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B 2016 rogy nng pa3BUTHS W YIy4IICHHS KadyecTBa KM3HU Ka3axXCTaHLEB
ObUT co3maH 4dacTHEIM biarorBoputenpHbI (pora «Xanaelk». 3a TOIBI CBOEH
JEeSTENBbHOCTH Ha peaju3aluio OJIarOTBOPHUTENBHBIX INPOEKTOB B 00JACTIX
o0pa3zoBaHUsl M HAayKH, COIMAIBHOW 3aIlUTHI, KyJIbTYpPbI, 3[PaBOOXPAHEHUS H
criopta, ®ouHx BeIACTHI Oosiee 45 MUIIHAPIOB TCHTE.

Ocoboe BHumanue bnaroTBoputTenbHbld QOHI «XaJbIK» yAENseT
o0pa3oBaTeNbHBIM MPOrpaMMaM, CYUTAsI OTO HANPABICHUE OJJHUM U3 KITIOUEBBIX
B cBOoel nestenbHOCTH. OKa3pIBasi MOAAEPIKKY OTEUECTBEHHOMY OOpa30BaHMIO,
@DoHJ BHOCUT CBOU MOCUJIBHBIN BKJIaJ B Pa3BUTHE Kau€CTBEHHOTO 0Opa30BaHUA
B Kazaxcrane. Tem cambpiM cmocoOCTBysS POCTYy 4YHCIa JOAeH, CHOCOOHBIX
MEHATHh JKM3Hb B CTpaHe K JydylleMy — HOpo(ecCHOHAIOB B pPa3IHYHbIX
chepax, MOTEHIUATHHBIX JHICPOB U «BEIUKUX YMOB». OIHON W3 3HAYMMBIX
vHMIHATHB (oHAa «XallbIk» B 00pa3oBaTelnbHOM chepe cran npoekr Ozgeris
powered by Halyk Fund — mepBsIii B cTpane OM3HEC-UHKYOATOp AJIS yHaIIUXCS
9-11 xnaccoB, KOTOPBIH MOMOTAaeT pa3BUBaTh HEOOXOAMMEBIE B COBPEMEHHOM
MHUpE TpeNNpUHIMATEeIFCKHEe HAaBBIKU. Tak, Ha coIelcTBHE MaloMy OH3HECy
LIKOJIBHUKOB 0610 BeIAENeHO Oosiee 200 rpanToB. {15 mOANEPIKKH TaJaHTINUBBIX
U MOTHUBUPOBAaHHBIX JeTeil DOHII HEOAHOKPATHO BBIACISI IPAHTHI HAa O0y4YeHHE
B MexayHaponnoi mrkoie «Mupacy u B Astana IT University, a Takke momor
Ka3aXCTaHCKUM IIKOJIbHUKaM IPUHATH y4acTHE BIIpeCTHKHOM KOHKypce «USTEM
Robotics» B CIIIA. ABTOpcKue paboThI B paMKax MpoekTa « TamiMrepy, KOTopoMy
@DoHJ OKa3ald MOALEPKKY, JENIM B OCHOBY yu4e€OHOM NmporpamMmsl, yueOHUKOB U
y4e0HO-METOINYECKUX KHUT 1o mpeameTy «OCHOBBI MpealpUHUMATENbCTBA U
OousHecay, npenogaBaeMoro B 10-11 kimaccax Ka3axCTaHCKUX IIKOJI M KOJUTSIIKEH.

IToMrMO mOMOINM MIKOJIBHUKAM, ydamuMcs Koyuteqxked u cryneHram donn
CUMTAeT Ba)KHBIM BHECTH CBOM BKJIAJ B MOBBIILIEHNE KBATU(UKALKUN I1€1Aar0roB,
COBEPIICHCTBOBAaHUE WX 3HAHHMI U HABBIKOB, MIOCKOJIBKY UMEHHO OHH SIBISIOTCS
MIPOBOJHUKAMH 3HaHWH OydyIIuX IOKOJICHWHM Ka3zaxcTaHieB. [Ipw mommepikke
®onpma «Xanblk» B KKHOU CTOJHUIE OBUT OPraHW30BaH €KETOAHBIH TOPOICKOM
KOHKYpc neparoroB «Almaty Digital Ustaz.

BaxHOI MHUIIMATUBOW CTal peaanu3yeMblil TPOEKT MO OOy4YEeHUI0 OCHOBAM
(MHAHCOBOW TPaMOTHOCTH IpemnojaBaTesied U3 BocbMu obnactell Kazaxcrana,
YTO JOJDKHO OKa3aTh CYIIECTBEHHOE BJIMSHUE Ha BOCHHTaHHE (DUHAHCOBOI
IPaMOTHOCTH M IPEANPUHUMATENBCKOIO MBIIUIEHHS Y HOBOI'O IOKOJICHHUS
rpakJaH CTPaHBbI.

