOW CTENeHM KaHAMIAaTa TeXHUYECKHX HAyK 10 CIELUaJbHOCTH
2.4.6. Teopernyeckas ¥ TIpUKJIaAHAs TEIUIOTEXHHUKA.

AKTYyaJIbHOCTh T€MbI

B Hacrosmiee BpeMmsi He CyILECTBYeT enUHOM YHUBEPCAJIbHON TEXHOJOTHHU
00pallleHus] ¢ TBEPIABIMU KOMMYHAIBHBIMH OTXO/AMH. MupoBasi TeHIeHIUS yTH-
NM3alMs OpraHuvecKoi He mnepepabarbiBaeMoil yacti — « Waste-to-Energy», To
€CTb TepPMUHYECKasl yTUIIU3alKs ¢ BEIpaOOTKOM sHeprun. TpaauLMOHHO CIOXKHUIIACH,
4TO 3Ta TEXHOJIOTUS pealn3yeTcs Ha KPYIHBIX MYCOPOCIKHUTATENbHBIX 3aBOAX B
KPYNHOTOHHAXKHBIX I€YaX, OCHALIEHHbIX MHOIOCTYIIEHYAThIMH KallUTAIOEMKHUMHU
CUCTEeMaMHU Ta3004UCTKHU, CTOMMOCTb KOTOPBIX MOXXET MHOT'OKPATHO MPEBBIIATH
KalnTallbHBI€ 3aTpaThl HA OCHOBHOM KOTeJbHbIN arperat. [109TOMy CKMraHUIO OT-
XOIOB B KPYIHBIX arperarax IOCBsilIeHa OOJbllas 4acTh KUCCAEeIOBAHHH B 3TOM
HanpaBJIeHHH.

BMecTe ¢ TeM B MHpe CyILECTBYeT GOJBIIOE KOTHYECTBO MECT o0Opa3zoBaHus
OTXOZIOB, XapaKTePU3YHOLIUXCsS HUX HEOOJBIIUM KOJIMYECTBOM, B OCHOBHOM 3TO
CPEIHME 1 MaNCHbKHE TOPOJA U MOCeNieHHs. AJIbTePHATHBON TEPMUUECKOH yTUIIU-
3allMM B 5TOM Clly4ae sIBJII€TCs TOJIbKO 3aXOPOHEHHE OTXOAO0B Ha IOJIMIOHAaX, YTO
IPUBOJUT K CHJIBHOMY HETaTHBHOMY BO3JEHCTBHIO HA OKPYXKAIOILYIO CPELY, B TOM
1UCIIe U M3-32 HEKOHTPOIMPYEMbIX Bo3ropanuil. [Toatomy, HecMoTps Ha ycneru-
HOC pCIICHKE KOMIJIeKCa 3aaay B O0JAcTU KPYITHBIX MYCOPOCKMIaTeIbHbIX ar-
peratoB, OCTaeTCs psAJ BONPOCOB, CBA3aHHBIX CO CIKUTAHMEM KOMMYHAJIBHBIX OT-
XOJIOB B yCTaHOBKaX MajOil MOILHOCTH, YTO OINpeAeNsieT HeoOXOIUMOCTh [Aallb-
HEUIINX MCClel0oBaHuM. [ peleHust BO3MOYKHOCTH CHKUTaHUS TBEPABIX KOMMY-
HaJIbHBIX OTXO/I0B B YCTaHOBKaX MaJlOd MOILIHOCTH HEOOXOAMMO BBITIOJIHEHHE HUC-
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CIICZI0BAHUH U pa3paboTKe CNOCOOOB OLUEHKH 3(DEKTHBHOCTH TOPEHUS] U BeIHYH-
HbI BbIOPOCOB 3arpsI3HSIONINX BEILECTB.

