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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.

Kaszaxcman Pecnybnukacer ¥immuolx 2oiivim akademuscol « KP YA Xabapnapwr. ['eonocus
JICOHE MEXHUKANBIK RbLILIMOAD CepUsiColy &blibiMu dicypHanviubly Web of Science-min
arcayananean nycxacol Emerging Sources Citation Index-me unoexcmenyee KabulioanHeanwin
xabapaaiiovl. Byn unoexcmeny oapvicoinda Clarivate Analytics komnanuscol JHcypHAIOb
o0an api the Science Citation Index Expanded, the Social Sciences Citation Index scane the
Arts & Humanities Citation Index-xe kabuvinioay macenecin xapacmoipyoa. Webof Science
sepmmeywinep, agmopiap, 6acnawibliap MeH MeKemenepze KOHmeHnm mepenoici MeH
canacwin yeoinaowvl. KP YFA Xabapnapel. eonoeust scane mexHUKAIbIK 2bLIbIMOAP CEpUsicol
Emerging Sources Citation Index-xe enyi 0i30iy Koamoacmulx ywin ey 03eKmi dcone
6e0endi eeonocus JHcoHe MEXHUKATIBIK bLILIMOAP OOUbIHULA KOHMEHMKe A0an10blebiMbI30bl

6in0ipeoi.

HAH PK coobwaem, umo nayunvii scypuan «Mseecmuss HAH PK. Cepusa ceonocuu u
MeXHUYecKux Hayk» Ovlin npunsm 015 unoexkcuposanusi 6 Emerging Sources Citation Index,
obnosnennol sepcuu Web of Science. Codeporcanue 6 3mom uHOEKCUPOBAHUL HAXOOUMCS
6 cmaouu paccmompenusi komnanuei Clarivate Analytics 0as Oanvheuuie2o npuHAmMu
acypnana 6 the Science Citation Index Expanded, the Social Sciences Citation Index u
the Arts & Humanities Citation Index. Web of Science npednacaem xauecmeo u enyoumy
KOHmeHma O ucciedogamenell, asmopos, uzoameneii u yupedxcoeHull. Brmouenue
Uszeecmua HAH PK. Cepus ceonocuu u mexuuueckux Hayk ¢ Emerging Sources Citation
Index demoncmpupyem nauty npusepiHceHHOCHb K Hauboiee akmyaibHOMY U GIUAMETbHOMY
KOHMEHMY NO 2e0102UU U MeXHUYeCKUM HAYKAM 0I5l Haule2o coooujecmad.



Bac pegakrop

JK¥PBIHOB Mypar /KypbIHYIbI, XUMHS FBUIBIMAAPBIHBIH JOKTOPEL, mpodeccop, KP ¥YFA
akajemuri, «Kasakcran PecrmyOnmukackl ¥JITTBHIK FBUTBIM akanemusicel» PKbB-HiH mpesunenti, AK
«/1.B. CokoybCKHit aTBIHAAFEI OTHIH, KaTaJIN3 JKOHE MIEKTPOXUMUS HHCTUTYTBIHBIHY» 0ac TUPEKTOPEI
(Anmmvarsl, Kazakcran) H =4

Fruibivu xaTimisl

ABCA1BIKOB BaxsiT Hapnko6aiiyJbl, TeXHHKA FBUIBIMIAPBIHBIH TOKTOPEL, ipodeccop, KP ¥YFA

JKayanThIXaTIBICH], A.B. BeKTypoBaThIHAAF IXUMUS FBUIBIMIaPEIMHCTUTY THI (AnMaTsl, Kazakcran) H=5
PepgaknusaablK aJdkKa:

9BCAMETOB Mauaic Kyasicyas! (6ac peqakTopabslH opeIHOAcaphl), reoIorus-MHHEPaIoTust
FBUTBIMJIAPBIHBIH  TOKTOpBI, Tpodeccop, KP ¥YFA akanemuri, «Y.M. AxmencaduHa aTbIHAAFEI
THIPOTEOJIOTHS SKOHE T€0IKOJIOTHSI HHCTUTYTHIHBIHY AupeKkTopbl (AnmMarsl, Kaszakcran) H =2

7KOJITAEB TIepoii XKoaraiiyabl (6ac penakTopAbH OpbIHOAacapsl), reoJoTUs-MHHEPaIoTus
FBUTBIMJIAPBIHBIH TOKTOPEL, Tpodeccop, K. 1. Carnaes ThIHAAFbI Te0JI0T U FETBIMIAPhI HHCTUTY THIHBIH
nupekTopsl (Anmatsl, Kazakcran) H=2

