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2 Clarivate
Analytics

NAS RK is pleased to announce that News of NAS RK. Series of geology and technical sciences
scientific journal has been accepted for indexing in the Emerging Sources Citation Index, a new
edition of Web of Science. Content in this index is under consideration by Clarivate Analytics
to be accepted in the Science Citation Index Expanded, the Social Sciences Citation Index, and
the Arts & Humanities Citation Index. The quality and depth of content Web of Science offers to
researchers, authors, publishers, and institutions sets it apart from other research databases.
The inclusion of News of NAS RK. Series of geology and technical sciences in the
Emerging Sources Citation Index demonstrates our dedication to providing the most relevant
and influential content of geology and engineering sciences to our community.

Kazaxcman Pecnyonuxacol ¥nmmoix eoiivim akademusicol « KP ¥£A Xabapnapwi. 'eonoeusi scane
MEXHUKATLIK bLIBIMOAD CepUsiCbly bliblMU JcypHaabinbiy Web of Science-miy oicananranzan
nyckacol Emerging Sources Citation Index-me undexcmenyee kabviioaneanvlH xabapiaiiovl.
byn unoexcmeny 6apwicoinoa Clarivate Analytics komnanusicol JcypHandvl 00au api the Science
Citation Index Expanded, the Social Sciences Citation Index oicone the Arts & Humanities
Citation Index-xe xabwvL10ay macenecin xapacmoipyoa. Webof Science szepmmeyuiinep,
asmopnap, bacnawbliap MeH meKkemenepee KOHmMeHm mepenoici MeH canacvih Ycovlnaowvl. KP
¥F'A Xabapnapwi. I'eonocus scane mexnuxanvlk eviiimoap cepusicol Emerging Sources Citation
Index-xe enyi 6i30iy KoeamoacmvlK yulik ey 63eKkmi Jicane 6e0eN0l 2e0N102Usl HCIHE MEXHUKATBIK
2LILIMOAp OOUbIHULA KOHMEHMKE A0ai0bleblMbl30bl OLI0IPEOi.

HAH PK coobwaem, umo nayunoiii sicypran « zeecmuss HAH PK. Cepusi eeonocuu u mexnuueckux
HayK» 6vL1 npunam 0ns undexcuposanus 6 Emerging Sources Citation Index, 06noenennoii éepcuu
Web of Science. Cooepoicanue 6 3mom uHOEeKCUpOBaHUuU HAXOOUMCS 8 CMAOUl paccMOmMpeHUs
rxomnanueu Clarivate Analytics ons danvheiiueeo npunsmus scypHana 6 the Science Citation
Index Expanded, the Social Sciences Citation Index u the Arts & Humanities Citation Index. Web
of Science npeonacaem xavecmeo u enyOuHy KOHmMeHmMa Ol UCCledosamelell, asmopos,
uzoamenei u yupescoenuil. Brmouenue Hzeecmusi HAH PK. Cepus eeonoecuu u mexHuueckux
nayx 6 Emerging Sources Citation Index demoncmpupyem nauty npugepiceHHocms K Haubonee
AKMYANIbHOMY U GIUAMENbHOMY KOHMEHMY NO 2€0102Ul U MEXHUYECKUM HAYKAM Olsl HAule2o
coobwecmsa.



Bac penakrop

KYPBIHOB Mypar KypbiHYJIbI, XUMHUS FBUIBIMIAPBIHBIH TOKTOpBI, Tpodeccop, KP ¥FA
akanemuri, Ka3zakcran PecnyOmukackl YarTeik FwutbiM  akagemusichiHbIH mpesuneHTi, AK «/1.B.
CoOKONBCKHI aTBIHAAFBI OTHIH, KaTaln3 jKOHE MEKTPOXUMHS HHCTUTYTBIHBIH» 0ac TUPEKTOpHI (AJIMATHI,
Kazakcran) H =4

FplabiMu XaTiibl

ABCAJIBIKOB BaxbiT Hapukaiiyabl, TeXHUKa FRUIBIMIApBIHEIH JTOKTOpHI, podeccop, KP ¥FA

JKayanThl XaTIbIChl, A.b. BekTypoB aTbIHAaFBI XUMUS FBUTBIMIAPEI HHCTUTYTHI (AnMarsl, Kazakcran) H=5
PepnakunusaablK ajka:

OBCAMETOB Mauic Kyasicyiabl (6ac penakTopablH OpbIHOAcaphl), T€OJOTHS-MHHEPATOTUS
FBUIBIMJIAPBIHBIH  TOKTOpBI, mpodeccop, KP ¥FA akamemnri, «Y.M. Axmencaduna aTbIHAAFBI
THIIPOTCOIOTHS KOHE T€OIKOOTH MHCTUTYTHIHBIHY) TUPEeKTophl (AnMarel, Kazakcran) H = 2

JKOJITAEB Tepoii JKoaraiiynel (6ac pemakTopiblH OpBIHOAcCAPhI), TEONOTUS-MHHEPAIOTHS
FBUTBIMJIAPBIHBIH JOKTOPHI, mpodeccop, K.M. CaTmnaeB ThIHIAFBI T€ONIOTHS FHUIBIMIAPH HHCTUTYTHIHBIH
nupektopsl (Anmarsl, Kazakcran) H=2

