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REVIEW
on the PhD Thesis
A. O. Nugymanova : Combustion Processes in Combustion Chambers of Kazakh
Thermal Power Plants with Burning High-Ash Coal (in Russian)

The thesis is based on physical, mathematical, and chemical models for solution of
thermal processes in real combustion chambers where high-ash coal is burnt.

The dissertation deals with topical problems of physical chemistry and power engineering
to reduce emissions of harmful substances during the combustion of high-ash coal in a boiler of the
thermal power plant. Numerical methods and computer simulations are applied. Achieved results
are a convincing contribution to fundamental and applied research in the field of thermal physics
and heat, undoubtedly. ) .

Aerodynamic characteristics are obtained as a result of computations. Temperature
distributions and concentration characteristics of the products of combustion inside the
combustion chamber space are important results for analysis of the effect of combustion
processes of pulverized solid fuel on the environment from an ecological point of view.

Numerical experiments were performed for different furnace chamber arrangement —
direct flow and vortex flow. Results achieved for direct-flow arrangement are compared with
data from experiments performed at the boilers of the thermal power station. Further
computations were performed for new technology based on step fuel burning. Special numerical
solutions deal with off-design performance of the boiler when two furnaces are in emergency
mode. In all cases aerodynamic characteristics, temperature distributions, and namely
distributions of concentration of products of combustion — carbon dioxide CO,, carbon
monoxide CO, nitrogen dioxide NO; — are described in detail, analyzed and discussed.

The results presented in the thesis will help experts in the field of thermal physics and
thermal power engineering to optimize and improve the combustion processes, and to minimize
harmful substances at operation of thermal power stations. The practical value of the study is
determined by the flexibility of the proposed numerical methods of research that can be broadly
applied to any similar facilities of power engineering.



During doctoral studies A. O. Nugymanova demonstrated its scientific curiosity to the
problem of complex modeling of reacting flow; its rigorous approach to work enabled her to
gain experience in the modeling of these flows. Her main results were presented at a number of
major international and national conferences and journals. Activity of A.O.Nugymanova to
publish her results is excellent.

In general, the PhD. thesis A. O. Nugymanova : Combustion Processes in Combustion
Chambers of Kazakh Thermal Power Plants with Burning High-Ash Coal, presented for the
degree of Doctor of Philosophy (PhD) in physics, for scientific novelty, practical significance,
the degree of validation of the results, fully meet the requirements and it can be recommended
for protection in the specialty 6D07230Q - Technical Physics.
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OT3bIB
Ha JUCCePTallMOHHYIO paboTy
Hyremvanosoit A.O.: “IIpoyeccel 2openus 6 monounvix kamepax kazaxcmarckux TOC,
UCNONL3YIOUJUX BbICOKO30IbHbLU Y20/b”" (HA PYCCKOM SI3BIKE)

B nuccepranuonnoit paborte pazpaboTanbl pU3NKO-MaTEMATHUECKUE, XUMHUYECKHE MOJIEITH
JUIi pelIeHMs] TEeIJIOBBIX IIPOLECCOB B pEalbHBIX TOMOYHBIX Kamepax, COKUTaloluX
BBICOKO30JIBHBIH YTOJIb.

JlucceprannonHas paboTa MOCBSINEHA aKTyaJbHBIM IpoOsieMaM (U3UYECKOH XHMHH U
TEIUIO9HEPTeTUKH 10 CHUIKEHHUIO BHIOPOCOB BPEIHBIX BEILIECTB MPH C)KUIAHUHM BBICOKO30JbHOTO
yIis B TOMOYHBIX Kamepax komia TOLI. IlpuMeHsioTcs uMciaeHHble METOJbl B KOMIBIOTEPHOE
mozenupoBanue. [lomydeHHble pe3ynbTaThl BHECYT BKJIaJ] B (QyHIAMEHTAJIbHBIE U MPUKIIAIHbIC
HccleIoBaHus B 00J1aCcTH TeMI0()U3UKH U TETNIOTEXHUKH.

Ilpy mnpoBeaeHMM BBIYMCIHUTEIBHBIX OJKCIIEPUMEHTAX IOJIyYeHBl a’pOoJAMHAMUYECKHUE
XapakTepucTHKH. Pacnpenenenne temmeparypsl M KOHIEHTPAIMOHHBIE XapaKTEPHCTHKH
MPOIYKTOB CrOPAHUsI BHYTPH TOIMOYHOT'O MPOCTPAHCTBA SIBJISIOTCS BAXKHBIMU Pe3yJIbTaTaMu st
NPaBUJIBHOTO OIMCAHUS BIMSHUS IPOLIECCOB TOPEHHUS NBUIEBUJHOIO TBEPAOr0 TOILIMBA Ha
OKPYXKAIOIIYIO CPey € IKOJIOTHYECKOM TOUKH 3pEHHSL.

MerogaMu KOMIIBIOTEPHOTO MOJEJIMPOBAHUS ObUIM HMCCIIEJOBAHBl Pa3/IHuHbIE PEIKUMBI
T0/1a4y TOIIMBA B KAMEPY CrOpaHUs 4epe3 ropeoYHble yCTPOHCTBA: MPSIMOTOYHBIN M BUXPEBOM
cioco® mopauyn aspocMecH. llomydeHHble pe3ynpTaThl AT OPSIMOTOYHOrO crocofa Mogayu
a’pocMecH ObUIM CPABHEHBI C KCIIEPUMEHTAIbHBIMH JIaHHBIMH, I10JTyY€HHBIMH HEMOCPEICTBEHHO
Ha TOLI.