CHOY pumen, Ph.D, kayeiMpacteipbuiran mnpodeccop, HebOpacka yauBepcutetiHin Cy
FBUIBIMJIAPBI 3epTXaHachlHbIH qupekTopsl (HeOpacka mrarsr, AKII) H = 32

3EJBTMAH Peiimap, Ph.D, Taburu Tapux mypaxaibiasig XKep Typais! FeutbiMaap OemiMinge
METPOJIOTHST JKOHE TMaijaybl Kazbanap KeH OpBIHIAAphl CalachIHIArbl 3epTTEYNCpAiH JKeTeKIIici
(Jlonnon, Aurust) H =37

IMAH®UJIOB Muxaua bopucoBuY, TEXHHMKAa FBUIBIMIAPBIHBIH  JOKTOpBI, HaHcu
yHUBepcuteTiHig npodeccops! (Hanen, @pannms) H=15

HIEH Iwun, Ph.D, KpiTaii re0norusuibik KOFAMBIHBIH Tay FEOJOTHSIChI KOMUTETI TUPEKTOPBIHBIH
opbiHOacapel, AMEpPUKAaH/IBIK SKOHOMHUKAJBIK TEOJOrTap KaybIMAACTHIFBIHBIH Mymieci (ITexuH,
Kprrait) H =25

OUIIEP Axcenab, Ph.D, J[Ipe3neH TEXHUKAIBIK YHHBEPCUTCTIHIH KaybIMIACTBIPBLIFAH
npodeccopsi (pe3nen, bepaun) H=6

KOHTOPOBHUY Auekceii IMUIbeBHY, I'€OJOIHA-MUHEPAIOTUS FhUIBIMIAPBIHBIH JIOKTOPBI,
npodeccop, PFA akagemuri, A.A. Tpopumyka aTblHIaFEl MyHal-Ia3 TeOJIOTUsICHI J)KoHE reoU3HnKa
unctutyTsl (HoBocubupck, Peceit) H =19

AT'ABEKOB Buaagumup EHokoBH4Y, XHMMHS FbUIBIMAAPBIHBIH JOKTOpH, bemapycs ¥TA
akazgemuri, JKana Matepuangap XMMHUsICbI HHCTHTYTBIHBIH KYpMeTTi qupektops! (MuHck, Benapycs)
H=13

KATAJIMH Credan, Ph.D, [Ipe3neH TexXHUKaIBIK YHHBEPCHTETIHIH KaybIMAACTBIPUIFAH
npodeccops (Jpesznen, bepaun) H = 20

CEUTMYPATOBA Jseonopa FOcynoBHa, reoorus-MUHEPATOTUs FhIIBIMAAPBIHBIH JOKTOPEI,
npodeccop, KP ¥YFA koppecniongent-myieci, K.M. CarnaeB arbingarbl [€0J0TUsI FBUIBIMAAPEI
HWHCTHTYTBI 3epTXaHaChIHBIH MeHrepyiici (Anamarsl, Kazakcran) H=11

CAFBIHTAEB “Kanaii, Ph.D, xaybimaacteipbutran mpodeccop, HaszapbaeB yHuBepcuteti
(Hyp-Cyunran, Kazakcran) H = 11

®PATTHUHMU Taono, Ph.D, buxokk Munan yHUBEPCUTETI KaybIMIACTBHIPbUIFaH Ipodeccopbl
(Munan, Uranus) H =28
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I'naBnbIii perakTop

KYPHUHOB Mypar ’KypuHoBHY, TOKTOpP XUMUYECKHUX HayK, mpodeccop, akagemuxk HAH PK,
npesunent POO «HarponansHoit akagemun Hayk PecryOnuku Kazaxcran», reHepaibHbIH TUPEKTOP
AO «MHCcTUTyT TOIUMBA, KaTanu3a U a1ekrpoxumud uM. [1.B. Coxombckoro» (Ammarsr, Kazaxcran)
H=4

YueHHBbI cekpeTapb

ABCA/IBIKOB BbaxbiT Hapuk6aeBu4, TOKTOp TEXHHYECKUX HAYK, MPOdeccop, OTBETCTBEHHBIH

cekperaps HAH PK, UuctuTyT XuMmnueckux Hayk uM. A.B. Bexryposa (Anmarer, Kazaxcran) H=15
PenakuunonHasi KoJdJerus:

