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REVIEW

by the foreign scientific supervisor of the PhD thesis "Plasma gasification of
municipal solid waste", prepared by the candidate Ruslan Baimuldin and
submitted for the scientific degree of a Doctor of Philosophy (PhD) in speciality
"6D072300 - Technical Physics".

As a result of the constant growth and the development of urban areas, the
generation and the accumulation of waste within them led to a rapid
deterioration of the environment and the quality of life. Furthermore, the
approach in collecting, transporting, treating and disposing the waste (waste
management) can significantly affect the quality of life by affecting the
surrounding air, water and ground.

Thus, the waste management has a significant impact on the living standard in
general. More precisely, municipal solid waste (MSW), as the bulk of the waste,
has become a big environmental and social problem, both in the world and in
Kazakhstan.

Thesis prepared by Ruslan Baimuldin is devoted to the development of effective
and environmentally friendly technology for gasification of solid waste by plasma,
utilising the numerical and experimental studies of solid waste gasification in
plasma installation. To achieve defined goals, the candidate has mathematically
modelled the gasification of solid waste by plasma, utilising the TERRA
thermodynamic calculation software package. Experimental studies were
performed using a pilot plant and balance methods for gasification of solid waste
by plasma.

The practical value of the work is in defining the values of operating parameters
of plasma installation for gasification of solid waste, and in defining the general
regularities of solid waste gasification by plasma. The constructed experimental
installation for gasification of MSW by plasma can be used for processing the
waste of various origins, including even toxic waste.

As I was informed, the thesis was carried out as a part of research financed by
the Ministry of Education and Science of the Republic of Kazakhstan, within the
priority "Power and Mechanical Engineering”, which gives the additional weight to
the achieved results.
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During the research candidate Ruslan Baimuldin established himself as a

competent young scientist, able to independently solve the scientific and
technical tasks assigned to him.

Finally, I think that the submitted PhD thesis meets the requirements of an
international PhD standard. I believe that the scientific results obtained in the
thesis comply with the requirements for the results of the PhD thesis, and that
candidate Ruslan Baimuldin deserves a Doctor of Philosophy degree in speciality
"6D072300 - Technical Physics”.

Foreign Scientific Supervisor:
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CIIMTCKUN YHUBEPCUTET

OTAEJEHHUE TPO®ECCUOHAJBHBIX UCCJIEJOBAHUN YHUBEPCUTETA

Cnnur, 27 aBrycra 2019 rona

OT3bIB

OT MHOCTPAHHOTO HAYYHOTO KOHCY/IbTaHTa JUCCEPTAllHOHHON paboThl Ha Temy «llnazmennas
rasuuKains TEepIbix OBITOBBIX OTXO/I0BY, MOATOTORACHHON KanauaaTtom baiimynanueiv Pycianom ua
CoMcKaHue crenenn Joktopa dunocodun (PhD) no cneunansuoctn «6D072300 — Texnuueckas
prznkar,

B pesyabraTe NOCTOSHHOrO pocTa M Pa3BUTHs FOPOJCKMX paloHOB 0Opa3oBaHHe U HAKOMICHHE B
HUX OTXO/I0B MPHBOJIMJIO K OBICTPOMY YXY/ULEHHIO COCTOAHUA OKPYIKAIOLICH CPe/ibl M KAueCTBa JKU3HH.
Kpome rtoro, noaxoa k cbopy, TpaHcrnopTupoke, o0paboTke M yTHAM3ALMH OTXOAOB (YIIpaBlieHHE
OTXO/IaMH) MOKET 3HAUMTEIBHO MOBIHATL HA KAUECTBO JKH3HW, BO3JCHCTBYA Ha OKPYKAIOUIMH BO3IYX.
BO/LY M 3eMJIIO,

Taxum oGpa3zom, ynpasieHie 0TX0/1aMH OKa3bIBACT 3HAYMTE/ILHOE BJIHAHHE HA YPOBEHb 5KU3HH B
uesioM. Tounee rosops, Teepbie ObiToBbie 0TX0/b1 (THO), Kak ocHOBHAS YacTh OTXO/I0B, cTaIM GOMILLION
IKOJIOMHUECKOH W coLnanbioil npobiemoil. kak B Mupe, Tak 1 B KasaxcraHe.