B CBsI3M C BBIILIEU3I0KEHHBIM, Auccepraurontas pabota Axmen Ampad A6-
nynna Axmen Ha teMy «IloBbimenne 3pHeKTHBHOCTH CXUraHMS TBEP/IOTO TOILIU-
Ba 1 OTXO/I0B B KOT/IAX MaJlOH MOLIHOCTH C KOJIOCHAKOBOM PEIIETKOi», B KOTOPO
PELIACTCs BaXkHasl HayYHO-TEXHUYECKas 3a/a4a, 3aK/II0UatoLIasics B UCCIeN0BAHUH
TpOLECca CKUraHus HEOIHOPOJHOrO TBEPAOTO TOIIMBA M TBEP/BIX KOMMYHAIb-
HBIX OTXO/I0B B TOIIKax Me4ed U KOTIIOB Mallolf MOLIHOCTH C LIENBIO 33 CUeT Opra-
HU3ALUUKM PalMOHANIBHON CTPYKTYpPbl TA30BOTO IOTOKA B TOIKE W JIOXKUTA HECTO-
PEBLINX COENMHEHUH W 3arpsA3HAIOLIMX BEILECTB IOCHIE Hed, U4TO 0OeclneyrBaeT
3 beKTUBHOCTE rOpeHus, MONHOe CropaHusl FOPIOYHX BELIECTB B ra30Boii (aze u
CHMXKEHHSI 00beMa BPeAHBIX BHIOPOCOB.

Axmen Ampad A6aynna Axmen B AUCCEePTAIMOHHON paboTe NMpUMEHUN Cu-
CTEMHBIH MOJXO0/ K PEIICHHUIO MOCTABICHHBIX 3a/1a4 ¥ UCIIONB30BA KOMOMHAIUIO
OKCICPUMEHTAILHBIX W BBIYUCIUTEbHBIX METOJOB HCCIIEJOBAHUSI.

Crpykrypa u conepikanue AMccepTAUHOHHO paboThbI

Hucceprauus cocTout u3 BBemeHws, YETBIPEX TIJIaB, BBIBOJIOB IO padoTe,
oubmorpaduueckoro crucka u3 222 HauMeHOBaHUH U YETBIPEX NPUIOKEHUH.
O6vem nuccepranun Ges oubnnorpaduyeckoro crnucka M mpuiokenus —130
CTpaHuL, 001Kk o6beM — 196 c.

Bo BBenennn o6ocHOBaHa akTyalbHOCTb PAGOTHI, OCTABIEHDI LeNib U 3a1a-
1M MCCIICN0BaHMS, ONMMCaHbl HAaY4YHAss HOBM3HA, TEOPETHYECKAs U MPaKTHYeCKas
3HaYUMOCTb Pa0OThI, OCHOBHBIE IONOXKEHHSI, BBIHOCHMbIE Ha 3allUTY, MOKa3aHbI
00OCHOBaHHOCTb 1 OCTOBEPHOCTD IOy YeHHBIX pe3yJibTaToB, anpodaius padoThl.

B nepgoii raase paccmorpens! ocobenHocTH OpraHU3alMU CXKUTaHUsI TBEp-
ABIX KOMMYHAJIbHBIX OTXOZOB U 00pa30BaHHE BPENHBIX BHIOPOCOB, TEXHHYECKHE
NPOOJIEMBI NP CXKUTAHHWM JPEBECHBIX U GBITOBBIX OTXOJIOB, NPOAHATH3HPOBAHEI
HONXOABL K MaTeMaTH4eCKOMY MOJENMPOBAHMIO [IPOLECCOB FOPEHHs TBEPOTO
ToruBa 1 CFD-mMonenupoBanuio ropenus cioeBoro TBEPIOI0 TOMJIMBA B IIeYax U
KOT/IaX, pacCMOTPEHbI MaTEMaTHYECKUE MOJIENH Ta30MHAMUKH, FOPEHUS U Tell-
JI000MEHa, MCHONB3yeMble MPU MOJCIHPOBAHHH B Ansys Fluent. Cnenan BbiBOS,
UTO TIpH CIKUraHHUK OTXOJO0B BO3MOMHO JOCTHYH TPeGYEMBIX SKOJOrMUECKHX MO-
KasaTeseH, HO NpoOJIEMON SBIAETCS KOHTPOIb HEOOXOMMMBIX PEXKUMOB TOpPEHMS.
B noBeiuenun sddextnBHOCTH  KpymHOMACIITAGHBIX cHCTEM TEPMHUYECKOH YTH-
JIU3alMK OTXOJI0B IIMPOKOE MPUMEHEHUE HAILLIH CUCTEMBI CFD-MonenupoBanus,
KOTOPBIC HCIIONE3YIOTCS HE TONBKO ISl IPOrHO3HPOBAHHMS PAGOThI YCTAHOBOK, HO
1 JJI50 ONTHMU3ALWHU U TIOBBILLICHHS KCILTyaTaALHOHHOM S3)()EKTHBHOCTH.