CHOY [Ipuuen, Ph.D, kaybiMaacteipbutran npogeccop, Hebpacka yuuBepcuteTinid Cy FhUIBIMIAPDI
3eprxaHachlHbIH qupekTops! (HeOpacka mrarsr, AKII) H = 32

3EJBTMAH Peiimap, Ph.D, taburu tapux Mmypaxaiieinsiy JKep Typassl FbutbiMaap Oestiminjae
TIETPOJIOTHS XKOHE Taiiiasbl Ka30aap KeH OpBIHAAPBI CalachIHAAFEl 3epTTeyIepain kerekmrici (Jlonmomn,
Anrnus) H =37

MMAH®UJIOB Muxaua BopucoBud, TeXHUKa FRUIBIMIAPBIHBIH JOKTOPEI, Hancn yHHBepcHuTeTIHIH
npodeccopsl (Hancu, @panrms) H=15

HIEH IMun, Ph.D, KeITaii reoIorusuIbIK KOFaMBIHBIH Tay T€0JIOTHSACH KOMUTET] TUPEKTOPEIHBIH OPbIH-
Gacapbl, AMEpHKaH/IbIK YKOHOMHKAIBIK Teosiortap KaybiMaacToirbiHbIH Mytieci (ITexun, Kpitait) H = 25

OUIIEP Axkcean, Ph.D, [/IpesneH TeXHUKAIBIK YHUBEPCUTETIHIH KaybIMAACTHIPBLUIFAH Ipodeccopsl
(dpesnen, bepnun) H=6

KOHTOPOBUY Anekceii IMHIbeBHY, T€OJOTUS-MHHEPAIOTNs FHUIBIMAAPLIHBIH JIOKTODBI,
npodeccop, PFA akamemuri, A.A. Tpodumyka arblHIaFbl MyHai-ra3 TeOJIOTHSCHI JKoHEe reodusuka
nHcTuTyTH (HOoBOCHOMpCK, Peceit) H = 19

ATABEKOB Baanuvup EHokoBHY, XUMUs FBUIBIMAAPBIHBIH J10KTOpHI, benapycs ¥FA akanemuri,
YKana matepuanap XUMHACHI MHCTUTYTBIHBIH KYPMETTi aupektopsl (Munck, berapycs) H =13

KATAJUIUH Credan, Ph.D, J/[pe3neH TeXHUKaJIBIK yHUBEPCUTETIHIH KaybIMaCTBIPBUIFaH Podeccopbl
(dpesnen, bepmun) H = 20

CEMTMYPATOBA Dieonopa FOcymoBHA, reoioris-MHHEPANOTHS FHUTBIMIAPHIHBIH JOKTOPHI,
npodeccop, KP ¥FA xoppecnonaent-mymeci, K.J. Carnaes arsiaaarsl [ €0m0Tus FRUTBIMIAPEI HHCTUTYTHI
3epTXaHachIHbIH MeHrepyiici (Anmarsl, Kazakcran) H=11

CATYBIHTAEB Kanaii, Ph.D, xaysimmacteipsuiran npogeccop, Hazapbaes ymmsepcureti (Hyp-
Cyurran, Kazakcran) H =11

DOPATTUHMU IMaouo, Ph.D, bukokk Munian yHHBEpCUTETI KaybIMAACTHIPBIIFAH mpodeccopsl (MmumaH,
Uranus) H = 28

«KP ¥F'A Xa6apaapsl. ['eosiorusi xoHe TEXHUKAJIBIK FHUIBIMAAP CEPUsIChD».
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I'naBHBIii penaxkTop

KYPUHOB Mypar ’KypuHOBHY, TOKTOp XMMHUYECKHX HayK, mpodeccop, axagemuk HAH PK,
npesuseHT HanmonanpHoi akagemun Hayk PecryGnmkm Kasaxcran, reHepanbHblii pupextop AO
«MHCTUTYT TOTUIMBA, KaTaiau3a U anekTpoxuMun uM. J1.B. Cokonbckoro» (Anmarsl, Kazaxcran) H = 4

YueHHBIIi cekpeTapb

ABCAJIBIKOB BaxbiT HapukéaeBu4, TOKTOp TEXHHYECKHX HAyK, Mpodeccop, OTBETCTBEHHBIN

cexperaps HAH PK, UucTnTyT XuMnueckux Hayk uM. A.B. Bexryposa (Anmarer, Kazaxcran) H=15
PenaknuoHHasg KodJgerus:

ABCAMETOB Masuc KyapicoBud, (3aMeCTUTEINb ITTABHOTO PEAKTOPA), JOKTOP I'€0JIOTOMHUHEPAIIO-
THYECKHX HayK, mpodeccop, akaaemuk HAH PK, mupextop MHCTUTYTA THAPOTE€OIOTHU U TEOIKOTOTUH M.
V.M. Axmencaduna (Anmarsl, Kazaxcran) H =2