Huccepraums, noarorosaennas baiimynaunom Pycnanom, nocesiena paspaborke sdekTunhoii
H 9KOJIOTHUYECKH YHMCTOH TEXHOJIOTHU TrazsH(MKalMK TBEP/IbIX OTXCAOB [U1A3MOH C HCIMONB30BAHHEM
UHCIICHHBLIX M DKCIIEPUMEHTAILHBIN HCC/IC10BaAHHI ra3sHPUKALMH TBEPALIX OTXOA0B B MIA3MEHHON
vetanopke.,  Jns ocTHKEHHS  NOCTABACHHBLIX  1leJeH  KAHAHAAT MATeMAaTHUECKH CMOJEIHPOBAII
rasuUKalMIo  TBEP/AbIX OTXOA0B [1Ja3MOH, HCHOAb3yd [MaKeT MporpaMMHOro  odecrneveHus s
TepMOAMHaMuueckoro pacdera «TERRA». DkcnepumeHTalbHbIC HCCICIOBAHMS  NPOBOJMINCE ¢
HCMOb30BAHMEM NMJIOTHOH YCTAHOBKM M OaJaHCOBBIX METOAOB rasv(uKalMu TBEpPAbIX OTXO/10B
NnJ1a3Moii.

IlpakTryeckas ueHHOCTL paboThl 3aKIIOHMAETCS B ONpPE/Ie/ICHHH 3HaueHnH pabouux napameTpos
MJIA3MEHHOH YCTAHOBKH /Ul ra3suUKalund TBEPIbIX OTXOJOB, a TaKkKe B ONPEAesieHHH 0OLIMX
3aKOHOMEPHOCTEH  rasuukaumu  TBepAbIX OTXOA0B mua3zmoi. [locTpoeHHas “HKkcnepumenTaibHas
yeranoska Juis razsudukauun ThO nnasmoii Moxer ObITh MCTMOAb30BaHA s nepepaboTKH OTXO0/10B
Pa3IMUHOrO MPOUCXOKAEHHA, B TOM YHCIIE JaKe TOKCHUHbIX.

A nonyunn  ceeleHMA  uTO. AMccepTalis  Obila  BbITOJHEHA B pamMKax MCCHEI0BaHMNA,
(punancupyemoro Munuctepeteom odpazoranns n Haykn Pecny6ankn Kasaxcran, noa npuopurerom
«JHepreTHKa M MatiMHOCTPOCHHEY, UTO [PHJIACT JIONOJIHUTEILHBIR BEC JOCTHIHYTHIM PE3y/ibTaTaM.
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Bo epema nposelcHus HayuHoH paGoTel kaHauaat balimynamn Pyenan nokaszan cebs kak

H peHTOCIOCOOHBIH MOI010H yueHbli, crnocoOHbli HE3aBUCHMO peIlWTh HAaydHble W TEXHHYECKHE
34 H, BBCDCHHbBIC HM.

B 3akII049CHHH, 4 1IPEANOJIAralo, 4To NoAroToB/AeHHas J1OKTOPCKas AHCCepTallis COOTBETCTBYET
scom TpefOBAHMAM MEK/YHAPOHOTO cTaHaapTa no nojayveHuto crenedu PHD. Cuurato, uto HayuHble
PCIVALTATBL,  JOCTHIHYThIE B JaHHOW JIMCCEPTALMH, COOTBETCTBYIOT TpeDOBAHWAM  BbIMOJHEHHS
MCccepTallioHHOH  paGotel M uTo, kaHauaat balimyaamn Pycnan 3acny:kMBaeT cTeneHb 0KTOpa
swaocodun (PhD) no eneunanshoctu «6D072300 — Texunueckas dusnkay.

HMHOoCTpaHHbIH HaVUHbIH KOHCY/IbTAHT!

Jp.3narko Sukoscku, bakanapp Hayk, Maructp TexHuueckMX Hayk. AokTop ¢unocodun. DIC
noanues/

IlITaTneiit npodeccop konnemska
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ICKCT-NepeBO/l JOKYMEHT C AaHITHICKOro s3plKa HAa PYCCKUH S3bIK  BBIIOJHEH

wepesoasmrom HMbpawosoi AlirepuM bepuk6aeBHOiL, ropost AiMaThl, 4eTBepTOE HOAOps JIBE

TRICHSH ACBATHAILATOTO roja.
[loanuce: ,4/ /ﬁ,fia_wC/ &AC{ | ;—— - U Cﬁ
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Pecnybanka Kazaxcran. ropos AjaMarel, yeTBepTOe HOSOPS JBE THICAUH JIEBATHAIIATOIO

. A, Aceuidexkosa JKasupa AMEpEKOBHA, HOTApHYC TOpoja AIMaThl, JelcTBYIONMIT Ha
wuosanun rocyaapersennoil aunensun Ne 0001830, BelianHo# MHHHCTEPCTBOM IOCTHIIHH
PecmyOamkn Kasaxcran ot 27.04.2004 roaa, CBHAETENBCTBYIO TMOJUIMHHOCTB  ITOIMTHCH.
JCUAHHOH M3BECTHBIM MHE mepeBoaunkom  Mopamosoit Afirepum bepuxdaeBHo#, koropas

SOBCpIICHA B MOEM NIpUCYTCTBHH, JIMUHOCTB €€ yeTaHOBIICHA, 1eecnocoOHOCTh IIPOBEPEHa.
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