Bo BTopo#i raase npencrasnena pa3paboTaHHas couckarteseM pacyeTHas
CFD Mozens ropeHns TBepAOro TOMUIMBA B HEMOABIKHOM CIIOG. IIpousBeneH BbI-
00p pacyeTHOI 06MacTH U pacyeTHbIX MoJieJied, NPOU3BENIeH BBIOOP cr1ocoba To-
CTPOCHUS pacyeTHOH CeTKH. [lisl OUeHKH MOTHOTHI U 3hdEKTUBHOCTH TOPEHHUsI 110
Pe3yJIbTaTaM MOZCIMPOBAHUS MPE/UIOKEHA METOJMKA pacyueTa BPeMeHH TeueHH sl
Fa30BOro TOTOKa IIOCJIe 3aBEPILEHUs] MOPEHHUS, MO3BOJSIOIAS OLEHHTh OBIACTE



OKOHYaHHSI TOPEHMsI W TOJIHOTY CrOPaHMs IOPIOYMX BELIECTB U PA3TO0KEHHS 3a-
FPSI3HSIOWIUX COeNMHEHMM. [IpemsoxeHbl KPUTEpHH OLEHKH 3(P(HEKTHBHOCTH
IpoLecca FOPEHHUs ¥ BeJIMUUHBI BBIOPOCOB: J0JIKO HECTOPEBIIMX I'OPIOUNX BEIIECTB
torumga, Teruiooil KITJ Tonku u 000OLIeHHbIH KpUTepHil BBIOPOCOB, MPEICTaB-
JISFOIMH MacCOBBIA PacXoi 3arps3HsIOIIUX COeMHEHNH, MPUBEICHHBIX K €1MHO-
My HOpMaJHM30BaHHOMY 3HaueHH10. [IpuBeieHbl BhIpaXKeHUs pacyeTa JaHHbIX KpH-
TepHUEB, KaK IPH MTPOBEJCHUH MPOMBbILLIEHHBIX UCIIBITAHWH, TaK U 110 pe3yJbTaTam
YUCJIEHHOTO MOJAEIUPOBaHUs.

B TpeTbeii riaBe npousseleHa Beprudukaius paspadorannon CFD-monenny,
KOTOpasi BBIMIONIHEHA AByMsl CIIOCO0aMU — II0 Pe3yJIbTaThl POMBILIIEHHbBIX HCITbI-
TaHMH TBEPAOTOIIMBHOIO KOTJIA U MO OLEHKE BeJIMYMHBI 00pa3oBaHus 3arps3Hs-
IOLUX BELIECTB, OMNPE/CICHHBIX HAa OCHOBAHMHM HOPMATHBHBIX PAaCUETHBIX METO-
IUK Y TOMYYEHHBIX 110 pe3yJibTaTaM 4YHUCIEHHOI0 MOoJenupoBaHus. [IpoMbIlIIeH-
Hble HCIBITAHUS 3aKirodaiuch B okxuranud RDF-ronnuBa B TBEPAOTOIIMBHOM
KOTJIe MOIIHOCTRIO | MBT, 3KCIulyaTUpyeMOro Ha IIOJIMTOHE TBEPIbIX KOMMY-
HalbHBIX 0TX010B «CTpesenkoe» ropoaa bearopona. Mcneitanus nNpoBOAUINCH C
LIeJIBIO OLIEHKU (P (PEKTUBHOCTH TOPEHMs U KOJUUECTBEHHBIX W3MEPEHUH BBIOPO-
COB BpeJHbBIX BellecTB. Ha BTOpoM 3Tane NpoOBEpPKH aIeKBAaTHOCTU MOJEJH CPaB-
HUBAJIMCH BBIOPOCHI MMPH CIKUTAaHUK Psiia TOIUIMB a (JpeBECHHa, aHTPALUT, KaMEH-
HbIii U Oypeii yron, Topd, TKO Bnaxunoctu 10, 20 u 30%), onpesen€HHbIe MO
IIBYyM HOPMATHBHBIM METOAMKAM M IIOJy4YeHHbIE B pe3yJibTaTe PELICHUS MOICIIH.
Bepudukaius nokasana aiekBaTHOCTh paspaborannoi CFD-monenn U BO3MOX-
HOCTb MCIIOJB30BAHUS MOJIEIMPOBAHHUS Ul JKOJIOIMYECKOM OLEHKH COKUIaHMs
TBepabIx TorumB U TKO.