JKOJITAEB TI'epoii KoaraeBuu, (3aMeCTUTENb INIABHOTO PENAKTOpa), JOKTOP T'€OJOTOMHHEpAo-
THYeCKUX Hayk, mpodeccop, mupekrop MHcruryrta reonmornueckux Hayk nm. K.M. CarmaeBa (AmnMarsl,
Kazaxcran) H=2

CHOY Jpuuen, Ph.D, acconnupoBanHslii mpodeccop, aupexrop JlabopaTopun BOTHBIX HayK YHHBED-
cutera Hebpacku (mrar Hebpacka, CILIA) H = 32

3EJBTMAH Peiimap, Ph.D, pyxoBoauTes HCCIEI0BaHIH B 00JIACTH IIETPOJIOTHU  MECTOPOXKIACHHI
M0JIe3HBIX CKomaeMbIX B OTaene Hayk o 3emie Myses ecrectBenHol uctopuu (Jlonnon, Aurmus) H = 37

IMAH®HWJIOB Muxana BopucoBud, T0KTOp TEXHHYECKNX Hayk, mpodeccop Yansepcutera Hancn
(Hancu, ®dpannus) H=15

HIEH ITun, Ph.D, 3amecturens qupexropa Komutera o ropxoii reosornu Kuraifickoro reooruaeckoro
o01ecTBa, wieH AMEepUKaHCKOW acconmanuy skonomudeckux reoioros (ITexun, Kurait) H = 25

OUIIEP Axkceab, accouunpoBaHHBIA mpodeccop, Ph.D, TexHmueckmit yHuBepcurer [pesneH
(dpesnen, bepnun) H=6

KOHTOPOBUY Aunekceli DMUIbeBHY, TOKTOP TI'eOJIOTO-MHHEPAIOTHIECKUX HAyK, Ipodeccop,
akagemuk PAH, Uuctutyr HedrerasoBoit reomornu u reopusuku um. A.A. Tpopumyka CO PAH
(HoBocubupck, Poccust) H=19

AT'ABEKOB Baagumup EHokoBHY, TOKTOp XMMUUECKUX HayK, akageMuk HAH benapycu, moueTHsIi
mupekTop MHCTHTYTa XUMHUU HOBBIX MarepuaiioB (Munck, benapycs) H =13

KATAJIUH Credan, Ph.D, accouuuposanusiii mpodeccop, Texuuueckuit yausepcuret (pesneH,
Bepnmun) H = 20

CEMTMYPATOBA Dieonopa FOcynoBHa, TOKTOp reonoro-MAHEPAIOrHYECKHX HayK, Tpodeccop,
uneH-koppecnionneHT HAH PK, 3aBenyromas naGoparopun MHcTHTyTa Teonormdecknx Hayk um. K.
CarnaeBa (Anmatsl, Kazaxcran) H=11

CAT'MHTAEB Kanuaii, Ph.D, accormmupoBannslit mpodeccop, Hazapdaes yausepcuter (Hypcynras,
Kazaxcran) H=11

D®PATTUHU IMaoso, Ph.D, accounmmpoBanHBIil mpodeccop, MuUIaHCKUH yHHBEPCHUTET BHKOKK
(Munan, Utamns) H = 28

«M3Bectusst HAH PK. Cepust reo1oruu 1 TeXHH4eCKHX HAYK».
ISSN 2518-170X (Online),
ISSN 2224-5278 (Print)
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Editorial chief

ZHURINOYV Murat Zhurinovich, doctor of chemistry, professor, academician of NAS RK, president
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fuel, catalysis and electrochemistry named after D.V. Sokolsky» (Almaty, Kazakhstan) H = 4

Scientific secretary

ABSADYKOYV Bakhyt Narikbaevich, doctor of technical sciences, professor, executive secretary of

NAS RK, Bekturov Institute of chemical sciences (Almaty, Kazakhstan) H=5
Editorial board:

ABSAMETOV Malis Kudysovich, (deputy editor-in-chief), doctor of geological and mineralogical
sciences, professor, academician of NAS RK, director of the Akhmedsafin Institute of hydrogeology and
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ZHOLTAEYV Geroy Zholtaevich, (deputy editor-in-chief), doctor of geological and mineralogical
sciences, professor, director of the institute of geological sciences named after K.I. Satpayev (Almaty,
Kazakhstan) H=2

SNOW Daniel, Ph.D, associate professor, director of the labotatory of water sciences, Nebraska
University (Nebraska, USA) H = 32

ZELTMAN Reymar, Ph.D, head of research department in petrology and mineral deposits in the Earth
sciences section of the museum of natural history (London, England) H = 37

PANFILOV Mikhail Borisovich, doctor of technical sciences, professor at the Nancy University
(Nancy, France) H=15

SHEN Ping, Ph.D, deputy director of the Committee for Mining geology of the China geological
Society, Fellow of the American association of economic geologists (Beijing, China) H = 25

FISCHER Axel, Ph.D, associate professor, Dresden University of technology (Dresden, Germany) H=6

KONTOROVICH Aleksey Emilievich, doctor of geological and mineralogical sciences, professor,
academician of RAS, Trofimuk Institute of petroleum geology and geophysics SB RAS (Novosibirsk,
Russia) H=19