ABCAMETOB Mauuc KyabicoBu4, (3aMeCTHTENb INTABHOTO PEAAKTOPA), TOKTOP I€0JIOTOMHHE-
panornueckux Hayk, mpodeccop, axanemuk HAH PK, mupexrop HMHcruryTa Tmaporeomoruu u
reoskonorun uM. ¥Y.M. Axmencaduna (Anmarsl, Kazaxcran) H = 2

KOJITAEB I'epoii ZKosraeBud, (3aMeCTUTEIND [TIABHOTO PEIAKTOPA), IOKTOP T'€0JI0rOMUHEPaIIo-
THYECKUX Hayk, mpodeccop, mupexkrop MucTHTyTa reonormyecknx Hayk uM. K.M. Carmaesa (Anmarsr,
Kazaxcran) H=2

CHOY [Ipunen, Ph.D, acconumpoBannslil npodeccop, aupexrop Jlaboparopuu BOJHEIX HayK
yauBepcutera HeOpacku (mrat Hebpacka, CILIA) H = 32

3EJBTMAH Peiimap, Ph.D, pykoBomuTenb HCCICIOBaHMNA B OOJNACTH TETPOJOTHH K
MECTOPOXK/ICHUH TOJE3HBIX HCKomaeMbeIX B Otmene Hayk o 3emie My3est eCTeCTBEHHOH HCTOPHH
(Jlonnon, Aurus) H =37

HAH®UJIOB Muxaua BopucoBHY, TOKTOp TEXHHUYECKHX HayK, Mpodeccop YHUBEpPCHTETA
Hancu (Hancu, ®@panmums) H=15

HIEH IMun, Ph.D, 3amecrurens aupexropa Komurera mo ropHoit reomorun Kwurtaiickoro
Te0JIOTHYECKOr0 00MIecTBa, WieH AMEPHKAHCKOH acCONHMAINK SKOHOMHUYeckux reonoros (Ileknw,
Kurait) H = 25

OUIIEP Axkceas, accorunpoBanHblil mpodeccop, Ph.D, Texanuecknit yausepcurer Jlpesnen
(Apesnen, bepnmun) H =6

KOHTOPOBMUY Auekceii IMUIbLEBHY, TOKTOP I'€0JI0r0-MHHEPATIOrHICCKUX HayK, Tpodeccop,
akagemuk PAH, MHCTHTYT HedrerazoBoii reonorun u reopmsuku uM. A.A. Tpopumyka CO PAH
(HoBocubupck, Poccus) H=19

ATI'ABEKOB Baaaumup EHokoBHM4, 10KTOp XuMHYecKuX Hayk, akagemuk HAH benapycu,
MOYETHBIN qupeKkTop MHCTHTYTa XMMUHU HOBBIX MaTepuaioB (Munck, benapycs) H =13

KATAJIMH Credan, Ph.D, accoumupoBanubiii mnpodeccop, TexHHYEeCKHil yHUBEPCUTET
(Apesnen, bepmun) H =20

CEUTMYPATOBA Dieonopa IOcymoBHa, OKTOp TIe0lOrO-MHHEPAIOTHYECKUX —Hayk,
npodeccop, wieH-koppecnoneHT HAH PK, 3aBenyromas taboparopunt MHCTHTyTa Te0IOTHYECKUX
Hayk uM. K.W. CarmaeBa (Anmarsl, Kazaxcran) H=11

CAI'MHTAEB ‘Kanaii, Ph.D, acconumpoBannsii mnpogeccop, HazapbaeB yHHBepcHTET
(Hypcynran, Kazaxcran) H = 11

®PATTHUHMU Iaoao, Ph.D, acconnunposanHblii npodeccop, Munanckuii yausepcuter bukokk
(Munan, Utamus) H = 28
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Editorial chief

ZHURINOV 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

ABSADYKOV Bakhyt Narikbaevich, doctor of technical sciences, professor, executive

secretary of NAS RK, Bekturov Institute of chemical sciences (Almaty, Kazakhstan) H =35
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

ZHOLTAEY 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

PANFILOYV 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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© A.V. Taranov, A.D. Mekhtiyev*, F.N. Bulatbayev, Y.G. Neshina,
V.S. Balandin, 2024.
Abylkas Saginov Karaganda Technical University, Karaganda, Kazakhstan.
E-mail: barton.kz@mail.ru