B uderBepTOli riiaBe NpHUBENEHbl PE3YJILTATHI HCCIEIOBAHUS C LICIBIO MOBBI-
eHust SPPEKTUBHOCTH COKUTAHUS TBEPABIX OBITOBLIX OTXOJOB W CHHXEHHs Bbl-
OpocoB 3arps3HsOIUX BelecTB. [IpoBeneHbl BHIYHUCIUTE/BHBIE KCIEPUMEHTHI
11 Bogorpeiinoro KBM-1,0 ¢ HemoABMXKHOM KOJOCHUKOBOM PEIIETKONH MOLIHO-
cteio | MBT 10 onpezenenvio BIMsHUs Ha 3G (EKTHBHOCTb TOPEHHsS U BHIOPOCHI
BPEIHBIX BEIIECTB TAKUX MMapaMeTpoB, Kak Kod(duiueHT u30biTKa BO3ayXa, TeM-
mepaTypsl BO3[yXa, [10JaBaeMOro Ha ropeHue, U reometpuu tonku. CuenaH Bbl-
BOJI, YTO IMOBBICHTH ((HEKTUBHOCTh FOPEHUs] OpraHU3aLMen peXKUMa TOpeHUs B
TOTIKE HEBO3MOYKHO, TaK KaK OJHOBPEMEHHO NOCTHYb HU3KUX 3HAYEHHH BbIOPOCOB
W TIOJTHOTO CrOpaHHWs TOIUIMBA, U3MEHssl pacCMaTpUMBaeMble MapameTpbl, HEBO3-
MOXHO. [TpenoeHo CKUraTh OTXOAbl C MUHUMAJIbHO BO3MOXHBIM KOJIMYECTBOM
BO3/yXa U 00ECMeUYUTh JOKUT HECTOPEBILEro TOIJIMBA U BPEIHBIX BEILECTB 110CIe
TOIIKH, JJIS Yero BBIMTOJIHEHO UCCIENOBAaHUE MPU Pa3IM4YHON OpraHu3aluy JABUKE-
HHUs ra30B B TOMNKEe W raszoxoje nocie Hee. s MCKIKOUYEHHMS HEPAaBHOMEPHOCTH
MOTOKA Ta30B M3-3a PE3KOro IMOBOpPOTa IIOCJIE€ TOIKH, HA OCHOBaHWM aHaJU3a
IIIECTU BapUaHTOB, TMPE/JI0KEeHa OPraHU3alMs HaJ KOTJIOM JOMOJHHUTENIbHOIO ra-
30X0/1a BBICOTOM 2,5 M ¢ IMOBOPOTOM MOTOKa Ha 180° 1 OmycKHOM 4acThio 2,5 M.

B 3akiroyeHdH TpPHUBEICHbI OCHOBHbIE PE3yJbTaThl IMCCEPTALMOHHOIO MC-
CJI€JOBaHHUs COUCKATEIS.



B npunoxxeHUH MpeICcTaBleHbl aKThl BHEAPEHUS pe3yIbTaToOB IUCCepTaLlMOH-
HOIrO MCCIIENOBAaHUs B MPOou3BoACTBeHHYI0 nesiteabHocTh OO0 «TK DxorpaHncy,
yueOHnbiii mpouecc bI'TY um. B.I'. IllyxoBa, nucbMO 0 HaMEpeHUSIX HCIOJIB30Ba-
HUsI pe3yJIbTaTOB paboThl B y4eOHOM IIpoliecce YHHBEPCHTETa THKDPHT, aKT Mpo-
MBILIJIEHHBIX UCIBITAHUI TBEPAOTOIUIMBHOIO KOTNIA, pe3ybTaTbl CTATUCTHYECKON
00paboTKK Pe3yJIbTaTOB UCIBITAHUM, TEKCT NPOrpaMMbl, COCTaBJIEHHOH IO pa3pa-
OOTaHHOM AUCCEPTAHTOM METOJUKE.