AGABEKOYV Vladimir Enokovich, doctor of chemistry, academician of NAS of Belarus, honorary
director of the Institute of chemistry of new materials (Minsk, Belarus) H= 13

KATALIN Stephan, Ph.D, associate professor, Technical university (Dresden, Berlin) H =20

SEITMURATOVA Eleonora Yusupovna, doctor of geological and mineralogical sciences, professor,
corresponding member of NAS RK, head of the laboratory of the Institute of geological sciences named
after K.I. Satpayev (Almaty, Kazakhstan) H=11

SAGINTAYEYV Zhanay, Ph.D, associate professor, Nazarbayev University (Nursultan, Kazakhstan)
H=11
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I.M. Dyussebayev', Zh. Issabekov?, A.D. Tulegulov’, D.S. Yergaliyev*,
N.A. Bazhaev**, A.A.Kaipova'

'Satbayev Universi‘;y (Kazakh National Research Technical University named
after K.I. Satbayev), Almaty, Kazakhstan;
*Eurasian Technological University, Almaty, Kazakhstan;
3Kazakh University of Technology and Business, Astana, Kazakhstan;
“Civil Aviation Academy, Almaty, Kazakhstan.
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METHODOLOGICAL BASIS FOR THE APPLICATION OF WIND
GENERATORS IN GEOLOGY

Abstract. When carrying out geological exploration work, one of the primary
tasks is energy supply. The energy supply system consists of many elements that
ensure the production, transportation and conversion of energy. The specificity
of geological exploration works is distinguished by its complexity associated
with remoteness from the main energy systems, severe climatic conditions, and
geolocation variability. In such conditions, the task of using alternative energy
sources becomes relevant. One option is to use wind turbines. The development
of wind turbines for geological exploration facilities is based on chaotic
engineering solutions, which confirms the fact that there is no science-based
methodology for the development of modern wind turbines.

The article reveals the methodological foundations for the application of wind
turbines in geological research. The specifics of geological exploration work are
such that even a slight interruption in the power supply leads to downtime of the
main technological equipment. Based on this, when developing large mineral
deposits, it is advisable to use combined energy supply systems, including both
traditional sources of energy supply and alternative sources as backup power
supply systems.

In the paper, based on the analysis of existing systems of alternative energy
supply, a certain methodology has been developed that allows the most efficient
and reasonable selection of one or another version of wind turbines.
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Key words: wind turbines, energy supply, geological exploration, techno-
logical equipment, methodology, tower, rotary mechanism, power, wind speed.

.M. drocedaes’, K. Ucadexon?, A.JI. Tyaeryaos?, JI.C. Epraaues?,
H.A. Baxaes*', A.A. Kannosa!

'K.H. CorbaeB arpinnarbl Kasak YITTHIK TEXHUKAIBIK 3€PTTEY YHUBEPCHTETI,
Anmatsl, Kazakcran;
’EypasusuiblK TEXHOJITHSIIBIK YHUBEPCUTETI, AimMathl, KaszakcraH;
3Ka3TBY, Acrana, Kaszakcran;
4AzamMarThIK aBHAIUs aKaJaeMHusIchl, Anmarsl, Kazakcras.
E-mail: Bazhaev _na@mail.ru

TEOJIOTUSIJIA KEJ TEHEPATOPIBIK KOHIBIPFBIJIAPIBI
KOJJAHYIBIH OIICHAMAJIBIK HETT3IEPI

AHHOTauus. ['eonorusublK-0apiay *KyMbICTApbIH XKYPridy Ke3iHae OipiHIui
Ke3eKTeri MIHJIETTepAiH Oipl SHEprusiMeH KaMmTaMmachl3 €Ty. ODHEprusMeH
KaMTaMachI3 €Ty )KyHeci JHeprusiHbl OH 11 py/Il, TAChIMAJ 1Ay bl )KOHE TY PIICHAIPYIi
KamMTaMachl3 €TETIH OipKarap 3JE€MEHTTEPACH Typajbl. [ eonorusublk Oapiay
KYMBICTAPBIHBIH EpPEeKIIeNiTT OHBIH KYpACTUTriMeH, Heri3ri SHepreTHKaJbIK
KyHesepleH ajblCTaybIMEeH, KYpAesl KIUMATThIK JKaFJaiibIMeH oHE I'e0JIoKa-
LUSHBIH TYPaKChI3IbIFbIMEH epekieneHeni. MyHnail xaraaitnapia 6anamalnsl
SHEprus Ke3JepiH MaijanaHy MiHIETI ©3eKTi 0oJblln OThIp. bip Hycka — xen
reHepaTopiapbiH NaiaaaHy.