Heobxonumyto momomrs ®oHj «Xanblk» OKa3plBaeT U TEM, KTO 0COOCHHO
OCTPO B HeHl HyXJaercsi. B pamkax conuanbHON 3alIMTHI HACEJICHUS aKTHBHO
MPOBOAMTCS paboTa 1Mo MOAAepKKe JeTel, ocTaBmIMXCs 0e3 poauTenel, AeTel u
B3POCIIBIX U3 COIIMATIBHO YA3BUMBIX CIIOEB HACEJICHUS, JIFOJEeH C OTpaHUIEHHBIMU




BO3MOXKHOCTSIMH, a TAaK)Ke 00€CIICUCHUIO0 HYKIAIONIMXCS COLUATBHBIM KHIIbEM,
CTPOUTENHCTBY COITMATBFHO BaKHBIX 00BEKTOB, TAKHX KaK JIETCKHE CaJbl, JETCKHE
MJIOMAAKU U (PU3KYIBTYPHO-0310POBUTEIBHBIE KOMIUICKCHI.

B xomunky no6psix aen @oHaa « Xanblk» MOKHO J00aBUTh OKa3aHUE ITOMOIIIH
JIETCKOMY CIIOPTY, KyZla OTHOCHTCS MOAJIEPKKa B PA3BUTHHU JIETCKOTO yTOOIa 1
KapaTte B Hamel ctpaHe. JKU3HEHHO BaXXHYI0 TOMOIIb biiarorBoputenbHblil GoHA
«XanpIK» OKa3zal HallUM COOTeUYeCTBEHHHMKaM BO BpeMs HEJaBHEHl MaHIeMHH
COVID-19. Torna, B pasrap Tsxenoit 60ppObI ¢ KOpOHABHPYCHON MHpeKmmeit
@®onp BeLAennd cBbiie 11 MIIITHApa0B TEHTe Ha MPUOOpPETeHHEe HEOOXOAUMOTO
MEIUIMHCKOTO OO0OpPYIOBaHMUS M AOPOTOCTOSIINX MEAWIIMHCKHUX IPEernaparos,
aBTOMOOWIIE CKOpOW MEAMIIMHCKOW TIOMOIMU M CPEACTB 3aIlUTHI, aIpPECHYIO
MaTepHaJbHYIO NMOMOIb COLMANBHO YSA3BUMBIM CIOSIM HAaceJIeHUsS U JEHEKHbIe
BBITIJIATHI MEIUIITHCKUM pabOTHUKAM.

B 2023 roay Hapsany ¢ OpyruMU NPOEKTaMU, HALlEJICHHBIMU Ha MOBBILICHUE
0NarocoCToSHMS Ka3axCTaHCKUX TrpaxkaaH PoHA pemna yaeiauTb ocoboe
BHUMAaHNE HayKe, TOCKOJIbKY OHA ABIISIETCSA YacThiO OOIIECTBEHHON KYIBTYPHI, &
YPOBEHb €€ pa3BUTHUS ONPEAENsIeT YPOBEHb PA3BUTHS rOCyJapCTBa.

[onnepxka doHIOM BBINTyCKa XypHanoB HamuoHanbHOM AkaneMuu Hayk
Pecny6mmkn KazaxcraH, KOTOpbIe BXOAST B MEXKIyHapoaHbIe GoHABI Scopus u
Wos U B KOTOPBIX MYONHKYIOTCS CTaThll OTEYECTBEHHBIX YUEHBIX, TOKTOPAHTOB
W MarucTpaHTOB, a TAK)KE€ HAyYHBIX COTPYAHHKOB BBICIIUX yUeOHBIX 3aBEICHHM
1 Hay4YHO-HMCCJIEA0BAaTEIbCKUX MHCTUTYTOB HAILIEH CTpaHbl ABISETCS HE MEHEE
3HauYUMBbIM BKJIajgoM DOHa B pa3BUTHE Ka3aXCTAaHCKOTO OOIIeCTBa.

C yBaxxeHueM, birarorBopurenbHbI QoHI «XaTBIK» !




I 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.

Kaszaxcman Pecnyonuxacol ¥nmmoix eoinvim akademusicol « KP ¥£A Xabapnapwi. ['eonoeusi scane
MEXHUKATLIK SbLIBIMOAD CEePUsChly blIbIMU JCypHAIbIiHbIY Web of Science-miy oicanananean
nyckacol Emerging Sources Citation Index-me undexcmenyee kabviioaneanvlH xabapiaiiovl.
Byn unoexcmeny 6apwicoinoa Clarivate Analytics komnanusicol scypHanowvl 00au api the Science
Citation Index Expanded, the Social Sciences Citation Index oicone the Arts & Humanities
Citation Index-xe xabwvi0ay macenecin xapacmuipyoa. Webof Science szepmmeywiinep,
asmopnap, bacnawbliap MeH meKemenepze KOHmMenm mepenoiei MeH canacvih Ycuvlhaovl. KP
¥I'A Xabapnapwi. 'eonozus scone mexuuxanvlk eviiimoap cepusicol Emerging Sources Citation
Index-xe enyi 6i30iy KoeamoacmvlK yuiik ey 03eKkmi Jicane 6e0eNoi 2e0102Usl HCIHE MEXHUKATBIK
EbLILIMOAp OOUbIHULA KOHMEHMKE A0a0blebIMbI30bl OLI0IPeOi.