PNEUMATIC LOAD HOISTS FOR MINERAL TRANSPORTATION
FROM MINES

Taranov Alexandr — Candidate of Technical Sciences, associate professor of the Energy Systems
Department, NCJSC «Abylkas Saginov Karaganda Technical University», Karaganda, Kazakhstan,
E-mail: energy_kstu@mail.ru, https://orcid.org/0000-0002-1534-9737;

Mekhtiyev Ali — Candidate of Technical Sciences, Professor, Vice-Rector for Research NCJSC
«Abylkas Saginov Karaganda Technical University», Karaganda, Kazakhstan, E-mail: barton.kz@
mail.ru, https://orcid.org/0000-0002-2633-3976;

Bulatbayev Felix - Candidate of Technical Sciences, Dean of the Faculty of Energy, Automation
and Telecommunications, NCJSC «Abylkas Saginov Karaganda Technical University», Karaganda,
Kazakhstan, E-mail: felix4965@mail.ru, https://orcid.org/0000-0002-3574-1189;

Neshina Yelena — Candidate of Technical Sciences, Head of the Energy Systems Department, NCJSC
«Abylkas Saginov Karaganda Technical University», Karaganda, Kazakhstan, E-mail: 1 neg@mail.
ru, https://orcid.org/0000-0002-8973-2958;

Balandin Vitaliy — Master of Technical Sciences, Senior Lecturer, Department of Energy Systems,
NCJSC «Abylkas Saginov Karaganda Technical University», Karaganda, Kazakhstan, E-mail:
vetalll@mail.ru, https://orcid.org/0000-0002-6593-1864.

Abstract. To solve the problems of achieving high reliability and safety of
load hoists, the authors present three modifications of pneumatic load hoists that
are their own development. The existing rope hoists have been analyzed. They
have a number of design flaws, and their further improvement only complicates
and increases the cost of the design. The article presents the results of studying
the energy parameters of the PPG-100 load pneumatic hoist. The main design
features of the hoist have been described and the principles of its operation have
been analyzed. The study considers the key factors that affect the efficiency of
converting compressed air energy into mechanical work. The optimum operating
modes of the pneumatic hoist have been determined that ensure the maximum
energy efficiency and reliability of operation with minimal energy costs. Factory
and production tests of load pneumatic hoists have proven the operability,
reliability and durability of these machines, their environmental safety. The
results can be used in designing and modernizing similar devices, as well as in
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the development of recommendations for their operation in various industrial
conditions.

Keywords: hoist, load, Kazakhstan, reliability, pneumatic hoist, lifting
capacity.

Financing: This research has is funded by the Science Committee of the
Ministry of Science and Higher Education of the Republic of Kazakhstan (Grant
No. AP19675518).

Conflict of interest: The authors declare that there is no conflict of interest.

©A.B. Tapanos, A./l. Mextues*, ®.H. bByn1ar6aes, E.I. Hemunna,
B.C. bananaun, 2024.
O6inkac CarbiHOB ATbhiHAarbel Kaparanipl TeXHUKAIBIK YHUBEPCUTETI,
Kaparanasl, Kazakcran.
E-mail: barton.kz@mail.ru

MAHJIAJIBI KA3BBAJIAP MEH IIIAXTAJIAPIBI )KETKI3YTE
APHAJITAH )KYK IIHEBMATHUKAJIBIK KOTEPTIIUTEP

TapanoB AulekcaHJIp — TEXHHKA FBUIBIMIAPBIHBIH KaHAWAATHL, «O0inkac CarblHOB AaTBIHAAFEI
Kaparauapl TeXHUKAIBIK YHUBEPCUTETIHIH» «DHEPreTHKANBIK Kyiieaep» KadeapackHBIH IOIEHTI,
Kaparangsl, Kazakcran, energy kstu@mail.ru, https://orcid.org/0000-0002-1534-9737;

Mextues Ain JlzkaBaHIINPOBHY, TEXHUKA FRUTBIMIAPBIHBIH KaHAUAATEL, acc. mpodeccop, «O0imKkac
CarpIHOB aTBIHAAFBI KaparaHbl TEXHUKATBIK YHHBEPCHTETIHIH» FBUIBIMHU JKYMBICTAp >KOHIHAETI
npopekTopsl, Kaparansl, Kazakcran, E-mail: barton.kz@mail.ru, https://orcid.org/0000-0002-2633-
3976;