JKyMbICTa reonoTUsIIBIK 3ePTTEYIEP/IE Kell TeHEPATOPIIBIK KOHIBIPFbLIAPIbI
KOJIJAHY/IbIH o/liCHAaMaJIbIK HeT13/iepl ambuiabl. [ eonorusuiblK-0apiay xKyMblc-
TapbIHBIH EPeKIIeNiri >JIeKTPMEH JKaOAbIKTay[darbl MIaMaibl Y3UIICTIH 631
HET13I1 TeXHOJOTHSUIBIK >KaOJBIKTBIH TYpPbHII KaldyblHAa OKENINl COKTBIPAJBI.
OcCBIHBI HETI3Te ana OTBIPHIMN, MaIaTbl Ka30aJapablH ipi KeH OPBIHIAPBIH UTEPY
Ke31HJe PHEpPIrUsMeH KaMTaMachl3 €TYHIH IOCTYpil Ke3AepiH e, JIEeKTPMEH
YKaOJIBIKTayIbIH PE3EPBTIK JKYHeepl peTiHae OanamMaiibl Ke3aepi 1€ KAMTHTHIH
SHEpPrUsAMEH KaMTaMmachl3 eTYIiH KypaMJacThIPbUIFaH JKYHECiH mMaiiganany
OPBIH/IBI.

Foutbeivu makamajga OamaManbl SHEPrHSIMEH KaMTaMachl3 eTyHiH KoJiaa-
HBICTAFbl JKYHeNnepiH Tannay Heri3iHJe KeJ TeHepaTopiapbIHbIH Oip Hemece
0acka HYCKAaChIH THIMJII oHE HET13/ll TaHaayFa MYMKIHIIK OepeTin Oenriui 0ip
ozlicTeMe Kacalbl.

Tyiiin ce3aep: sxes reHepaTopiIbIK KOHABIPFBUIAP, SHEPTHSIMEH KaMTaMachl3
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€Ty, TeONIOTUSIIBIK-0apiay >KYMBICTAphl, TEXHOJIOTUSIIBIK >KaOMABIK, omicTeMe,
MyHapa, OypbUIbIC MEXaHU3MI, KyaT, )KEJIIH KbIIIaMIbIFbI.

N.M. drocedaes’, K. Ucadexon?, A.JI. Tyaeryaos?, JI.C. Epraaues?,
H.A. Baxaes*', A.A. Kannosa!

'Satbayev University (KasHUTY um K.W. Carnaera ), Anmarsl, Kazaxcras;
’EBpa3uiicKkuii TEXHOJIOTHYCCKUI yHIBEpCHUTET, Anmarhl, KazaxcraH;
’Kazaxckuii yHUBEPCUTET TEXHOJIOTHH U Ou3Heca, ActaHa, KazaxcraH;
*AkaseMust rpaKIaHCKo# aBuanuu, Anmarsl, Kasaxcras.

E-mail: *Bazhaev_na@mail.ru

METOAOJOI'MYECKHUE OCHOBbBI IPUMEHEHMUSA
BETPOI'EHEPATOPHbBIX YCTAHOBOK B 'EOJIOI'MHA

AnHoramusi. [Ipy TpoBeCHWM T'€ONOrO-pa3BeIOYHBIX PAbOT OJHOU U3
MEepPBOOUEPEIHBIX 33734 SBISETCS 3aaada dHeprooOecredeHus. Cucrema
AHEProoOeCIeYeHus: COCTOUT M3 Psiia AJIEMEHTOB O00CCIEUHBAIONINX TPOU3-
BOJICTBO, TPAHCIIOPTUPOBKY U mpeobOpa3oBanue 3Heprun. Crienuduka reonoro-
pa3BeIOUHBIX pA0OT OTIIMYACTCS CBOCH CIIOKHOCTBIO, CBSI3aHHOM C YIaJICHHOCTHIO
OT OCHOBHBLIX OHEPICTUYCCKUX CHCTCM, CJIIOKHBIMU  KIIMMAaTHUYCCKUMU
YCIOBHSIMUA M HEMOCTOSIHCTBOM TEOJIOKAIlMK. B TaKkWX yCIOBHSAX aKTyalbHON
CTAaHOBUTCA 3ajia4a HCIIOJIb30BaHUA AJIbTCPHATHUBHBIX HCTOYHUKOB OHCPIUU.
OpHuM W3 BAapUAHTOB SBISIETCS  UCIOJB30BaHHE BETPOTCHEPATOPHBIX
YCTaHOBOK. Pa3paboTka BETporeHepaToOpHBIX yCTAaHOBOK ISt 0OBEKTOB Ie€0JI0T0-
Pa3sBCAOYHBIX pa60T OCHOBaHa Ha XaOTHYHbIX HWHXCHCPHBIX PCUICHUIX,
YTO MONTBEPXKAAET (PAKT OTCYTCTBUS HAydYHO-OOOCHOBAHHON METOIOJIOTUU
pa3paboTKH COBPEMEHHBIX BETPOTCHEPATOPHBIX YCTAHOBOK.