HAH PK coobwaem, umo nayunoiii sicypran «Mzeecmuss HAH PK. Cepusi eeonocuu u mexnuueckux
Hayk» 6vL1 npunam 0 undexcuposanus 6 Emerging Sources Citation Index, 06noenennoii éepcuu
Web of Science. Cooepoicanue 6 3mom uUHOEeKCUpO8aHUU HAXOOUMCS 8 CMAOUul paccmMoOmpeHus
xomnanueu Clarivate Analytics ons danvueiiueeo npunsmus sicypHana 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 UCCledosamenel, asmopos,
uzoamenei u yupescoenuil. Brmouenue Hzeecmusi HAH PK. Cepus ceonocuu u mexHuueckux
nayx 6 Emerging Sources Citation Index demoncmpupyem nauty npugepiceHHocms K Haubonee
AKMYanbHOMY U GIUAMENbHOMY KOHMEHMY NO 2€0102UU U MEXHUYECKUM HAYKAM Olsl HAule2o
coobwecmaa.



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, TeXHHKa FRUIBIMIApPBIHEIH JTOKTOPHI, mpodeccop, KP ¥FA

JKayanThl XaTIbIChl, A.b. BekTypoB aTbIHAaFbI XUMUS FRUTBIMIAPEI HHCTUTYTHI (AnMarsl, Kazakcran) H=5
PepnakunusaablK ajdka:

OBCAMETOB Mauic Kyasicyabl (6ac penakTopablH OpbIHOAcaphl), TI'€OJOTHS-MHHEPATOTUS
FBUIBIMJIAPBIHBIH  TOKTOpBI, 1podeccop, KP ¥FA akamemnri, «Y.M. Axmencaduna aThIHAAFBI
THIPOTCOJIOTHS KOHE T€OIKOIOTH HHCTUTYTHIHBIHY JUPEeKTOpHI (AnMarel, Kazakcran) H = 2

JKOJITAEB Tepoii JKoaraiiynel (6ac pemakTopiblH OpBIHOAcAphI), TEONOTUS-MHHEPAIOTHS
FBUTBIMJIAPBIHBIH TOKTOPHI, mpodeccop, K.M. CaTnaeB ThIHIAFBI T€ONOTHS FHUIBIMIAPH HHCTUTYTHIHBIH
mupektops! (Anmarsl, Kazakcran) H=2

CHOY [Ipumen, Ph.D, kaybiMaacTeipbutran npogeccop, Hebpacka yauBepcuteTiniy Cy FhUTBIMIAPDI
3eprxaHachlHbIH qupekTops! (HeOpacka mrarsr, AKII) H = 32

3EJBTMAH Peiimap, Ph.D, taburu tapux Mmypaxaiieinsiy JKep Typaisl FbutbiMaap Oestiminjae
TIETPOJIOTHS XKOHE Taiilasbl Ka30alap KeH OPBIHAAPBI CalachIHAAFEl 3epTTeyIepain kerekmrici (Jlonmomn,
Anrnus) H =37

IMAH®HUJIOB Muxaua BopucoBud, TeXHHKa FRUIBIMIAPBIHBIH JOKTOPEI, Hancn yHHBepcHuTeTIHIH
npodeccopsl (Hauncu, @panrms) H=15

HIEH IMun, Ph.D, KerTaii reoIorusuIbIK KOFaMBIHBIH Tay T€0JIOTHSACH KOMUTET] TUPEKTOPEIHBIH OPbIH-
Gacapbl, AMEpHKaH/IBIK YKOHOMHKAIBIK Teosiortap KaybiMaacTbirbiHbIH Mymieci (ITexun, Kpitait) H = 25

DOUIIEP Axkcean, Ph.D, [/IpesneH TeXHUKAIBIK YHUBEPCUTETIHIH KaybIMAACTBIPBLUIFAH podeccopsl
(Hpesnen, bepnun) H=6

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

ATABEKOB Baanguvup EHokoBHY, XUMUs FBUIBIMAAPBIHBIH J10KTOpBI, benapych ¥FA akanemuri,
YKana matepuaniap XUMHICHI HHCTUTYTBIHBIH KYPMETTi aupektopsl (Munck, berapycs) H =13

KATAJUIUH Credan, Ph.D, [[pe3neH TeXHUKaIBIK yHUBEPCUTETIHIH KaybIMaCTBIPBUIFaH IPodeccopbl
(dpesnen, bepmun) H = 20

CEMTMYPATOBA Dieonopa FOcymoBHA, reoioris-MHHEPANOTHS FHUTBIMIAPBIHBIH JOKTOPHI,
npodeccop, KP ¥FA xoppecnonaent-mymeci, K.J. Carnaes atsiaaarsl [ €010THs FRUTBIMIAPEI HHCTUTYTHI
3epTXaHachIHbIH MeHrepyiici (Anmarsl, Kazakcran) H=11

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

DOPATTUHMU IMaosno, Ph.D, bukokk Munian yHHBEpCUTETI KaybIMAACTHIPBIIFaH mpodeccopsl (MmumaH,
Wranus) H = 28
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I'naBHBIii penaxkTop

KYPUHOB Mypar ’KypuHOBHY, TOKTOp XMMHUYECKHUX 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 Hapuk6aeBu4, TOKTOp TEXHHYECKHX HAyK, Mpodeccop, OTBETCTBEHHBIN

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

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

JKOJITAEB TI'epoii KoaraeBuu, (3aMeCTUTENb INABHOTO PENaKToOpa), JOKTOP T'eOJOTOMHUHEpAo-
THYeCKUX Hayk, mpodeccop, mupekrop MHcruryra reomornueckux Hayk nMm. K.M. CartmaeBa (Ammarsl,
Kazaxcran) H=2