JluccepraiponHas padoTa rnpoiia anpodanuo Ha BCEPOCCUUCKUX U MEXKILY-
HapOJHBIX KOH(EPEHLIUsX, 10 €€ pe3ysibTaTaM OllyOJIMKOBaHO 14 neyaTHbIX padoT,
B TOM YKCJI€ TPH CTaThU B U3aHUsX, pereH3upyembolx BAK PD u tpu B uzganusx,
WUHJIEKCUPYEMBIX B SCOpus.

ABTOpedepar COOTBETCTBYET COIEPKAHUIO IUCCEPTALHOHHOW pabOThl U
TIOJIHOCTBIO OTPa)KaeT €€ Pe3yJIbTaThl.

HayuHo# HOBH3HOH 00,121a10T cJieayIolHe pe3y/bTaTbl padoThl:

1. MetogaMM BBIUYMCIMUTEbHOW TMAPOJMHAMUKU IPOBENECHBI MCCIIEI0BaHUS
rOpeHUsl TBEPJOIro TOIJIMBA B HEMOJBU)KHOM CJIO€ Ha KOJIOCHMKOBOHM PELIETKE W
YCTaHOBJIEHB! 00LIKMEe 3aKOHOMEPHOCTH BJIMSHUS PeKUMa COKUTaHUs Ha (D (PEKTUB-
HOCTb FOpeHUsl U 00pa30BaHKE BPEIHbBIX BEILECTB.

2. Pa3paborana MeTonuMka pacdera BpPEMEHM TEe4YeHHUs [a30BOro II0TOKa
MocJie 3aBeplleHUs] TOPEHUs MO AaHHBIM JIMHUH TOKa Ia30BOM Cpe.bl

3. Jlnst oueHkH 3(hPEeKTUBHOCTH FOPEHUs TOIIMBA B TONKE MPENI0XKEHBI KpU-
TEpUU: JI0JI HECTOpEBIIMX roproumx BeulecTB Tormsa, KI1/ Tonku, 06001ER-
HBII KpUTEepUil BEIOPOCOB.

4. PazpaboTtaHa MeTOAMKA pacyeTa BPEMEHU TeUEHHUs Ia30BOI0 IMOTOKA I1OCTIE
OKOHYAHMsI TOPEHHUs MO NaHHBIM JIMHUHA TOKa, Cr€HEpPUPOBAHHBIM B DPE3YJIbTATE
MoeTupoBaHus TBepaoTormiuBHoro kotia B ANSYS Fluent.

Teopernyeckasi 3HAYUMOCTb MOJIY4eHHBIX ABTOPOM JAHCCEpPTALIMH pe-
3yJIbTATOB:

1. IlpenyoxeHHbIN NOAXOA K YUCIEHHOMY MOJEIUPOBAHMIO IMpOLEecca rope-
HUSI TBEPJOIO TOIJIMBA HA KOJOCHUKOBOM pelleTKe MO3BOJISeT ¢ TpedyeMol ToY-
HOCTBIO Y NPUEMIIEMbIMU BPEMEHHBIMH 3aTpaTaMy MOJYUYUTH JIOKAJIbHbIE XapaKTe-
PUCTUKH TIpOLIEcCca TOPEHHUs, KOTOPble HEBO3MOXXHO ONPENEIUTh NPSIMBIMU H3Me-
PEHHUAMM, a TaKXKe MPOU3BOIAUTH IKOJIOTMUYECKYIO OLEHKY CXKWUIaHWs TOIUIMB Ha
OCHOBE MO/IEJIMPOBAHUSI.

2. Metopn pacyeTa BpeME€HU Te4eHUsl Fra30BOr0 MOTOKA MOCJIE OKOHYaHUs ro-
pPEHMs TTO3BOJISIET BBINOJHATh ONTUMU3ALIMIO MPU KOHCTPYUPOBAHUM U aHAJIMU3E
paboThl KOTJIOB.

IIpakTHueckasi 3HAYUMOCTb MNOJYYEHHbIX aBTOPOM [IHCCEPTALHH pe-
3yJbTATOB: Pe3ynprarsl paboThl JOKa3bIBAalOT BO3MOXXHOCTH MCIOJIB30BAHUS OT-
XOJIOB B KayecTBe TOIUIMBA IPU YCIOBHU OpraHU3allMd HEOOXOAUMOIO pexHuma
ropenus. IlpenioxxeHHbld NOAX0A K OpraHu3alydyd TOPEHHUs MO3BOJISIET MOBBICUTH
KT/ tonku ¢ 83,7% mo 89,4% wu cau3uth BeiOpockl ¢ 0,325 mo 0,304 r/MJIxk.
VYcTaHoBJIeHBl ONTUMAaNIbHbIE 3HauUeHUsT KoadduiieHTa U30bITKa BO3AyXa U BilaxK-



Hoctu RDF-TonnuBa.

