Official Review

For the Thesis of Dinmukhambet Baimbetov on the topic: "Experimental and
Numerical Studies of a Regenerative Solar Desalination System with a Heat
Pump", submitted for the degree of Doctor of Philosophy (PhD) in the specialty
6D060300 — Mechanics.

Dinmukhambet Baimbetov has undertaken an important and timely research
topic, focusing on addressing the pressing issue of water scarcity in arid regions. His
dissertation introduces a regenerative solar desalination system using a heat pump,
which not only optimizes energy use but also offers a sustainable solution to
desalination. The thorough experimental and numerical studies conducted by the
author show a high level of innovation and technical expertise.

In addition to the successful integration of a heat pump in the solar desalination
system, Dinmukhambet Baimbetov has demonstrated the potential for further
enhancing the system's efficiency by proposing future integration of a solar thermal
collector and a gas boiler. This approach could significantly extend the operational
capability of the desalination system by providing supplementary heat sources
during periods of low solar irradiance. The combined use of a heat pump, solar
thermal collector, and gas boiler could optimize the energy input, making the
desalination process more resilient and adaptable to varying environmental
conditions. This foresight reflects the author's understanding of the system's
scalability and its potential for further innovation in renewable energy-based
desalination technologies. His proposals for future work highlight the broader
applications and commercial viability of the system in real-world settings, especially
in regions with fluctuating solar resources.

Throughout the dissertation, D. Baimbetov has shown an excellent ability to
work independently and analytically, offering new insights into the field of
renewable energy applications. The results obtained from his research are of
significant value both theoretically and practically, providing potential applications
in regions facing water shortages.

The dissertation meets all the requirements for the award of the degree of
Doctor of Philosophy (PhD) and is fully deserving of recognition and approval.
Baimbetov Dinmukhambet Baimbetovich is worthy of being awarded the degree of
Doctor of Philosophy (PhD).
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OdurmansHbIi OT3HIB

Ha aucceprauuto Jluamyxambera banmberoBa Ha TeMy: "DKcneprUMeHTalIbHbIE U
YHUCJIEHHBIE UCCIIEIOBAHUS PETCHEPATUBHON COJIHEYHOM ONPECHUTEIIBHON CUCTEMBI
C TEIUIOBBIM HACOCOM", MPEACTABICHHYIO Ha COUCKAHUE CTEIIEHU JOKTOpa
¢bunocodpuu (PhD) no cnennanpaoctu 6D060300 — MexaHuka.

JuumyxamOeT banmOeToB BBIOpal BaXKHYIO M CBOEBPEMEHHYIO TEMY
HCCIIEIOBaHUS, COCPEIOTOYCHHYIO Ha PEIICHHH HACYIIHOW MpoOJieMbl HEXBATKU
BOABl B 3aCYLUIMBBIX peruoHax. B cBoel auccepraiuu OH TPEACTABISIET
PEreHEepaTUBHYIO COJIHEUHYI) OIPECHUTENIBHYIO CUCTEMY C HCIOJb30BAHUEM
TEIJIOBOIO HACOCA, YTO HE TOJBKO ONTUMHU3HUPYET UCIOIB30BAHUE SHEPTUM, HO U
npeayiaraeT yCTOMYMBOE pElIeHUE i1 onpecHeHus. [IpoBen€HHBbIE aBTOPOM
TUIATEIbHBIC YKCIEPUMEHTAIbHBIC U YUCJIECHHBIE MCCIEAOBAHUS JE€MOHCTPUPYIOT
BBICOKMI YPOBEHb MHHOBAIIMW U TEXHUYECKOW KOMIIETEHTHOCTH.

I[ToMumoO ycHemHOM MHTErpalMd TEIUIOBOTO HAcoca B  COJHEYHYIO
OTpEeCHUTENIbHYIO0 cucTemy, JuamyxamOer baumMOeToB mokaszan MOTCHIMAN JIs
JaTbHEUIero MOBBIIICHUS 3((PEKTUBHOCTH CHUCTEMBI, MPEAJIOKUB B OyayIIeM
MHTErPALMIO0 COJIHEYHOTO TEIUIOBOTO KOJUIEKTOPA M Ta30BOT0 KOTIA. Takoi Mmoaxon
MOJKET 3HAYUTEIBHO PACIIUPUTH paboure BOZMOXKHOCTH ONPECHUTEITLHON CHCTEMBI
3a cy€T obecreueHusl TOMOTHUTEIbHBIMUA UCTOYHUKAMHU TEIljIa B TIEPUOIBI HU3KOM
COJIHEYHON akTUBHOCTU. (COBMECTHOE WCIIONB30BAHHE TEIUIOBOIO HACOCA,
COJIHEYHOT'O TEIJIOBOT0 KOJIJIEKTOPAa M ra30BOr0 KOTJIa MO3BOJIUT ONTUMU3UPOBATH
notpebsieHne SHEpruM, Jejas Mpolecc ONMpecHeHUs Oojee yCTOMYMBBIM H
aJanTUPYEMBIM K M3MEHSIOLIMMCS YCIOBHUSIM OKPYXAIOWIECH cpeabl. ITO BUICHUE
OoTpakaeT MOHUMAaHUE ABTOPOM MACIITAOMPYEMOCTH CUCTEMBI U €€ TOTeHIIMAJIA JIs
JTATbHEUIINX WHHOBAllMM B 00JIACTM TEXHOJOTMH ONpPECHEHHS Ha OCHOBE
BO300HOBIISIEMBIX UICTOYHHUKOB dHEpruu. Ero mpemioxkenus mo panpHeiei padbore
NOJYEPKUBAIOT Oojiee MIUPOKUE OOJacCTH TPUMEHEHHS W KOMMEPYECKYIO
KU3HECTIOCOOHOCTh CHUCTEMBI B PEANbHBIX YCJIOBHSIX, OCOOCHHO B PETHOHAX C
IIEPEMEHHBIMU COJIHEUHBIMU PECYPCAMMU.

B xone Bemmonnenus auccepranuu J[. banmbOeToB mpomeMoHCTpHpOBaA
OTJIMYHBIE CIIOCOOHOCTH K CAMOCTOSITENIbHON M aHATMTUIECKOU paboTe, MPEIOKUB
HOBBIC HJieW B 00JaCTH MPUMEHEHHsI BO30OHOBIsieMoi sHepruu. [lomydeHHBbIE B
XOI€ €ro MCCIEHOBAaHMM pe3ylnbTaThl HMMEIOT 3HAUYUTEIBHYIO LIEHHOCTh KaK C
TEOPETUYECKOM, TAK U C MPAKTUYECKOW TOYKH 3PECHUS, OTKPBIBAS MMEPCIEKTUBBI JIJIS
IIPUMEHEHHS B PETUOHAX, CTPAJAIOMINX OT HEXBATKH BOJIBI.

Juccepraiysi COOTBETCTBYET BCEM TPEOOBAHUSM JJIsl PUCYKICHUS CTENIEHU
nokropa ¢unocodun (PhD) 1 momHOCTBIO 3acTyKUBAaeT MPU3HAHUS U OJOOpEHUSI.

baumb6eTor JInHMyxamOer banMOeToBHMY 3aciyKMBAeT MPUCYKIACHHUS JTOKTOpa
¢unocoduu (PhD).
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