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

3EJBTMAH Peiimap, Ph.D, pyxoBoauTens HCCIeI0BaHIN B 00JIACTH IIETPOJIOTHU U MECTOPOXKIACHHI
M0JIe3HBIX HCKomaeMbIX B OTaene Hayk o 3emie Myses ecrectBeHHol uctopuu (Jlonnon, Aurmus) H = 37

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

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

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

KOHTOPOBUY Aunekceii DMUIbeBHY, TOKTOP TI'€0OJIOTO-MHHEPAIOTHYECKUX HAyK, Ipodeccop,
akagemuk PAH, UuctutyTr HedrerasoBoit reomornu u reopusuku um. A.A. Tpopumyka CO PAH
(HoBocubupck, Poccust) H=19

AT'ABEKOB Baagumup EHokoBHY, TOKTOp XUMUUYECKUX HayK, akajeMuk HAH benapycu, moueTHbIi
mpekTop MHCTHTYTa XUMHAU HOBBIX MarepuaiioB (Munck, benapycs) H =13

KATAJIUH Credan, Ph.D, accouuuposanusiii nmpodeccop, Texuuueckuit yauepcutet ([pesneH,
Bepnmun) H = 20

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

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

DOPATTUHU IMaoso, Ph.D, acconmmpoBanHbBIil mpodeccop, MuIaHCKUH yHHBEPCHUTET BHKOKK
(Munan, Utamns) H =28
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Editorial chief

ZHURINOYV Murat Zhurinovich, doctor of chemistry, professor, academician of NAS RK, president
of the National Academy of Sciences of the Republic of Kazakhstan, general director of JSC “Institute of
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
hydrophysics (Almaty, Kazakhstan) H=2

ZHOLTAEV 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

FRATTINI Paolo, Ph.D, associate professor, university of Milano-Bicocca (Milan, Italy) H =28
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Abstract. The practice of drilling has proven that the use of compressed air as a
cleaning agent provides a significant increase in ROP (mechanical drilling speed) and
reduces the time spent on eliminating geological complications, which sharply increases
the productivity and economy of drilling operations. However, air has a low heat capacity
compared to liquid solutions; this affects the operation of the rock cutting tool due to
high contact temperatures with irreversible consequences. To prevent these problems,
there is a need to develop technical means and technology to effectively ensure the
temperature regime of the rock-cutting tool. This article discusses the possibility of
normalizing and regulating the temperature regime of the rock-cutting tool due to forced
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cooling of the cleaning air at the bottom hole to negative temperatures, and a new design
of the drilling projectile for drilling with air purging is developed. With a drill string
rotation frequency of 69 rpm, the ROP is already 2.76 m/h, and at a rotation frequency
of 300 rpm it reaches 7.6 m/h. With an increase in the rotational speed of the drill string,
an increase in mechanical speed is observed. Thus, depending on the drilling modes,
the penetration rate due to the use of clean air cooled to negative temperatures increases
by an average of 6-7%. Reduce the temperature of the rock cutting tool at the bottom by
an average of 50-60 °C.

Keywords: air purging, drilling, Rank effect, well, vortex tube, compressor, drill
string, flushing fluid, bottom hole, temperature mode
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. KapumoB areiHaars! TallkeHT MEMJICKETTIK TEXHUKABIK YHUBEPCHUTETI,
Tarmikent, O30exicTan;
2C. Cetidymmnn ateiagarsl Kasak arpoTexHUKAIBIK 3€PTTEY YHUBEPCHUTETI,
Acrana, Ka3akcran;
3CorbaeB YuuBepcuteti, Anmarsl, Kasakcran;
“Hayaiibl Tay-KeH jKoHe TEXHONOTHsUIAp yHUBepcuTeTi, Hayaiibr, ©30ekicTaH;
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TEOJIOTUSIBIK BAPTIAY OFBEKTLIEPIHJIETT KUBIH JKAFJIAMJIAPIA
YHYBIMAJIAPAbI BYPTBIJIAY NPOLHECIHIH TUIMALIITTH APTTBIPY

