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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.

KaszakcmaH Pecniybnukacbl ¥nmmebiK fbliibiM akademusicbl "KP ¥FA Xabapnapbi. [eonoausi xoHe
MeXxHUKarbIK FbifibiIMOap Cepusicbl” fbinbIMU XypHanbiHbiH Web of Science-miH xaHanaHfaH HyckKachbl
Emerging Sources Citation Index-me uHOekcmernyze KabbindaHraHblH xabapnaldbl. byn uHdekcmeny
b6apbicbiHOa Clarivate Analytics kommnaHusicel XypHandel odaH opi the Science Citation Index Expanded,
the Social Sciences Citation Index xeHe the Arts & Humanities Citation Index-ke Kabbinday moceneciH
Kapacmebipyda. Webof Science sepmmeywinep, asmopnap, bacnawhbinap MEH MeKeMesiep2e KOHmMeHm
mepeHOiei meH canacblH ycbiHaObl. KP YFA Xabapnapbi. [eonoeusi xoHe mexHUKasblK fblibiMOap
cepusicel Emerging Sources Citation Index-ke eHyi 6i30iH KoramOacmabiK yWiH eH e3ekmi xoHe 6edesndi
2eo0rs102usl XoHe mexHuKarnbIK fblribiMdap 6olbiHWa KOHMeHmke adandblfbiMbi30b! 6ir1dipedi.

HAH PK coobwaem, ymo Hay4HbIl xypHan «3gecmusi HAH PK. Cepusi 2eonoauu u mexHU4eCKUxX
Hayk» bbln npuHsam 0Onsa uHdekcuposaHusi 8 Emerging Sources Citation Index, obHoeneHHoul sepcuu Web
of Science. CodepxaHue 8 amomMm uHOeKkcuposaHuU Haxodumcsi 8 cmaduu paccMompeHuUsi KomnaHueul
Clarivate Analytics Ons OanbHeliweao npuHsamus xypHana e the Science Citation Index Expanded, the
Social Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem
Kadecmeo u enybuHy KoHmeHma Ons uccriedosameriel, asmopos, u3damernel U y4dpexoeHud.
BknoyeHue Useecmusi HAH PK. Cepusi eeonoeuu u mexHudeckux Hayk e Emerging Sources Citation
Index demMoHCmMpupyem Halwy NpueepXeHHOCMb K Haubonee akmyasbHOMY U 8/1USIMESIbHOMY KOHMEHMY
10 2e0/102UU U MEXHUYECKUM Haykam Orisi Hawezao coobujecmea.
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MODELING OF THE COMBUSTION PROCESS
IN A DIESEL ENGINE

Abstract. The issues of combustion processes and the organization of the combustion workflow in diesel
engines are relevant in view of the tightening of economic and environmental requirements for them. The problem of
saving liquid fuels remains one of the most acute in the provision of fuel and energy resources. The development of
highly efficient methods for organizing work processes when burning natural gas in a compressed or cryogenic state
in the cylinders of internal combustion piston engines and determining ways to further reduce toxic emissions,
increase fuel efficiency and reliability in promising gas engines is an urgent task. Mathematical modeling of liquid
fuel combustion is a complex task, since it requires taking into account a large number of complex interrelated
processes and phenomena. The article presents a simple 3-D model of cylinder diesel tractor engine D 144, the re-
sults of numerical simulation of combustion of liquid and gaseous fuel in the cylinder of the diesel engine D-144.
The article presents the results of modeling, including graphs of the dependence of nitrogen oxides, particles in
outgoing gases, depending on the consumption of gaseous fuel in the form of pure methane. Additionally, tempe-
rature and velocity contours are shown. The corresponding conclusions are made.

Key words: internal combustion engine, simulation, nitrogen oxides, liquid fuel.

Introduction. At the moment, a lot of work is underway to develop efficient internal combustion
engines with high environmental performance. It is obvious that internal combustion engines, like all heat
engines, are sources of both heat, sound and, most importantly, environmental pollution, since there is no
alternative to burning fossil fuels. On the other hand, it is difficult to imagine a serious alternative to
internal combustion engines at the moment, since modern electric vehicles do not have a sufficiently high
reliability and economy.