JanpHelimue pacyeTsl OBbUIM BBINOJHEHBI JAJIsl HOBOHW TEXHOJOTWH, OCHOBAHHOW Ha
CTYIIEHYaTOM C)KHUIaHMHM TOIUIMBA. [IpoBEAEHBI BBIUMCIUTENBHBIE OKCHEPUMEHTBHI 10
VICCIIEJOBAHUIO BJIMSHUS YAaCTHYHOH OCTAHOBKM IOJAYM YrOJbHOW NBUIM (aBApHMHBIA PENHM)
yepe3 ropesiouHble YCTPOHCTBA, KOr/la IBE FOpEeIKU HAXoJsATCs B aBapuiHOM pexxume. Bo Bcex
clydasXx MOJpOOHO ONHMCaHbI, NPOAHATM3UPOBAHBI U O0CYXKJEHBl a’pOJUHAMHMKA TEYEHHS,
pacmpeieNieHusl TeMIepaTypbl W KOHLEHTPALUU MPOAYKTOB TOpPEHMs, a HUMEHHO JUOKCHZA
yraepona COa, okeuna yriepoga CO, quokenza azora NOa.

[IpencraBneHHble B JAMCCEPTALMM  PE3yJIbTaThl [OMOTYT CIELMAIMCTaM B 00s1acTH
TeIIOPU3UKH U TEIUIOIHEPreTHKU ONTHMU3UPOBATh U YIYUIIUTh MPOLIECCHl TOPEHUs, a TaKkKe
MHHHMH3HPOBATh BEIOPOCKHI BpeJHBIX BelnecTB mpu skcruryataruu TOC. [IpakTiuueckas HEeHHOCTh
HCCIIEIOBaHUS ONpeeNseTcss THOKOCTBIO Mpe/ularaéMbIX YMCIEHHBIX METOJOB HCCIIENOBaHMUS,
KOTOpPbIE MOT'YT LIMPOKO MPUMEHSITHCS Ha JTIOOBIX aHAJIOTHYHBIX 0OBEKTaX SHEPreTHKH.



Bo Bpemsa yuebwl B nokropantype A.O. HyFpIMaHOBa IpoJeMOHCTPUpPOBAiA HAYYHBIM
HHTEPEC K NPO0JIeMe KOMIIJIEKCHOTO MOZIETMPOBAHHS PearupyroIlero NOToKa; €€ CTPOT i MOIX0/
K paboTe MO3BOJMII €i IOJyYHTh ONBIT B MOJEIMPOBAHHM I3THX IOTOKOB. E€ OCHOBHBIE
pe3yabTaThl OBUIM NPEACTABICHBl B psfe KPYMHBIX MEXKIYHAPOAHBIX M HALMOHAIBHBIX
KoH(pepenuuii u xxypHanax. JlestensHocts A.O. HyFbIMaHOBOM 110 myG/IMKALUK €€ pe3y/IbTaToB
ABJIETCS OTIIMYHOM.

B nenom, nucceprannonnas pa6ora Hyreivanosoit A.O.: “IIpoyeccol 20penus 6 monounwix
kamepax kasaxcmanckux TIC, ucnonv3ylowux 6viCOK030MbHbIU Y20ab”, TpeACTaBIeHHas Ha
couckanue creneHu Jokropa PhD, HayyHas HOBH3HA, NpakTHYeCKas 3HAYMMOCTh, CTENEHb
JOCTOBEPHOCTH PE€3yJIbTATOB, IIOJHOCTBIO COOTBETCTBYET TpeOOBAHUAM H MOXKET OBIThH

PEKOMEH/I0BaHa ISl 3aLIMTEI 110 crnenraabHocT «6D072300 — Texunuueckas Gpuzukay.

08.06.2021, Ilpara ITpodeccop unxenepun INasen [ladapuk
3apy0e)KHbI Hay4HBIil PyKOBOAUTEb
IIpodeccop Yerckoro TeXHHUECKOro
yHuBepcurera B I. [Ipare
@akynbTeT MaIIHHOCTPOCHHS




Tekcr-niepeBos IOKyMeHTa € @HIJIMHCKOrO si3blka Ha PYCCKHUH $3bIK  BBINOJIHEH MHOIO,
nepeBoaurkoM, JKypreiGaeBoit ['yanaz MyxamenanueBHOH, NUUH 770502401865,
Pecriy6imka Kasaxcran, ropoa Anmatsl, bocranaplkckuii paiioH, yiauna Mapkosa, 24A,
otwuc 18, Tent7 7772473792, e-mail: globus-zh@mail.ru.

7 i i ot

ropon Anmatel PecryOnuka Kazaxcran. BocemHanuaroe vioHs — JIB€ TBHICSIYM JIBaJllaTh
nepsoro roxaa. S, KoxaxmeroB Hypman Kupruzbaesuu, HOTapuyc ropoja AJIMarhl,
munensust Ne 11002952, Beimana Komurerom PerucrpalinoHHON CityKObl M OKa3aHHs -
paBoBOM oMo MuHucTepeTBa toctuimu Pecry6nukn Kazaxcran ot 21.11.2011 rona,
CBHUIETENILCTBYIO  IMO/UIMHHOCTL  MoAnucH  nepeBogunka  Kyprbibaesor — I'ynnHas
MyxamenanueBHbl. JIMUHOCTD MEPEeBOAYMKA YCTAHOBJIEHA, JA€ECIIOCOOHOCTh M IIOJIHOMOYHS
[IPOBEPEHBDI.

3aperucTpupoBaHo B peectpe 3a Nel894
OrutaueHHasi Ccymma: OJiHa ThICsUa MATbCOT COPOK CEMb TEHIE.
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