Annoramusi. bBypreuiay Toxipubeci CHIFBUIFAH — ayaHbl —Tasajay — Kypalibl
perinae mnaipanany OyprbuUlayAblH MEXaHMKalbIK >KbUIIAMABIFBIH aiTapibIKTai
apTTHIPYIBl KAMTaMachl3 €TETiHIH JKOHE OYpFbUIAy KYMBICTAPBIHBIH OHIMIUTII MeH
TUIMALTITIH KYPT apTTHIPaThiH T'€OJOTHSUIBIK aCKbIHYJIapAbl JKOIOFa KETETIH YaKbITTHI
KBICKapTaTBIHBIH AdJenaeai. JlereHMeH, ayaHblH MIato epiTiHAlIepiMEeH calbICTRIpFana
KBUTY CHIMBIMIBUIBIFEI TOMEH, OYJ1 MaTpULaHblH Ae(OpMaLUsChl, aJIMaCTbIH OY3bUTYHI,
YHTaKTay, ajiMac KaTTbUIBIFBIHBIH TOMEHJEYl oHE KYpalIblH KYHIN Kadybl CHSKTHI
KaWTBIMCBI3 cangapsl Oap >KOFaphl XKaHacy TeMIIEpaTypachl apKbUIBI Tay JKbIHBICTAPBIH
KECEeTIH KypaJIblH KYMBICBIHA acep eTeli. by npobiaemanapasl 6onasipMay YIIiH Tay
KBIHBICTAPBIH KECY KYPaJILIHBIH TEMIIEpaTypaliblK PeXUMIH THIMAI KAMTaMachl3 €TETiH
TEXHUKAJIBIK Kypaigap MEH TEXHOJOTHSIHBI 93ipiey KakeT. byn maxanaga yHFeIMa
TyOiH/eri Ta3apTy ayachlH Tepic TeMIepaTypara AeiiH MaXXOypIien CalKbIHAATY apKbLIbI
Tay JXBIHBICTApBIH KECETIH aclamnTblH TeMIepaTypaliblk PEXHMiH KaJbIIKa KeNTipy
MYMKIHIIKTEepl KapacThIpblIagbl XOHE aya Ta3apTKBILINEH OyprbUIayFa apHalfaH
Oyprbl Ti30€TiHIH KaHa KOHCTPYKIHACH d3ipnenai. Connaii-ak Oyprbuiay KypalbIHBIH
93ipJICHIeH KOHCTPYKUMSICHIHBIH TOKIpUOETIK 3epTTeylepiHiH ajIblH aja HOTHXKeIepi
Oepinred. Byprel Ti30eriHiH aifHaTy XKbUIJaMIBIFBIHBIH )KOFapblIaybIMEH MEXaHUKaJIbIK
KBUIJAMIBIKTHIH JKOFapbUIaybl Oalikananbl. Byprbl OaraHBIHBIH aiHamy skuimiri 69
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aifH/MuH OonFaHAa, MEXaHWKAaJBIK OYPFbUIAY KBUINAMIBIFBL Ka3ipAiH e3iHze 2,76 m/
car, an 300 aiftH/MuH aitHamy xuiniringe on 7,6 m/car sketeni. Ocbulaiiiua, Oypreutay
pexxuMaepiHe OalilaHbICTHI TEPIC TeMIlepaTypara AeiiH CaJKbIHIAThUIFAH Ta3a ayaHbl
naiianany eceOiHEH €Hy JKbUIIAMABIFBI OpTa ecenmneH 6—7 % apraabl. OHAIPICTIK
3eprTeyaep KYWbIHIBI CaKbIHAATKBIIIB O0ap OyprbUIay KYpalbIHBIH 931pJIeHTeH jKaHa
KOHCTPYKIHUACH YHEMII, THIM/I1 €KeHiH KOPCETTi, OHBI aiiianany YHFbIMa TYO1H e Tay
BIHBICTApBIH KeCy KypaJbIHBIH TeMIIepaTypachiH opTa ecenmneH 50-60°C TeMenaeTyre
YKOHE OHBI apTThIpYFa MYMKIHZIK Oepeni.

Tyiiin ce3nep: medopmanus Ty3inyi, Kajnakmanap, raMMa-coylesieHy, Oyproliay,
Tay JKbIHBICHL, AehOpMaLusl, KATThl KOPBITIIA, THIFBI3ABIK
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3®PEKTUBHOCTb BYPEHHUS CKBAYKHH C ITIPOAYBKOM BO31YXOM
HA OCHOBE U CIIOJIb30BAHUSI BUXPEBOM TPYBbI