At the moment, there are quite a lot of studies in the field of reducing harmful emissions of internal
combustion engines, these include mixing hydrogen fuel [1, 3, 10, 12], using modern water injection
control systems [2], swirling the flow [4], diluting various types of fuel with liquefied gas [5] or methane
[6], diesel [7], catalysis [8], gas recirculation [9], "poor" burning [11].

From the point of view of the efficiency of the hydrogen fuel of course there has pros, this high flame
temperature and the flammability limit low. However, hydrogen fuel is quite dangerous and more stringent
safety conditions are required when using it. Water injection is a fairly widely used technology, but it has
its drawbacks in the form of the possibility of formation of corrosion debugs, flame attenuation with
uneven distribution. Water can also affect the formation of carbon monoxide, which can be formed in the
event of a sharp "cooling" in the cold parts of the cylinder.

Twisting is a fairly effective technology, but it cannot radically solve the problems of toxic
substances formation. The most appropriate way to reduce the formation of toxic substances can be
considered the use of various fuels together with the main fuel.
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In the article [12], such additives as methanol, ethanol, and n-butanol were used. The results showed
that dilution of the main fuel with alkaloids leads to a decrease in the formation of CO and aerosol
particles, which are integral products of combustion. However, the addition of alkaloids increased the
formation of nitrogen oxides. The use of oxygen as an additive to the oxidizer [14, 16, 17, 18] in the
combustion of methanol has shown greater efficiency in terms of carbon monoxide. At the maximum
oxygen concentration, the CO content decreased from 48.59 to 30.9%. However, the concentration of
nitrogen oxides has increased significantly from 38.7% to 112.2%. Adding nanoparticles in the form of
oxides of titanium and zinc [15] have led to a decrease in hydrocarbon concentrations from 37 to 26%, the
content of carbon monoxide from 36 to 26% and reduce the concentration of nitrogen oxides from 19 to
15%.

All of the above shows that the method of diluting the main fuel is quite a promising technology. On
this basis the authors performed a numerical simulation of the combustion processes when adding to the
fuel of natural gas.

The combustion process is a rather complex process that includes both chemical processes of fuel
oxidation and physical processes of mixing of high-temperature gases in the combustion zone. To improve
work efficiency the internal combustion engine, in particular the combustion process, a clear under-
standing of the processes that occur during the combustion of fuel.

From an economic point of view, the most suitable method is numerical modeling of combustion
processes [3, 8, 11]. There are difficulties in the form of the influence of the temperature of the cylinder
walls and the process of heat transfer from the walls to the gases, so an important aspect is to take into
account heat exchange. Unfortunately, at the moment it is not possible to obtain a sufficiently accurate
model in the form of the factors described above, but it is advisable to use models for approximate
calculations.

Model. A simple 3-D model of the D 144 diesel tractor engine cylinder was used in the simulation
(figure 1). The dimensions of the cylinder are 105x120 mm. Fuel was supplied from point 1, and an
oxidizer in the form of air was supplied from point 2. When modeling, it was assumed that there is no
swirl of the current. The initial modeling conditions are shown in table.

,.‘H_“___-__/

Figure 1 — lisometric view of the burner device:
1 — fuel inlet nozzle; 2 — air inlet; 3 — outlet

During the simulation, it was assumed that the air flow rate was constant and equal to 20 m/s, and the
flow rate of gaseous fuel varied in the range of 0-15 m/s. N-pentane (c5h16) was used as the main liquid
fuel.
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Initial parameters

Option Gas fuel consumption, Air speed, Initial temperature Number of tetrahedral elements
No. kg/hour m/s of the oxidizer (air)/fuel, K in the simulated area
1 0
2 19.152
20 300 200 000
3 38.16
4 54

To study the effect of liquid droplet flow, the injection function was used. The fuel consumption was
0.001 kg/s, the flow rate was 20 m / s, and the drop diameter was 0.0001 m. The k-¢ turbulent model was
used to model combustion processes.Gorenje The standard k-¢ model is a model based on model transport
equations for the kinetic energy of turbulence and its dissipation rate () [6].

Results. Figure 2 shows the temperature contours at different speeds of the gaseous fuel. As can be
seen from the figures, when the gas flow rate increases, the high-temperature zone moves lower to the
cylinder. Moreover, the temperature contours do not change their structure.