Byaar6ae ®enukc - TEXHHWKA FHUIBIMAAPHIHBIH KaHAWAATHI, «OOinKac CarblHOB aTBIHIAFBI
Kaparanns! Texaukanslk yHEBepenTeTi» KEAK DHepreTrka, aBToMaTika sKOHE TEJIEKOMMYHHUKAIHS
¢axynereTiHiH nekanbl, Kaparanapl, Kasakcran, E-mail: felix4965@mail.ru, https://orcid.org/0000-
0002-3574-1189;

Hemnna Ejena IeHHaabeBHA, TEeXHWKA FHUIBIMIAAPBIHBIH KaHAWAATHL, «O0inkac CarblHOB
aTeIHAAFEl KaparaH/bl TEXHUKAIBIK YHUBEPCUTETIHIH» « DHEPTeTHKANBIK XKyHenepy KadeapachIHbIH
meHrepymrici, Kaparaunel, Kazakcran, E-mail: 1 neg@mail.ru, https://orcid.org/0000-0002-8973-
2958;

Bananaun Burtanumii — TeXHWKa FBUIBIMIAPBIHBIH Maructpi, «O0imkac CarblHOB aTBIHIAFBI
Kaparauasl TeXHUKambIK YHHBEPCHUTETIHIH» OHEPreTHKaIbIK JKyilernep KadeapachlHBIH —ara
okpITyIbIcH, Kaparanmpl, Kazakcran, E-mail: vetall l@mail.ru, https://orcid.org/0000-0002-6593-
1864.

Annoranmus. JXXyK KeTeprimTepiaiH >KOFapbl CEHIMILTITT MEH Kayilci3miriHe
KOJI JKETKI3y MoceleNiepiH IIelnry YIIiH aBTopiap e3 d3ipieMernepi OoJbIm
TaObUIATBIH MHEBMATHUKANBIK JKYK KOTEPTIIITEPAiH YII MOAUDUKAIMSICHIH
yceiHaapl. KosnnmaHbeicTarel apkaH KeTeprimTep TamgaHabl. Omap Iu3alHOArsl
Oipkarap KEMIIUTIKTEP/Ii JKOABI KOHE ONapibl OHaH Opi KETULAIPY IU3aitHHBIH
KYHBIH KUBIHATA/IbI %OHE apTThipaasl. Makanaaa ppg-100 Kyk MHEBMAaTHKAIBIK
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KOTEPTillliHiH YHEPTETUKAIBIK TapaMeTpiepiH 3epTTey HOTHXKEIepi KeNTipiIreH.
KeteprimriH Heri3ri KOHCTPYKIUSIIBIK €PEKIIETIKTepl CUMATTAIFaH JKOHE OHBIH
JKYMBIC iCTey TPHHIMITEPI TalJaHFaH. 3epTTey OapbIChIHIA CHIFBUIFAH aya
SHEPTHCHIH MEXaHUKAJIBIK )KYMBICKA alfHAIIBIPY THIMILUTITIHE dCep €TEeTiH HeTi3Ti
(bakTopnap KapacThIpbUIabl. [[HEBMATHKANBIK KOTEPTIIITIH OHTAMIBI KYMBIC
PEXKHUMIEP] aHBIKTAJJIBI, OJIap MaKCHMAJIbl SHEPTHs TUIMIUTITT MEH MHUHUMAJIJTBI
SHEpPrusl IIBIFBIHIAAPHIMEH KYMBIC ICTEY CEHIMJUITIH KaMTaMachl3 eTei.
[THeBMaTHKANBIK KYK KOTEPTiIITEp/iH 3aybITTHIK JKOHE OHIIPICTIK ChIHAKTAPHI
OCBHI MaIlTMHAJIAP/IBIH JKYMBIC KaOLIETTUTITIH, CEHIMIITITT MEH OEpIKTITiH, OJapabIH
SKOJIOTHSUTBIK KayilCi3miriH manenaeni. HoTwkenepni ykcac KYpbUIFBLIApPIbI
o0alay MEH MOJepHH3aIlvsiaya, COHJai-ak oJapAbl OPTYpIi OHMIPICTIK
Karainapaa naiinanany OOMbIHINA YCHIHBICTAP/IBI 931pJeyIe KOMIaHyFa OO Ibl.
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Andoraums. s pemeHus npoOieM JOCTHKECHHS BBICOKMX IOKa3aTesei
HaJEKHOCTHU ¥ 0€30MaCHOCTH pabOTHI TPY30BBIX JIN(TOB aBTOPAMH ITPEICTaBICHBI
Ipy30Bble TMHEBMOJIU(THl TpeX MOAU(PHUKAIMNA, UYTO SBISETCS COOCTBEHHOU
paspabotkoii. IlpuBeneH aHanW3 CyHIECTBYIOIIMX KAaHATHBIX IOJBEMHUKOB,
KOTOpbIE HMEIOT psAJ KOHCTPYKTHUBHBIX HEJOCTAaTkoB, a WX JajbHeilmiee
YCOBEpUIEHCTBOBAHME JIUIIb YCIOKHSET U YBEINYNUBAET CTOUMOCTD KOHCTPYKIIUH.
B crarbe npeacTaBieHbl pe3ynbTaThl HCCIEA0BAHUS SHEPTETUUECKHUX TAapaMETPOB
rpy3oBoro nmHeBmonoabeMuuka [1I1I'-100. Onncanbl 0CHOBHBIE KOHCTPYKTHBHBIE
0COOCHHOCTH TOABEMHHKA U POAHATM3UPOBAHBI TPUHIUIIBI €0 paboThl. B xo1e
HCCIICAOBAHMS PACCMOTPEHBI KITIOUYEBbIE (PaKTOPBI, BIUSAIOLINE HA 3(PPEKTUBHOCTD
peoOpa3oBaHUsI SHEPTHH CKATOTO BO3IyXa B MEXaHHUECKyI0 paboTy. OnpeeneHbl
ONTUMAJIbHBIE PEXHUMbI pabOThl MHEBMONOABEMHHKA, OOECTICUMBAIOIINE
MaKCHUMalbHYI0 SHEprodpQeKTUBHOCT, M HAAEKHOCTh OJKCIUIyaTallud NpU
MUHUMaJIBHBIX 3aTpaTax dHEPTHU. 3aBOJCKUE W MPOU3BOACTBEHHBIC HCIIBITAHUS
IPy30BBIX MHEBMONMH(TOB [oKazanu paboOTOCIOCOOHOCTb, HAICKHOCTh U
JOJTOBEYHOCTh THUX MAIUH, WX IKOJOTHYECKYylo Oe3omacHocTh. [lomydeHHbie
Pe3yNbTaThl MOTYT OBITH MCIOJIB30BaHbI IPH MPOSKTUPOBAHUN U MOJACPHHU3ALNN
AQHAJIOTUYHBIX YCTPOWCTB, a TaKke MNpH pa3paboTKe pEeKOMEHIAlMHd M0 HX
9KCIUTyaTallH B Pa3IMYHBIX TPOMBIIIICHHBIX yCIOBHIX.