Annoranus. [Ipaktukoit OypeHus Joka3aHo, YTO IPUMEHEHHUE CKATOr0 BO3AyXa KaK
OYHCTHOT'O areHTa 00ecIeurnBaeT 3HaYUTENFHOE MOBBIILICHHE MEXaHMYECKIX CKOPOCTEH
OypeHHsl U CHW)KAeT 3aTpaThl BPEMEHH Ha JIMKBUAAIMIO T€OJOTMYECKUX OCIIOKHEHUH,
Onarozmapsi 4eMy pe3Ko BO3PACTAIOT MIPOU3BOAUTEILHOCTh U SKOHOMHUYHOCTH OypOBBIX
pabot. OgHako BO3AyX UMEET HU3KYIO TeIUIOEMKOCTD 110 CPABHEHHIO C TPOMBIBOYHBIMHU
pacTBOpaMH, 3TO CKa3bIBaeTCs Ha pabOTe MOPOIOpa3PyIIAOIIET0 HHCTPYMEHTa Yepes
BBICOKHE KOHTAKTHBIE TEMIIEPAaTypbl C HEOOPAaTUMBIMHU MOCIEACTBUSMH, TAKUMHU Kak
neopManys MaTpHl, pa3pylleHHe anMa3oB, 3alUTM(OBaHHE, CHW)KEHHE TBEPAOCTH
aJIMa30B U NPWXKOTH MHCTpyMeHTa. [y mpemoTBpaienns 3TuX mpobieM, BOZHUKAET
HEOOXOOMMOCTh Pa3pabOTKU TEXHUYECKUX CPEACTB MU TEXHONOTHH 3()(HEKTHBHOTO
o0ecrieueHs] TEMIEPaTypHOTO PEKUMa IMOPOAOPA3PYIIAIOIIET0 HHCTpyMeHTa. B
HACTOSIIEH CTarbe pacCMOTPEHBI BO3MOXHOCTHM HOPMAJIU3alMH TEMIIEPATypHOIo
peXuMa MopoJopa3pyIIAOLIEr0 HHCTPYMEHTA 3a CUET NPUHYAUTEIBbHOTO OXJIaX IEHUS
OYHMCTHOTO BO3/yXa Ha 3a00€ CKBaKWHE IO OTPHULATEIBHBIX TEMIIepaTyp, pa3paboTana
HOBasi KOHCTPYKLUS OypoBOTrO CHapsaa Uid OypeHHs ¢ IPOAYBKOH BO3AYXOM. A Takxke
MIpUBEJEHBl IPEIBAPUTENBHBIE PE3YJAbTaThl SKCIEPUMEHTANbHBIX HCCIEIOBAHUN
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pa3paboTaHHOM KOHCTPYKIIUH OypoBoro cHapsiia. C yBeTHMUYeHUEM CKOPOCTH BpAIlICHUS
OypHIIBHON KOJIOHHBI HAOMIONAETCS YBETUUCHUE MeXaHueCcKo ckopoct. [Ipu uactore
BpaiieHusi OypuiibHOM KonoHHBI 69 00/MuH MCII cocraBnser yxe 2,76 mM/4, a nipu
yacrore Bpaienus: 300 o6/muH nocturaer 7,6 m/4. Takum 00pa3om, B 3aBUCUMOCTH
OT PEKUMOB OypEeHHS CKOPOCTh MPOXOJKU 3a CYET UCIOJIB30BaHUSI YHCTOTO BO3/IyXa,
OXJIXJICHHOTO JI0 OTPUIATCIbHBIX TEMIIEPATyp, YBEIMYUBACTCS B CPEIHEM Ha
6—7 %. IIpon3BONCTBEHHBIMU WCCICIOBAHUSIMH JOKAa3aHO, YTO pa3paboTaHHas
HOBasl KOHCTPYKIUS OypOBOTO HMHCTPYMEHTAa C BUXPEBHIM OXJIQJHUTEICM SIBIISICTCS
SKOHOMHUYHOH, 3P PEKTUBHOHN, MPUMEHEHHE KOTOPOI ITO3BOJISIET CHU3UTh TEMIIEPATYPY
MOPOJIOPA3PYIIAKIIET0 WHCTPYMEHTa Ha 3a0oe B cpenHeM Ha 50—-60°C u MOBBICUTH
MEXaHUYeCKasi CKOPOCTh MPOHUKHOBEHUSIL.

KamoueBble cioBa: mpomyBka Bo3ayxoMm, Oypenwe, 3ddekr Panka, ckBakwuHa,
BHUXpEBasi TpyOa, KOMIIpeccop, OypoBOH CHapsiJ, MPOMBIBOYHAS JKUIKOCTh, 3a00H,
TEMIEPaTYPHBII PEKUM

Introduction

Air-assisted drilling is effective in the most unfavorable conditions for the use of
drilling fluids: when drilling in areas of significant circulation loss, when there are
difficulties with water supply, in high mountainous or difficult terrain, or in areas with a
harsh climate (Toshov et al., 2016a: 13). When drilling wells in rocks, the destruction of
the rock is accompanied by a significant release of heat, since about 1 % of the mechanical
energy supplied to the bottomhole is spent on the actual destruction of the rock, while
the rest of the energy is dissipated in the form of heat (Gorshkov, et al., 1992: 173). High
temperatures of the drilling tool create emergency situations in the form of burning of
diamond bits, the time spent on the elimination of which is 8+10 % (Kudryashov, 1990a:
263; Muminov et al., 2022a: 5; Kudryashov, 1991a: 295). It is obvious that the increase
in efficiency is directly related to ensuring the optimal temperature regime when drilling
wells. The conditions for cooling bits in drilling with a purge are significantly worse
than when using gas-liquid systems. Therefore, the normalization of the temperature
regime of the rock cutting tool during drilling with purge is possible, firstly, due to an
increase in mass flow at moderate air speeds with the expansion of passage channels and
annular gaps and, secondly, due to forced cooling of the purge air (Merkulov, 2016a:
128; Muminov et al., 2021b: 5; Merkulov, 2013b: 3). The first direction will require an
increase in the mass flow rate of the compressor with an increase in its power, which is
ineffective. The second method is more acceptable, provided that an efficient cooler is
developed. When drilling strong rocks, a high temperature is released, which reduces
the microhardness and abrasive properties of the teeth of the rock-breaking tool, as well
as increases mechanical deformation. In the process of drilling hard rocks, temperature
deformations of the rock-breaking tool prevail, hence the need to normalize temperature
regimes taking into account their impact.

Research materials and methods

The presence of complex elements of spherical rock-breaking tools, such as teeth
on the ball, ball and roller supports, the paw body, complicates the analytical study
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of its temperature conditions. At the same time, in the course of the study, it becomes
necessary to choose a cross-section of the trunnion of a spherical rock-breaking tool that
accurately characterizes its temperature regime:

(2 N

Wiy afd m 26z,

AW
. t1h, °C, )

G

E

i, = -

where / — is the average thickness of the paw of a spherical rock—destroying tool, m;
fuy ,-f1 — the cross—sectional area of the base of the trunnion and the outer surface of the

paw, m?; 1 — the thermal conductivity coefficient of the material of the rock-destroying
tool, W/h (m*°C); a - the thermal conductivity coefficient, m%/s; ¢ the specific heat

capacity of the cleaning air, J/kg*°C; G, — purifying air consumption, kg/s; ks, bz _

dimensionless coefficients of power loss due to friction in the supports and distribution
of heat flows in the bearing; N — downhole power, W; m — number of balls; ¥" — specific
heat of vaporization, J/kg; AW is the percentage of humidity.