PesynbTaThl nuccepraipoHHoi padotsl BHeapeHbl B OO0 «TK «3koTpaHey,
r. bearopoa, u MoryT ObITb PEKOMEHAOBAHbl [JISl YTHIU3ALHH OTXOA0B B 'PaHH-
nax nonuronoB TKO. PesynpraThl BHeapeHbl B yueOHbl npouecc BI'TY um.
B.I'. lllyxoga (r. benropon) u B Yuurepcuret Tukpura (Pecrybnuka Mpak).

3ameyaHus no pabore

1. JIns TOIIMBHEIX siYeeK BbiOpaHa mpsiMoyrosibHasi opma. Yem o0ycioBIIeH
3TO BBIOOP U pa3Mepbl ITUX siueeK?

2. Ha puc. «CxemMa u3mepeHui» tepmonapa isi U3MEpeHUs TeEMIIepaTyphbl ra-
30B T10CJIe TOIIKH HAXOJUTCS HE B BBIXOJHOM OKHE, a B TpyOHOM Ity4Kke. He oxasbl-
BaeT JIM 3TO BIUSHHE HA TOYHOCTh U3MEPEHUIN?

3. B pabote mpuBOAsTCS pe3yJibTaTbl ONPEACIEHUsT BPEMEHU IIPOXOKACHHS
TIOTOKOB rasa Mo JUHUHU TOKa, HO HeT 00OCHOBaHUs BbIOOpa KOJIUYECTBA ITUX JIM-
Hui. TpeOyercsi mokaszaTh, YTO MpPENCTaBlIEHHbIE BBIOOPKH COOTBETCTBYIOT IIPO-
eccaM B TOMKe 0e3 UX KPUTUUECKOro YIPOILEHHUS.

4. B pabore yka3zano, uto BennunHa KIIJI korna He xapaktepusyeT 3ddek-
THBHOCTB FOpEHUs B TOMKe. TpedyeTcs MosiCHEHUE 3TOr0 yTBEPKACHUS.

5. B pabore ykazaHo, 4To «3(PPeKTUBHOE YNpPaBIEHUE FOPEHUEM ... MONKET
BBITIOTHITHCS HA OCHOBE METOJIOB BBIYHCIUTENbHON ruaponuHamuku (CFD —
Computational Fluid Dynamics)...». Cnenyer orMetuTh, 4To npumeHernue CFD
JNEUCTBUTENBHO 3P (HEKTUBHO JIsI CUCTEM C CJIOKHOM reoMeTpueld WU MHOI'OKOH-
TYpHOH AWMHAMHUKOMW, OJHAKO MMOTPENTHOCTH NPU 3aJaHUM BXOAHBIX JaHHBIX (reo-
MeTpusi 00BEKTa, PEKUMbBI TEMJIOBOIO MMOTOKA, CBOMCTBA MaTepUalOB, CKOPOCTU U
TeMIIepaTypbl, COCTAB ra3o0Bo# (a3bl, mapameTpbl BLIOPOCOB U T.[.) MOTYT OrpaHu-
YUBaTh IPUMEHUMOCTh pe3ynbTaToB CFD-MoaennpoBaHusi.

6. YTBepxAeHHEe «I0CTUYb HU3KUX 3HAUYEHUU BBIOPOCOB U MOJHOIO CrOPaHUS
TOIUIMBA B KOTJIaX MaJlOd MOILHOCTHM TOJIBKO palMOHa/IM3alMell TOpeHuUsl B TOIKe
HEBO3MOXHO0» MOXET ObITh CIMIIKOM KaTeropu4HO, MOCKOJIbKY B OIHOM Ciy4ae
palMOHAIM3aLUsl TOPEHUS MOXKET JaTh 3HAUMUTENbHbIA 3(Q¢eKT, B Apyrom —
MEHBILIMH, B 3aBUCUMOCTH OT BIIMSIHUSI Pa3HBIX (DAKTOPOB: reOMETPUs TONKH, pe-
KMMBI [10J1a4¥ TOTLJIMBA WM BO3.lyXa, CBOMCTBA TOIUIMBA, TypOYJIEHTHOCTb U (a3o-
BbI€ B3aUMO/ICHCTBUSI.