Temperature
Contour 1

. 1.733e+03
1.590e+03

' 1.446e+03 i

' 1.303e+03 §
| 1.160e+03 [\
1 [ 1.016e+03

8.730e+02

' 7.297e+02

5.864e+02
I 4.431e+02

2.998e+02
K]
Velocity 1

2 3
Contour 1

. 1.587e+01 ‘ I II
| |

I 1.428e+01 v ivi
1.269e+01 I ) Y ¥ b6 3 i '\

- 1.111e+01 ’ »
9.521e+00

}[ 7.934e+00

6.347e+00 ‘ l
4.761e+00 y
3.174e+00

1.587e+00 A 1

0.000e+00
[m s”-1]

Figure 2 — Temperature and speed contours at different fuel consumption

Nitrogen oxide. Figure 3 shows the dependence of the concentration of nitrogen oxides on the
consumption of organic fuel. As can be seen from the figure, the maximum concentrations of oxides are
observed when pure liquid fuel is supplied. When the gas flow rate increases, the concentration of nitrogen
oxides decreases, but after a certain value, the concentrations increase. This is because when a certain
concentration increases, the temperature in the combustion zone increases, and the completeness of
combustion increases accordingly, which leads to an increase in the concentration of nitrogen oxides
[17,18].

Figure 4 shows the dependence of the particle concentration in the outgoing gases on the flow rate of
the gaseous fuel. This graph shows that as gas consumption increases, the number of particles with
underburned increases.
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Figure 4 — Concentration particle in exhaust gases depending on fuel consumption

Conclusion. The article presents the results of modeling the combustion of liquid fuel with dilution
with gaseous fuel (methane). From the presented results, we can say that the most optimal flow rate is
20 kg/s. This flow rate is optimal from the point of view of nitrogen oxides, as well as from the point of
view of the concentration of particles at the exit of the cylinder.
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JTA3EJIBAI KO3FAJITKBIIITAFBI )KAHY TPOLECIH MOJIEJIBJIEY

AnHoTanms. /{y3enbai KO3FaNTKBIITApAAFhl KaHy IPOLECTEPiHIH )KHE KYMBIC MPOLECIH YHBIMAACTHIPYAbIH
Maoceesepl oylapra KOMBUIATBIH 3KOHOMHKAJIBIK JKOHE SKOJOTHSUIBIK TalanTaplbl KaTaHAATy TYPFBICHIHAH ©3€KTi
60xprm TabbLTaEl. CYHBIK OTBIHIB YHEMEY TIP00IeMachl OTBIH-DHEPTETHKAIIBIK, PECypCTapMeH KaMTaMachl3 eTyaeri
eH oTKip Macenenepair Oipi Oombmm Kamyna. CeIFBUIFaH HeMece KPHUOTEHIIK KYWIeri TaOWFH Ta3[dbl iMKi jKaHy
KO3FANTKBIIITAPBIHBIH [IIHHAPIEPIHAE JKaFy Ke3iHAe JXYMBIC ITPOLECTePiH YHBIMOACTHIPYIBIH >KOFaphl THIMIIL
oniCTepiH Kacay *KOHE YIIbl IIBIFAPBIHIBUIAPABI OAaH dpi a3aiTy, MEePCIEeKTHBAIBIK a3 KO3FaJITKbIIITapbIHAA OTHIH
TUIMIUIINT MEH CeHIMALUIITIH apTThIPY JKOJIJApblH aHBIKTAY ©3eKTI Macese Ooubin TaObuiaabl. CYHBIK OTHIHHBIH
JKaHyBbIH MaTE€MaTHKAJIBIK MOJEJIbACY KUBIH MIHIET, OUTKEeHI 01 KeNTereH KypAeili e3apa OailJIaHBICTHI IIpoLEecTep
MeH KYOBUIbICTap/Ibl ECKEPYAl KAXKET eTe/Il.

Makanana MoJenbley HOTHKeNepl, COHBIH IMIHIE Ta3a METaH TYPIHJEri ra3 Topi3/di OTHIHHBIH IIbIFBIHBIHA
0alaHBICTBl A30T OKCHATEPIHIH, MIBIFATHIH Ta3gap/Aarbl OeeKkTepAin Tayenaiunik rpaduri kenripinren. CoHbIMEH
KaTap, TeMIieparypa MeH *KbULIaMABIKTBIH KOHTYPJIaphl KeATipiareH. THicTi KOPBITHIHIBLIAP KacabL.