B pabore packpbIBalOTCSI METOAOJIOTMYECKHE OCHOBBI MPUMEHEHUs
BETPOTCHEPATOPHBIX YCTAHOBOK B T€OJIOTMUECKUX HccienoBanusax. Crenuduka
TeOJIOTO-pa3BCIOYHBIX pa60T TaxKkoOBa, 4YTO HOaxKE HE3HAYUTCIHLHBIN NEpCPLIB
B JJICKTPOCHAOKEHHH TPUBOJUT K TPOCTOSIM OCHOBHOTO TEXHOJOTHYECKOTO
obopynoBanus. Mcxons u3 3TOro, mpH pa3padOTKe KPYIMHBIX MECTOPOXKICHUN
MOJIC3HBIX HMCKOMAEMBIX I€JIeCO00Pa3HO UCIIOJIb30BaTh KOMOWHHPOBaHHBIC
CHUCTEMBI 3HCpF006€CH€‘IeHI/I$[, BKJTIOHAIOIIME KaK TpaAULMOHHBIC HCTOYHUKH
9HEproodecrneyeHns, TaKk U aIbTEPHATUBHBIC HCTOYHUKH B KAYECTBE PE3EPBHBIX
CHCTEM DIICKTPOCHAOKCHHUS.

B HayuHOli cTarbe Ha OCHOBE IMPOJAEIAHHOTO aHaln3a CYIIECTBYIOLIMX
CHCTEM aJIBTePHATUBHOTO HHEProoOECIeYeHUs] BbIpaObOTaHa OINpeIeICHHAs
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METOI0JIOT S, TIO3BOJIsTIOIIas Hanbosee (b HeKTUBHO 1 000CHOBAHHO MOI00PaTh
TOT WJIM MHOW BapUaHT BETPOTCHEPATOPHBIX YCTAHOBOK.

KiroueBbie ci10Ba: BETPOrCHEPATOPHBIE YCTAHOBKH, YHEProoOecrieueHue,
r'€0JIOr0-pa3BeI0uHbIe pa0OThI, TEXHOJIOTHUECKOE 000pyA0BaHNE, METOAOIOTHS,
OarHs1, TOBOPOTHBI MEXaHU3M, MOIITHOCTh, CKOPOCTh BETpPA.

Introduction. More than 30 years have passed since the acquisition of
independence by the Republic of Kazakhstan. During this period, the volume of
exploration work carried out by domestic companies has decreased. There are
quite a few reasons for this. One of the reasons is the remoteness of exploration
objects from power supply systems.

In the conditions of high energy consumption in Kazakhstan and involvement
in the global processes of dynamic development of renewable energy sources
(RES), the field of wind energy is becoming extremely relevant. In this case,
both several advantages, including the competitiveness of this type of energy
production, and the great potential of Kazakhstan in its development in
terms of the geographical position of the republic are important (http:/www.
magisterjournal.ru/number44 _1.htm).

Following the National Program for the Development of Wind Energy in
the Republic of Kazakhstan to 2024, goals were set for using the wind energy
potential in Kazakhstan to generate electricity in the amount of 900 million
kWh per year by 2015 and 5 billion kWh by 2024 in the light of the tasks set
in the Concept of the transition of the Republic of Kazakhstan to sustainable
development and the Strategy for industrial and innovative development of
the Republic of Kazakhstan to preserve natural resources and the environment
(National Program for the development of wind energy in the Republic of
Kazakhstan until 2015 with a perspective until 2024).

Itis also necessary to take into account the fact that certain economic conditions
require more advanced ideas to improve the efficiency of exploration. The
existing system of energy supply for geological exploration has low mobility and
efficiency. Given the vast territory of the Republic of Kazakhstan, it is necessary
to look for alternative sources of energy supply for geological exploration.

At present, there are several options for energy supply for geological
exploration, differing in technical and economic indicators. The choice of one or
another option depends on the mining and geological, climatic, and some other
conditions (Has Affordable, Efficient Rooftop Wind Power Arrived? -http://
www.popularmechanics.com/home/improvement/energy-efficient/4321836.).

Along with domestic companies, foreign companies also carry out exploration
work in the territory of the Republic of Kazakhstan. Statistics show that these
companies adhere to traditional approaches in matters of choosing an energy
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supply option and are not interested in conducting scientific research in terms
of finding alternative energy sources. Especially with the transition to market
relations. Also, environmental safety requirements are not always met.

Materials and methods. One of the alternative energy sources is wind
turbines. The need to introduce wind turbines in the Republic of Kazakhstan
is because enterprises that have been generating electricity since the USSR
times are technically outdated, and the construction of new ones required large
material costs. It was also affected by the fact that due to the lack of components,
the construction of new energy supply enterprises turned out to be practically
impossible. In this regard, the Action plan was developed for the development of
alternative and renewable energy in Kazakhstan for 2013-2020 (Action plan for
the development of alternative and renewable energy in Kazakhstan for 2013-
2020; E.A. Efremenkoyv, et al., 2019).

In Europe wind turbines became widespread already at the end of the 20th
century (Fig. 1). This was due to several factors, such as ensuring environmental
safety, moving away from energy dependence on Russia, and reducing traditional
energy sources.

0 175 350 700 1,050 1,400
-——

Kilometers

Figure 1 - Map of the location of wind turbines in Europe

Such a large number of wind turbines is explained by their purpose and
technical parameters, as well as natural and climatic conditions. The experience
of European countries shows that the most optimal condition is a wind speed
of 15 m/s. Studies have shown that the power of wind turbines increases eight
times when the wind speed changes from 5 m/s to 10 m/s. Also, important
parameters are the installation height of wind turbines and the area of rotation
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of the generator blades (Tulegulov A.D., et al., 2022; Rooftop turbines/ -http://
www.youtube.com/watch?v=WZ5kX5Yw4eY).