KuawoueBbie  caoBa:  nudt, rTpy3oBoi, KaszaxcraH, HameKHOCTb,
[THEBMOTMIOJ/bEMHHUK, IPY30M10TLEMHOCTb.

QDunancuposanue: Hacmoswas nayunas paboma s61semcs pesyivmamom
peanuzayuu  npoexma HPH NeAP19675518 8 pamKax 2paHmosozo
Gunancuposanus Munucmepcmea nayku u vicuie2o obpasosanus Pecnybiuxu
Kasaxcman.

Kongnukm unmepecos: asmopul 3aa61510m 006 0OMCYmMcmeuu KOHGIUKMA
unmepecos.

Introduction

At present, transportation of rock mass from open pits is mainly carried out by
rail and road transport. For mines, mine hoisting machines remain the main type
of transport (Salloom, et all, 2015; Babu, et all, 2017). Each type of transport
has its own advantages and benefits that have been studied previously (Nikolaev,
et all, 2018)

To solve the problem of transporting rock mass from open pits and mines, it
has been proposed to use pneumatic load hoists that have a number of advantages
over traditional rope hoists and can also be quite effective in transporting minerals.
Transportation costs can make up to 70% of all the costs for open pits, and their
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depth is limited by the capabilities of the transport system (Voronov, et all, 2016;
Soldatchenkov, 2018; Leontiev, et all, 2021). In theoretical terms, pneumatic
hoists have no limit on lifting capacity and lifting height; the same applies to
underground mining (Kopytov, et all, 2019). This article discusses the results of
experimental studies of the pneumatic load hoist prototype that can be used both
for open pits and mines.