In order to determine the influence of the initial temperature of compressed air and
the drilling mode on the temperature regime of the rock-breaking tool, a mathematical
model for calculating the temperature regime of the drilling ring crown and a three-pin
bit is constructed in the MATHCAD graphical program based on expressions (1). In
order to determine the rational drilling regime, i.e., the axial force (Ros) and the bit
rotation frequency (n) to normalize the temperature conditions of the rock-destroying
tool when drilling wells with air purification, expressions (1) have been improved.
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Expression (2), which allows you to determine the temperature of a three-ball
chisel, will take the following form:
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The above expressions (2) and (3) make it possible to determine not only the
temperature of the rock-breaking tool when drilling wells with air purification, but also
drilling modes that allow normalizing the temperature conditions at the bottom, i.e.
choosing rational values of axial force (Rd) and rotational speed (n). The work (Baratov
et al., 2021: 4; Kadyrov et al., 2021: 9; Talalay, 2020: 289; Dudak, 2019: 12) presents
studies on the use of a vortex tube as an air cooler. The results of the experimental studies
made it possible to substantiate the possibility of obtaining negative temperatures of the
purge air without the need to increase the compressor power. This allows us to state that
the use of vortex tubes in drilling is quite energy efficient. The vortex effect, or Ranque
effect, is that if a tangentially swirling gas flow is fed into the pipe, then under certain
conditions, thermal separation of the gas will occur in it. A colder flow is formed in the
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center than at the periphery, and gas will exit through the central hole of one of the ends
of the pipe, the temperature of which will be much lower than at the inlet. Peripheral
layers of gas having a higher temperature will exit through the orifice from the other
end of the pipe (William, 2010: 602; Toshov et al., 2022: 10; Mitchell et al., 2011:
710; Muminov, 2021c¢: 8). On the basis of the performed calculations, the design of the
vortex tube presented in Fig. 1.

1-tube, 2-nut, 3-body, 4-volute, 5-diaphragm, 6-nut, 7-tube, 8-throttle, 9-cross, 10-gasket
Fig. 1 - The design of the vortex tube

In general, the design of the vortex tube (Fig. 1) consists of a housing 3, in the
annular cavity of which a tangential rectangular channel with width b and height h
is made. A fitting for supplying compressed air is attached to the body from the outer
side of the rectangular channel. A beaded tube 1 of a strictly cylindrical shape, with
a polished inner surface with a diameter D, is installed in the annular cavity of the
body, and then a volute 4, so that its hole (the dimensions of which correspond to the
rectangular channel of the body) coincides with the channel, forming a nozzle inlet. A
diaphragm 5 with a hole Dg and a sealing gasket 10 with a nut 6 are inserted into the
same cavity of the body. A four-bladed crosspiece 9 and a throttle 8 are tightly installed
at the opposite end of the tube 1 at a distance L from the volute. The vortex tube is small
in size and has no moving parts, which makes it possible to use it as a bottomhole cold
generator when drilling wells. Modern mining and geological conditions require the
improvement of drilling technology and an increase in drilling performance through
the creation of new highly efficient drilling tools for drilling wells in various mining
and geological conditions. The introduction of new drilling tools with high durability
and increased mechanical drilling speed increases the operational efficiency of drilling
rigs. The best results are obtained by using the vortex tube directly at the bottom. In
order to increase the efficiency of the rock cutting tool, based on the normalization of
temperature conditions during drilling of wells with air cleaning of the bottom hole, a
new design of the drill string including a vortex tube was developed (Fig. 2).

1-cone bits; 2-adapter; 3-outer pipe; 4-nut; S5-vortex tube; 6-cold fraction generator
Fig. 2 - A drill string including a vortex tube for drilling with bottom hole cleaning with air
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A drill string with a vortex tube works as follows. When drilling a well, compressed
air is supplied through the outer pipe 3 through the inlets 7 to the cold fraction generator
6 of the vortex tube 5 and is twisted in it. The flow of compressed air when passing
through the vortex tube is divided into two flows, the flow of cold and hot air. The flow
of cold air flows out of the hole of the nut 4 and through the adapter 2 and the drill bit
1 enters the bottom of the well to carry the destruction products into the annulus with
simultaneous cooling of the drill bit. The cold fraction generator in this device is made
removable, which can be replaced by another type of generator, which allows you to
change the cooling mode if necessary when changing drilling modes. Hot air from the
vortex tube 5 through the tangential opening for the exit of the hot air flow 8 enters the
annulus. Since hole 8 is made tangentially, a vortex motion is created in the annulus
annulus, which allows ejection of a cold flow with destruction products. This improves
bottomhole cleaning and has a positive effect on bit cooling, as energy costs for repeated
regrinding of rock particles are reduced. This design of the drilling tool for drilling
with air purge allows you to supply cooled air directly to the bottomhole, normalize
the temperature regime and increase the durability of the rock cutting tool (Bridges et
al., 2020: 594; Akhmetov et al., 2021a: 9; Caenn et al., 2017: 729; Akhmetov et al.,
2021b: 9). The use of cooled purge air significantly reduces the temperature in the well,
which creates favorable temperature conditions for the operation of the rock cutting
tool, preventing the negative impact of high temperatures on the bottom hole.