Figure 2 is a graph of wind energy generation in gigawatt-hours in the most
advanced countries in 2018.

Wind Generation in Gigawatt Hours

D Replay

o N =
indin I M

Figure 2 - Graph of wind energy generation in gigawatt-hours in the most advanced countries
in 2018

As previously noted, certain conditions are necessary for the generation of
electricity by wind turbines. Studies have shown that the most promising places
for the production of electrical energy are coastal sea zones, where powerful air
currents are formed throughout the year. The Republic of Kazakhstan also has
access to the sea. However, given the fact that the Caspian Sea is an inland closed
water body, the wind speed here is limited and reaches 7 m/s at best. This factor
poses a serious challenge for local scientists in the search for new approaches to
the design of wind turbines capable of generating energy under such conditions
(V.S. Krivtsov, et al., 2003).

Figure 3 shows the wind atlas of the Republic of Kazakhstan.
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dSAZALCTANA

Figure 3 - Wind atlas of the Republic of Kazakhstan
The most suitable types for the conditions of Kazakhstan are wind turbines
with a vertical axis of rotation. Table 1 shows the efficiency indicators of wind

turbines by regions of Kazakhstan.

Table 1 - Efficiency indicators of wind turbines by regions of Kazakhstan

Region Number of windy days per year Efficiency in %
Astana 195 49
Pavlodar 198 50.8
Aktau 202 52
Atyrau 211 56
Petropavlovsk 224 60
Balkhash 230 63
Fort Shevchenko 241 69
Kulaly 243 70

From table 1, it is obvious that the most priority for the development of wind
energy is the regions close to the Caspian Sea and Lake Balkhash, which is quite
understandable.

Figure 4 shows the wind potential of the Republic of Kazakhstan.
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Figure 4 - Wind potential of the Republic of Kazakhstan

Scientific studies of recent years give positive forecasts in terms of the
development of wind turbines in the Republic of Kazakhstan. It should be
understood that initially Kazakhstan was positioned as a region with developed
animal husbandry. Of course, the period of Russian colonial policy caused
irreparable damage to the development of animal husbandry, but good results
have been achieved in recent years. Therefore, the issue of energy supply for
remote livestock farms and economies is especially relevant.

Analyzing the chronology of the development of wind turbines over 40
years, one can note low rates in terms of increasing efficiency. This is due to
the instability of the speed of movement of air masses at altitudes of less than
200 meters. Scientific studies have resulted that at altitudes over 200 meters
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Figure 5 - Energy production using flying power plants

Based on the results, it is possible to predict an increase in the efficiency of
wind turbines soon (Fig. 6).

Onshore Offshore 7MW
Wind Turbines Wind Turbines

Qi
2

Spechic Pawer Specific Fower Speciic Power Specfic Power

221 Wim# 231 Wimv* 340 W/im?* 346 Wimv?

Figure 6 - Forecast indicators of wind turbines

Increasing the height of onshore wind turbines to 130 meters and the rotor
diameter to 174 meters will make it possible to obtain electricity of 5.5 MW by
2035. An increase in the height of wind turbines located on the sea shelves to 151
meters and a rotor diameter of up to 250 meters will make it possible to obtain
electricity of the order of 17 MW by 2035 [M.E. Baymirov, 2007].

Despite the 40 years in the development of wind turbines, there were no
particularly significant structural changes (Fig. 7). The basis of the design are
the following elements:

- tower,

- swivel mechanism

- foundation,

- electric generator,

- propeller blades,

- power cabinet and control circuits.
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Connections (Front View) (Side View)

Figure 7 - The main elements of the wind generator

Calculations of wind turbine parameters.

There are several methods for calculating the parameters of wind turbines. To
calculate the parameters of a wind generator and select a generator model, we
define the criteria, according to which a specific wind generator model should
be selected.

The first criterion is the average annual wind speed at the installation site.

The second criterion is the amount of generated electric power.

The third one is the value of the starting wind speed, which varies for different
models in the range from 2 to 4 m/s.

The fourth is the nominal wind speed, which is usually 8 - 15 m/s.

The average annual wind speed is determined using the Beaufort scale and
data obtained by observing the visible effect of the wind during the year (Fig. 8)
at the site planned for the installation of a wind turbine (P.P. Bezrukikh, 2010).

Vep
m/c

5,00

4,00

3,00

2,00

1 2 3 4 5 6 7 8 9 10 11 12

Figure 8 - Average wind speed by months
Let us now turn to methods for calculating systems with wind farms. First of
all, we need to know the rated power of the object for which it is planned to install
a wind generator. As a result of scientific research and practical experiments, a
graph of the dependence of the power generated by a wind turbine on wind speed
was obtained (Nikitenko G.V., 2008).
The power of the wind power plant is calculated by the formula:

3
N—I)*S*—
2
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where:

p is the density of air masses;

S is the total-blown area of the rotor blades;

V is the speed of the airflow;

N is the power of the airflow.