It should be noted that Kazakhstan does not manufacture its own mine hoists
for the needs of the mining industry; they are all imported from abroad (Voronov,
et all, 2016). 70% of the hoist fleet was developed in the former USSR. The
process of modernization of this fleet is extremely slow and requires significant
material resources. The main disadvantage of mine hoists is the presence of a steel
rope, as well as a low filling factor of the vessel, which can be eliminated with the
use of the pneumatic lifting principle (Anar, et all, 2018; Kitaeva, et all, 2015).
The absence of a rope significantly reduces energy costs for lifting 1 ton of cargo,
as well as the cost of the hoisting unit itself. The article presents three types of
pneumatic mine hoists with the lifting capacity of 100, 250, 500 kg. But in the
future, with the development of this type of transport, their lifting capacity can
be increased to hundreds of tons, while the lifting depth can be more than 3 km,
which is a prospect for mining at great depths.

Figure 1 - Three modifications of load pneumatic hoists with the lifting capacity
of 110, 250 and 500 kg

The development of pneumatic load hoists is based on many years of experience
in the development of this type of transport. Some results related to the design,
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the operating principle, and maximum load parameters, are presented in the early
articles of the authors (Nikolayev, et all, 2021). The advantages and disadvantages
of pneumatic load hoists are described in (Istabraq, et all, 2022), where the design
diagram explaining the main elements of this type of transport is also given.

Scientists from different countries are engaged in improving hoisting
mechanisms. For example, there is an electro-hydraulic servo system (EHSS) that
can be used with a traditional hydraulic hoist. This technology can use speed and
position input data to provide the desired degree of speed control, ride comfort,
and alignment accuracy. The EHSS is a closed-loop control system that acts as
a drive unit that raises and lowers the cabin in response to such a variable as
position, speed, or force (Gi-Young, et all, 2024). Typically, one traction machine
operates by lifting the main cable on the traction pulley, thus vertically moving
the elevator cabin through the rotational movement of the pulley. Scientists
from Korea have conducted research and developed a traction machine with the
lifting capacity of up to 50 tons. The innovation involves the development of a
dual traction system in which two traction machines interact to lift the elevator
(Lodovika, et all, 2023).

Scientists from Indonesia have studied the issue of replacing manual control
buttons of pneumatic hoists with automatic control buttons that are provided on each
floor, adding automatic opening and closing of doors and the process of automatic
lifting and lowering the cabin using rails equipped with toothed belts and several
electronic components (Panickar et all, 2021). There are also developments on
the use of a BLDC motor powered by an independent photovoltaic source for the
hoist with a diesel generator added as a backup source to ensure greater reliability
of the system (Kwon, et all, 2019). Scientists are also conducting studies on
manufacturing safety devices using safety standards and test criteria required for
load hoists (Mekhtiyev, et all, 2018). Compared with a rope elevator, the design
of a pneumatic hoist is simple and ingenious. It consists of a cylindrical sealed
shaft, inside which a lifting platform with guides moves. The shaft is equipped
with a loading hatch with eccentric locks. The use of an annular elastic element
with a floating sealing edge ensures the tightness of the lumbar cavity and safety
of operation. The main working element is a fan (Kassymkanova, et all, 2018).

Research methods

The object of the study is three samples of pneumatic load hoists with the
lifting capacity of 100, 250, 500 kg, respectively. Detailed characteristics are
discussed earlier. The pneumatic load hoist operates using pneumatic energy from
the blower. After the platform is loaded, the hatch is closed and the latches are
locked and eliminate the possibility of their opening. Then the "Start" button is
pressed, the fan is turned on, and compressed air begins to flow into the space
under the platform. When the required pressure is reached, the platform on an air
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cushion rises to the upper mark, where it is stopped by stops. A green indicator
lights up on the control panel, signaling that the hatch can be opened to unload the
platform. During the entire unloading process, the platform is held in the upper
position due to the pressure of the fan. After unloading, the hatch is closed again,
the latches are locked, the "Stop" button is pressed, and the fan is turned off.
Compressed air begins to flow out through a calibrated pipe and allows smooth
descending of the platform onto the lower stops. The green indicator lights up to
indicate that the hatch can be opened for a new load, after which the cycle repeats.

During the movement of the load platform in the shaft, a red light is on,
indicating that opening the hatches is prohibited.

Table 1 shows the technical and economic characteristics of pneumatic load
hoists.