CooTBercTBHE AHccepTALMU H aBTOpedepaTa NacmOpPTy HAYYHOH CHeELH-
AJIbHOCTH

HucceprauyvonHas paboTa U aBTopedepaT COOTBETCTBYIOT MAacrnopTy CHelu-
anbHoCTH 2.4.6. TeopeTuueckas U npUKiaaHas TEIJIOTEXHUKA, @ UMEHHO MyHKTaM:

. 9. Cucremsl obecrieyeHus TETUIOBOTO PEKKUMa TETUIOIHEPreTHYecKuX 00b-
€KTOB, METO/bl UX COBEPLIEHCTBOBAHUS;

n. 10. Teoperrueckue OCHOBBI CO3AaHHsI MAJOOTXOIHBIX TETIOBBIX TEXHOJIO-
I'MYECKUX YCTAHOBOK, CTIOCOOCTBYIOUIMX 3aIUTE OKPYIKAIOIIEH CpeIbl.

CooTBeTCTBUE COEpIKaHUS AUCCEPTAUHOHHON paboThl crieuatbHOCTH 2.4.6.
Teopernueckas U npukiagHas TEMJIOTEXHUKA, 110 KOTOPOH OHA MpeaCcTaBiseTcs K
3alluTe, NOATBEepXKAaeTcs anpobauueid paboTel, e€ HaydHOW HOBU3HOH U MPaKTH-



9ECKOH 3HAaYUMOCTBIO.

3akaoyenne

Jucceprauronnas pa6ora «IToBbimeHue 3P PEKTUBHOCTH CIKUTAHHS TBEPI0-
F'0 TOILIMBA H OTXO/I0B B KOTJIAX Malloif MOIIHOCTH ¢ KOJIOCHHKOBOI pEeLIeTKO», B
KOTOpPOH pellieHa Ba)kHas HaydHO-IIpaKTU4ecKas 3afaya, 3aKIT0Yarollascs OBk
WIEHUH 3P (PEKTHBHOCTH TOPeHHs, oBeceyeHun NIOJTHOTO CrOpaHUsl TOPHOYMX Be-
IIECTB B ra3oBOi (ase M CHUIKEHUHM 0OBeMA BPEIHBIX BBIOPOCOB NP CXKHTAaHHU
HEOAHOPOAHOrO TBEPIOrO TOMIKMBA B TONKAX Meueil i KOTIoR MaJloi MOLIHOCTH 3a
CHCT OpraHM3alMK PALHOHATBHON CTPYKTYPBI FA30BOr0 MOTOKA B TOIIKE U JIOJKUTra
HECTOpEBILIMX COeMHEHMH U 3arpA3HSIOMKMX BEIeCTB [0CTe Hee M0 CBOEH aKTy-
alTbHOCTH, Hay4YHOH HOBH3HE, YPOBHIO BLIIOJIHCHUS, HAYYHOM W MPaKTHUECKOI
3HAYMMOCTH NOJIyY€HHBIX PE3yIbTATOB U JIMYHOMY BKJIaly aBTOpa MONHOCTBIO CO-
OTBETCTBYET KPHTEPHSM, YCTAHOBICHHBIM B I1. 9-]4 «Ilonoxenue o nopsiaxe [IpuU-
CYKJICHUS YYEHBIX CTENEHeW», yTBepKIeHHOro Ilocranosinenuem Ipasurenscrra
Poccuiickoit ®eneparuu or 24 ceHTa0pst 2013 r. Ne 842 (pex. ot 16.10.2024), a eé
aBTOp, Axmen Aupad A6ayia AXMen, 3acnyKuBaeT NIPUCYKIEHUS YYEHOH CTe-
NCHA KaHAMAAaTa TEXHHYECKHX HAyK [0 CHelHAlbHOCTH 2.4.6. Teopetnueckas u
NPUKIIaIHAs TeNJIOTEXHHKA.

Huccepranus, aBTOpedepaT U OT3BIB 0GCYKACHBI 1 OJIOOpEHbI Ha 3aceaHun
Ka(Qeapbl TeXHUYECKOi TEIIO(YHU3UKH, POTOKOI Ne 6 0T «20) HOA0ps 2025 .
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