Results

In order to evaluate the effectiveness of the developed design of the drilling tool
and the effect of low initial temperatures of the cleaning air on the efficiency of the
tool, pilot tests were carried out at the Central Exploration Party of the State Geological
Survey of the Navoi Mining and Metallurgical Plant. The layout of the experimental
setup for testing a drill string with a vortex cooler is shown in fig. 3. Experimental work
was carried out as follows: thermocouples 6 were installed on a drilled block 3 of rock
with a hardness factor f=7 and connected to a multichannel temperature meter 5. A
branch pipe 7 was installed in the upper part of the drilled block to remove cleaning air
with sludge. Drilling string with vortex tube 4 was connected to the rotator of drilling
rig 1, then compressor 2 was started, then, drilling rig 1, compressed air pressure (Pc)
on the compressor, rotation speed (n) and axial load (Pax) were set. After stabilization of
the operating mode, the air flow rate (G) at the outlet of the compressor, the temperature
at the bottom (tzab) and the temperature (tout) of the cleaning air at the outlet of the
well were measured. The duration of experimental drilling (T) for the given parameters
in each case was 10 minutes, after which the length of penetration (L) was measured.
Experimental work was carried out in several stages with different speeds (n), axial load
(Poc), pressure (Pk) and consumption (G) of compressed air. The results of experimental
studies of the design of a drilling tool with a vortex tube made it possible to establish the
dependence of the temperature change at the bottom of the well (tb) on the temperature
of the purge air supplied to the well (tcool), as well as the dependence of the rate of
penetration on the temperature of the purge air supplied to the well (tcool).
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1-drilling rig, 2-compressor, 3- drillable artificial block, 4-drilling tool containing a vortex tube,
S-multichannel temperature meter, 6-thermocouple K, 7-pipe for removal of clean air with sludge; n -
measuring point of the rotational speed of the drill string (rpm), Pos - measuring point of the axial load
(kN), Pk - measuring point of the air pressure at the outlet of the compressor (MPa), G - measuring point
of the air flow rate at the outlet of the compressor (kg /s), tset — downhole temperature measurement point
(°C), tout — cleaning air temperature measurement point at the well outlet (°C)
Fig. 3 - Scheme of the experimental setup for testing a drill string with a vortex cooler

The change in temperature at the bottomhole from the axial load at different
temperatures of the cleaning air has a dependence close to linear and is shown in fig. 4.
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Fig. 4 - Graph of temperature change at the bottomhole (tzab) at a drill string rotation frequency of
n=200 rpm on axial load (Poc) with different temperatures of the purge air (tcool)
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Drilling with a drill string speed of 200 rpm, with an axial load of 10 kN and an
initial cleaning air temperature of 40 °C, the temperature at the bottom hole was 348
°C. Reducing the cleaning air temperature to-12°C with the same drilling parameters
resulted in a 54°C decrease in bottom hole temperature. The results of experimental
tests confirm the possibility of using chilled air to negative temperatures to reduce the
temperature at the bottom of the well. When drilling wells with bottomhole air cleaning,
low bottomhole temperatures improve the operation of the rock cutting tool, which leads
to faster penetration. The mechanical rate of penetration of a well primarily depends on
the regime parameters of drilling, the type and volume of the cleaning agent, but when
drilling with air cleaning of the bottomhole, the cooling conditions of the drill string
have a significant impact on the rate of penetration. This is confirmed by the results of
experimental studies, shown graphically in fig. 5.

wl=d0'E  —— tpoad=-12%0

Fig. 5 - Graph of the change in mechanical speed (vm) from the rotational speed of the drill string (n)
at an axial load of 10 kN, with different temperatures of the cleaning air (tcool)

Discussion

The dependence of change in ROP on the rotational speed of the drill string shows
that at an initial temperature of cleaning air of 40°C, an axial load of 10 kN and a
rotational speed of the drill string of 69 rpm, the ROP is 2.6 m/h. With an increase in
the rotational speed of the drill string, an increase in mechanical speed is observed. At
a rotation speed of 300 rpm, the mechanical drilling speed is 6.8 m/h. The use of-12°C
cooled downhole cleaning air under similar drilling conditions results in higher ROP.
With a drill string rotation frequency of 69 rpm, the ROP is already 2.76 m/h, and at a
rotation frequency of 300 rpm it reaches 7.6 m/h.

Thus, depending on the drilling modes, the penetration rate due to the use of clean air
cooled to negative temperatures increases by an average of 6—7 %.

Conclusion

Production studies have proven that the developed new design of the drilling tool with
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a vortex cooler is efficient, effective, the use of which allows to reduce the temperature
of the rock cutting tool at the bottom by an average of 50-60 °C and increase the
mechanical speed of penetration. The introduction of the proposed design of a drilling
tool with a vortex cooler at the Central Exploration Party of the Geological Survey of
the Navoi Mining and Metallurgical Plant ensured low temperatures of the purge air at
the bottom of the well, which, in turn, contributed to an increase in drilling efficiency
and ROP.
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