Since N is a parameter that drastically affects the power of the wind generator,
then the real power of the installation will be close to the calculated value of N.

Calculation of rotors of wind turbines

When designing a wind turbine, two types of rotors are usually used:

- winged - rotation in the horizontal plane;

- Savonius rotor, Darrieus rotor - rotation in a vertical plane.

Rotor designs with rotation in any of the planes can be calculated using the
formula:

Z =L w 9
= *k —
60/

where:

Z is the degree of speed (low speed) of the rotor;

L is the size of the length of the circle described by the blades;

W is the speed (frequency) of rotation of the rotor;

V is the airflow rate.

Based on this formula, you can easily calculate the number of revolutions
W - rotation speed

Also, one of the important indicators of a wind generator is a step.

This parameter can be determined using the formula:

H = 27nR * tga

where:

2w is a constant (6.28);

R is the radius described by the blade;

tg a is the section angle.

There are two types of wind turbines, differing in their technical parameters, one
of the most important of which is power. The most distinguishing characteristic
is the rotation geometry of the main rotor. On this basis, two possible options
for wind turbines can be noted, namely, wind turbines of vertical and horizontal
types. For vertical type wind turbines (Fig. 9), it is characteristic that the turbine
is located vertically concerning the ground plane. For wind turbines of the
horizontal (Fig. 10) type, it is characteristic that the turbine is located parallel to
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the earth’s surface.
600w 12v/24v Vertical Wind Turbine

MPPT Controller

Figure 9 - Vertical type wind generator

Figure 10 - Horizontal type wind generator

A feature of a vertical type wind generator is that it can operate at lower
frequencies and is more practical to operate. Its design contains fewer
mechanisms and components, which in turn increases the reliability of the
vertical wind turbine. All this together allows you to get fairly high efficiency. In
terms of environmental friendliness vertical type wind generator complies with
European standards. Figure 11 shows wind generators of vertical type [Kargiev
V.M., 2001].

74



ISSN 2224-5278

Savomus-Rotor Daimicus-Rotor H-Rotor
Figure 11 - Vertical type wind rotors

The basic principle of operation of a vertical type wind rotor is the principle
of magnetic levitation. Under the influence of the wind flow, impulse and lift
forces are formed simultaneously. Along with these forces, the actual braking
force is formed as an element of braking. Impulse and lift forces act on the
blades and set them in rotational motion. As a result, the rotor is activated, which
initiates a magnetic field. In the future, this magnetic field is transformed into
electrical energy (Zysin L.V., 2008].

Results. Thus, it is obvious that when choosing one or another version of a
wind generator, it is necessary to take into account several factors that allow for
achieving maximum efficiency in generating electricity. Our studies show that
vertical-type wind rotors will be more practical for the territory of the Republic
of Kazakhstan. At the same time, it is necessary to take into account the fact that
even among vertical wind turbines, certain differences play a significant role in
optimizing the operating modes of vertical wind generators. The most significant
element according to our observations is wind traps. Depending on the goals set,
it is necessary to make the right choice of wind catcher. Following the above
calculations, the dependence of the generated energy on the wind power was
simulated (Fig. 12)
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Figure 12 - The results of modeling the dependence of the power of the generated energy on
the wind power: a) wind speed, b) rotation speed of the synchronous generator shaft,

and c) generated voltage.

From the presented graphs, it is obvious that the rotation speed of the electric
generator changes under the change in wind speed. This result corresponds to
reality.

Discussion. Our research allows us to create methodological foundations for
the most effective choice of the type of wind turbine, depending on the goals.
Also, it is necessary to take into account the specific features of the equipment
used, economic feasibility, and environmental safety. In this regard, certain
nuances must be taken into consideration. One of the main issues is the cubic
dependence of the power of almost any modern wind generator on wind speed.
With a decrease in speed by 2 times, the amount of energy decreases by 8 times.
Solving the problem requires increasing the height of the mast, which entails
additional financial costs.

Like any technical product, a wind rotor requires professional maintenance,
as well as repair and replacement of components. It also requires additional
financial costs.

Conclusions. Thus, as a result of our research, the following fundamentally
important conclusions can be noted:

1. The power of the wind generator is directly proportional to the third power
of the wind speed. Based on this, it follows that doubling the wind speed will
increase the power by eight times.

2. It is necessary to develop efficient structures for regions where the wind
speed does not exceed 7 m/s.

3. The most efficient are wind turbines with a vertical axis of rotation, in
particular rotary or carousel type.
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To solve these problems, it is necessary to conduct scientific research and
development work by scientists around the world. A pivotal role in these studies
is occupied by the methodology of using wind turbines. The methodology will
make it possible to optimize the parameters of wind turbines and create optimal
technological designs.

All this together allows you to choose the right model of the device, the right
number of units, and the power of the stations. The indisputable fact is that
the development of new types of wind rotors is a very promising direction, as
wind turbines allow you to maintain an ecological balance, with a minimum of
construction and operating costs.
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