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I am pleased to provide a positive review of Mr. Baizhuma’s PhD thesis on the topic of
“Technical and technological solution of the problem of icing of working wind turbines in the
sharply continental regions”™. This research is highly relevant to the field of wind energy and is a
good contribution to solving the wind turbine icing problem.

Mr. Baizhuma’s thesis is an in-depth exploration of the issue of wind turbine icing, with a
specific focus on vertical-axis wind turbines. As part of his resecarch Mr. Baizhuma has provided
a comprehensive review of the literature, identified the key challenges in this area and proposed
innovative solutions to address these challenges. These research findings demonstrate a thorough
understanding of the complex issues surrounding wind turbine icing.

Mr. Baizhuma has conducted extensive research, including field experiments, numerical
simulations, and theoretical analysis, to investigate the effect of icing on the performance of
vertical-axis wind turbines. He has also proposed a novel de-icing mechanism, which is effective
in reducing the ice build-up on the turbine blades, thereby increasing their efficiency.

[ would also like to emphasize that his participation in two international conferences and the
publication of two world-class papers is a testament to the quality of his research. Mr. Baizhuma’s
papers have been good cited. His contribution to the development of new solutions for wind turbine
icing has been recognized by his peers.

In summary, this PhD thesis is a good piece of work and has the potential to have a real impact
on the industry. Mr. Baizhuma’s expertise in the field of vertical-axis wind turbine icing is evident
throughout your thesis, and his innovative solutions to the problem are both practical and effective.
I am confident that Mr. Baizhuma research will continue to have a lasting impact on the field, and
I wish him all the best in the future endeavors.

As part of his Ph.D. work, Mr. Baizhuma has visited my Department of Mechanics, Technical
university of Sofia, Plovdiv branch and he has shown fine commitment and hard work to do his
research work. Thus I was pleased with his presence at our department.

In conclusion, the Ph.D. thesis presented by Mr. Baizhuma: Technical and technological
solution of the problem of icing of working wind turbines in the sharply continental regions,
presented for the degree of Doctor of Philosophy (Ph.D.) has the scientific novelty, practical
significance, and original contribution required for the Ph.D. degree.
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BAUJIAHBIC KOHE IIOLUTA )KOFAPBI MEKTEBI
TEJIEKOMMYHUKAUMS )KOHE MEHE/DKMEHT ®AKYJILTETI

On-®apabu aTeinaars! Kasak yITThIK yauBepcuTeTi
DH3HKa-TeXHHKANBIK QaKyIbTeTi
JKbuty Gu3HKackl koHe TeXHUKAIBIK (PU3MKA Kadeapackl

KAHAUJATTBIK JUCCEPTALUS TEH JXETEKIUICIHIH IIKIPI

Ater: Baiizkyma YKanpoc

Ataybl: LlyFbI1 KONTHHEHTANBABI AlIMAKTAPAA JKYMBIC iCTeHTIH kel KOHABIPFBLIAPBIHBIH
MY3 KaTy npo0/ieMAChIHbIH TeXHHKA-TEXHOJIOTHSIIBIK IIemiMi

Mamanapirsr: «6D072300 — Texuukaabik Gpuinka»

Men Baitxyma Mbip3ansiH "[IlyFeu1 KOHTHHEHTATBABI aifMAKTapaa KYMBIC iCTEHTIH XeJ
KOHIBIPFBUIAPBIHBIH ~ My3  KaTy  NpoOJeMAachiHblH  TEXHMKA-TEXHOJIOTMSUIBIK  Imernimi”
TaKBIPHIOBIHAAFE] KAHIMJATTEIK JUCCEPTALMACHIHA OH TiKip Giimipyre KyaHBIITHIMBIH. By
3€pPTTey eI FHEPreTHKACHI CaJIachl YIIIH YIKEH MaHBI3Fa He KOHE JKeJI KOHABIPFEUIAPBIHBIH MY3
Katy po0ieMachlH IIeHIyre XKaKchl yJ1ec 00JIbll TabbUIaibL.

Baiikyma MBIP3aHBIH AHMCCEpTALMACH TiK OCBTI JKeNl KOHABIPFRUIAPHIHA epeKIle Hazap
ayzapa OTBIPBII, XKeJI KOHABIPFbUIAPBIHA MY3 KaTy MICeNeciH TepeH 3epTTey GOJIbIN Tabblialbl.
baiixyma Mblp3a e3inin 3eprreyi asceinzma 9/1eOHeTTepre KaH-KaKThl 1IOJY >KAacajbl, OCHI
Calajarel HErisri Macenenepi aHbIKTab! JKOHE 01ap/bl eIy i HHHOBAUAIBIK MIeIiMAepiH
YCBIHABL  Byn seprreynepiin HoTHKenmepi dken KOHIBIPFBUIADBTHA My3 KATYIBIH Kypaesi
npodieManapbli TepeH TyCiHy 1l KepceTe/.

baitikyma MBIp3a My3 KaTyIbIH TIK OCBTi kel KOHIBIPFRUTAPBIHBIH OHIMALTIriHe acepiH
3€pTTey MaKCaThiHJAA NaNaiblK OKCIEPUMEHTTEP/l, CAHIBIK MOIENBJAEYi JKOHE TEOPHSITBIK
TalIaypl  KOCa  anraHja, ayKbIMJbl 3epTreyiep Kyprizai. On  conjal-ak KOHJBIPFBI
KalakTapblHAa My3 KaTyAblH mnaiina GonyelH THiMAI TOMEHIETEeTiH, OChUIalima oJapibIH
THIMIUTNIH apTTBIPATEIH My3 KaTyJaH KOPFay/IbIH JKaHa MEXaHH3MIH YCBIH/IBL