Table 1 - Technical and economic characteristics

Load capacity, kg 110 250 500

Shaft diameter, mm 1020 1420 1620
Compressed air pressure, MPa 0.003 0.004 0.0045
Installed fan power, kW 3 5 7

Lifting speed, m/s 0.3 0.3 0.3

Cost depending on the number of 1117-1405 1532-1846 1788-2088
floors, thousand tenge

All the parameters that are studied for a given hoist are considered depending
on time, covering all the stages of lifting and lowering the pneumatic hoist, as
well as at different load levels: maximum and minimum. The hoist is prepared for
operation as follows:

- the hoist is connected to the compressed air supply system;

- the APPA-30R electrical measuring clamps and the D301 device for measuring
the power factor are connected to record the consumed electrical energy and the
power of the hoist;

- calibrated weights are prepared;

- a chronometer is prepared to measure the time of lifting and lowering the
hoist;

- tables are prepared for recording the measured parameters;

- the operation of the hoist and measuring devices is tested.

Then the empty load platform is lifted and lowered the required number of
times, while the following is recorded:

- electricity consumption and electric motor power during pneumatic lift
operation using the APPA-30R and D301 devices;

- the time of lifting and lowering the PPG-100pneumatic hoist.

Based on the obtained graphs, there is assessed the performance, reliability
and safety of the PPG-100 pneumatic hoist.
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Results and discussion

Figure 2 shows some test results that establish the dependence of changing
pressure in the working cavity of the loaded platform on the lifting time of PPG-
110, 250, 500.

® PPG-100
©
y =0,0031x3 - 0,1055x? + 1,0942x + 1,2996
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Figure 2 - The working cavity of the loaded platform pressure dependence

on the lifting time

Figure 3 shows the parameters of the current consumption of a three-phase
electric motor with voltage of 380 V when lifting the PPG-110, PPG-250 and

PPG-500 loaded platforms.

14
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10 9

Current, A

1 2 3
PPG-110 PPG-250 PPG-500

Figure 3 - Experimental data on the operating current when lifting the
PPG-110, 250, 500 loading platforms
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The air consumption values for lifting the PPG-110, PPG-250 and PPG-500
load platforms of pneumatic hoists have been obtained experimentally.

The following equipment and devices have been used to measure the
parameters: a pressure gauge of the NMP-52UZ type with the measurement limit
of 0-5 kPa; a dynamometer; the power and electrical energy consumption has
been measured using an ARRA-30R electrical measuring clamp with a flexible
system for measuring operating voltage and current; the time has been measured
using a chronometer; the load during testing of the pneumatic load hoist has been
provided by reference weights.

Table 2 - Determining the air consumption when lifting the load platform of the
PPG-110, PPG-250 and PPG-500 pneumatic hoists

Type Lifting speed, m/s | The shaft cross section area, m’ Air consumption, m?/s
PPG-110 | 0.178 0.785 0.137

PPG-250 | 0.18 1.54 0.28

PPG-500 | 0.193 2 0.386

According to the measurements of the electrical parameters, the pneumatic
load hoists shows the following indicators: the consumption of electrical energy
when lifting an empty platform is 7 W*h, and 13 W*h per lift when lifting a loaded
platform. When taking a motor of the same power for a rope hoist for comparison,
it will consume at least 1.5 times more energy per “lifting - lowering” cycle, since
the PPG-100 hoist under consideration does not consume electrical energy when
descending. The platform is lowered by removing air from the under-vessel cavity
naturally. The power of the motor with a fan is 2.7 kW when lifting an empty
platform, and 2.85 kW when lifting a loaded platform, which allows concluding
that even when lifting the maximum load, there is a power reserve.

Conclusions

The experiments carried out, as well as the results of previous studies, allow
drawing the following conclusions regarding the advantages of pneumatic load
hoists:

- simplicity of design;

- reliability and safety in operation;

- ease of mounting and maintenance;

- reduction of costs for purchasing, mounting and operation of a pneumatic hoist
(by 2-5 times);

- low pressure of compressed air (0.003-0.007 MPa) in the shaft cavity forms
favorable and safe dynamic conditions for the operation of the pneumatic hoist.

At Abylkas Saginov Karaganda Technical University, the prototypes of
pneumatic load hoists have been developed and tested at organizations of small-
scale production of a new type of transport for various industries. These hoists
can be used not only for transporting rock mass from open pits and mines but
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also for lifting cargo, for example, in the construction or mining and metallurgical
industries. In the course of experimental studies, such advantages of pneumatic
load hoists as low air consumption, smooth platform movement, and low noise
levels during operation have been identified.

Taking into account all the above, it can be concluded that pneumatic load hoists
are competitive with rope mine hoists and can also replace road transport in open
pits with the depth of more than 300 meters.

This research has is funded by the Science Committee of the Ministry of Science
and Higher Education of the Republic of Kazakhstan (Grant No. AP19675518).
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