Men conpaii-ak OHBIH €Ki XanbIKapanblK KOH(EPEHIUSFA KATHICYbI OHE OMNeMIIK
JeHreferi eKi IbIFapMaHBIH JKapysUIaHYbl OHBIH 3epTTEyJepiHiH camachli KOpCEeTETIHIH aram
oTKiM Kenemi. BaikymMa MBIp3aHBIH MaKalamapl JKaKChl KeNTipiumreH. OHBIH el
KOH/IBIPFbUIAPBIHA MY3 KaTyblHaA KapChl XkaHa LeIiMAepai 93ip/eyre KOCKaH yiieciH apinTectepi
MONBIHAABI.

JKanmel, GyJ1 KaHAMAATTEIK AMCCEPTALUS JKAKCHI KYMBIC GOJBIN TaOBUTANb! JKOHE casara
HaKTbI 9Cep Ty MyMKiHAirine ue. baitayma MbIp3aHbIH TIK-0CHTI XKe/ KOHABIPFbLIAPbIHA My3 KaTy
canachInAare! ToKiprOeci aucceprauus GaphIChIHAA alKBIH KOPIHE/l XKOHe OHBIH MPOOIeMaHbl
WHHOBALMSUIBIK LICIIIM/EPi IPAKTHKATBIK JKoHe THIMAI. BaiiiyMa MbIp3aHbIH 3epTTeyepi canara
y3aK Mep3iMJi ocep eTeTiHiHe ceHiMAIMIH JaHe OFaH GoJaliak OacTamanappiia JKaKChUIbIK
TiNeHMiH.

Baibkyma MbIp3a  ©3iHIH JIOKTOPNBIK JKYMBICBIHBIH asceiiaa, Copus TeXHHKATBIK
yHusepeuteTinin, IlnoBaus xanacemjarsl (uianansl, MeXaHuka KadenapachlHa Kejim, ©3iHil
3epTTeY )KYMBICHIH OPBIHJAYFa AereH aJallAbIrbl MeH eHOCKKOPIBIFBIH KopceTTi. COHBIKTaH MeH
OHBIH 0i371iH Kadeapana OoNFaHbIHA KyaHBIITHIMBIH,

Koperrbiasuiaii - kene, JK.E.Baikyma Mbip3anbiH  Quiocopus QOKTOPEl  FHUIBIMH
AdpesKecin any il yesHpurad "' IIyFpl1 KONTHHENTANBAB! aliMaKTAPAA KYMBIC icTeiiTin
KeJl KOHABIPFBLIADBIHBIH MY3 KATYy NMP00JIeMAChIHBIH TeXHHKA-TEXHOJOTHSJIBIK IemiMi"
TaKbIpbIOBIHAAFEl  KaHAMAATTBIK auccepranuacsl  (Ph.D.)  ¢uinocodust nokTopsl FeuibiMu
Aapekecin Gepy YIIiH KaKeTTi FBUIBIMU JKAHATBIKKA, TPAKTHKABIK MAHBI3ABUILIKKA MOHE O31HIIK
yJlecke ue.




I3ri TinextrepmeH,

/Kone 6ap/

ITpod. Anexcanap ['eoprues, Gpuaocopus JOKTOPEI

JKanne! nmxenepust kadeapacel, TeleKOMMYHHKAIMS JKSHE IIOIITA YHHBEPCUTETI
1, Axan. Credan Mnaznenos keeci, 1700 Codus, Bonrapus

Ten.: +359 892 231371
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S, Kemweraesa [uana Cepuxboosna, WMH 890416450513, (yaocrosepeHue

= , ‘ 2.2025T1.),
JuyHocTH Ne 037494459, seigano MBJI PK ot 02.02.2015 . meitcteurensro 0 01.02.2025 ri)
HACTOSIIMM  ITOATBEPAKIAKD, YTO aHHBIH TepeBOJ SIBISETCS TOYHBIM I1€PEBOJOM IaHHOTO

JAOKYMEHTa U COOTBETCIBYCT COACPIKAHHIO OpHUI'HHa1a JOKYMEHTA.
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«TPHALATOC» Mast IBE THICSAUH ABALATH TPEThero roaa s, Mycartaepa AiirepuM MakcaToBHa,
HOTapHyc ropoja AJimMatsl, JeHCTBYIOMHIT Ha OCHOBaHWM muuen3un Ne21015147, BeliaHHOlM
Muuncrepersom FOctnunn PecnyGankn Kaszaxcran or 15.04.2021 roja, CBU/ICTE/ILCTBYIO
NOIMHHOCTE noanucH nepeBogunka Kemsxeraeoit duanbr CepukdosoBubl.  JIHUHOCTD
TEpeBOYHKA yCTAHOBICHA, 1€eCTIOCOGHOCTD 1 ITOIHOMOYHS IIPOBEPEHBI.

3aperucTprpoBano B peectpe 3a No 764
Bsbickana cymma cormacno cr. 30 1. 2 3akona PK «O Hotapnate»
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