Tyiiin ce3aep: ilIKi )kKaHy KO3FAITKBIIIBI, MOJEIIbICY, 30T OKCH/II, CYHBIK OTBIH.

A. M. JToctusipos!, JI. P. Ymbimen?, I. B. Cagyakacosa!, A. K. Mepraaumosa', B. Onrap?
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3 Kazaxckas akafieMust TPaHCIIOPTa M KOMMYHHKAImi uM. M. ThIHbIIIIacBa,
Kazaxckuit HaunoHaBHBIH yHUBEpcHUTET UM. anb-Dapadu, Anmarsl, Kazaxcran

MOJEJMPOBAHUE MNPOLHECCA CI'OPAHUS B IU3EJIBHOM JABUI'ATEJIE

AHHOTanusi. Borpock! npoiieccoB roOpeHust U opraHu3aiiu pabovero mpoiecca ropeHus B AU3EIbHbIX [BUTa-
TEJISAX SBISIOTCS aKTyaJlbHBIMHU B BHJY Y)KECTOUYCHHUSI SKOHOMHUYECKHX M IKOJOIMYeCKUX TpeboBaHuil Kk HuM. [1poo-
JieMa YKOHOMHH KHJKUX TOIUTUB OCTAETCS OJHON M3 CAMBIX OCTPHIX B O0OECICUEHHH TOILTUBHO-IHEPTreTUYCCKUMU
pecypcamu. Pa3paborka BeICOKOI()(EKTHBHBIX CITIOCOO0OB OpraHU3aliK PadOYUX MPOIECCOB IPH CKUTAHUN PUPOI-
HOTO ra3a, HaxOMSLIErocsi B CXKATOM WJIM KPUOT€HHOM COCTOSHHMHU, B LMJIMHAPAX MOPIIHEBBIX JBUraTeled BHYT-
PEHHEro CropaHusi U ONpejelieHre MyTel NaIbHEHIIero yMEHbIICHNUS! TOKCUYHBIX BHIOPOCOB, TOBBIIICHHS TOILTUB-
HOM 3KOHOMHUYHOCTH U HaJACKHOCTHU B MEPCHCKTUBHBIX I'Aa30BLIX ABUTATEIIAX ABJIACTCA aKTyaﬂbHOﬁ 38ﬂa’~[el71.

Marematuyeckoe MOACIMPOBAHUE TOPCHUA KUJAKUX TOIUIUB SBJISICTCA CJ'IO)KHOﬁ 33}18.‘-16[71, TaK KakK Tpe6yeT
y4era OOJBIIOr0 KOJIHYESCTBA CIIOKHBIX B3aHMOCBSI3aHHBIX MPOIIECCOB U SIBIICHUM.

B cratbe npencTaBiieHbl pe3yabTaThl MOJCIUPOBAHHS TOPEHHS )KHUKOTO TOIUIMBA C pa30aBlieHUEM Ta3000pas3-
HBIM TOIUTUBOM (METaH), B TOM YHCIIe TPadUKU 3aBHCUMOCTH OKCHJOB a30Ta, YAaCTHIl B YXOJIIIUX Ta3aX B 3aBH-
CHUMOCTH OT pacxojia ra3000pa3HOro TOIUIMBA B BHJE YHCTOrO MeTaHa. Kpome TOro, moka3aHbl KOHTYpPbI TeMIIe-
partypbl 1 ckopocTd. Clenanbl COOTBETCTBYIOIINE BBIBOJIBL.

KiioueBble c10Ba: [BUTaTesIb BHYTPEHHETO CrOPaHHUs, MOJCITUPOBAHKE, OKCH/] a30Ta, XKHUKOE TOILIHBO.

Information about authors:

Dostiyarov Abai, Doctor of technical Sciences, Professor, Kazakh agrotechnical University named after
S. Seifullin, Nur-Sultan, Kazakhstan; dost51@mail.ru; https://orcid.org/0000-0002-7289-8986

Umishev Dias, PhD, associate Professor, Almaty University of energy and communications, Almaty,
Kazakhstan; umishev_d@mail.ru; https://orcid.org/0000-0001-6834-1635

Saduakasova Gulnara, PhD student, Kazakh agrotechnical University named after S. Seifullin, Nur-Sultan,
Kazakhstan; c.gylnara68@mail.ru; https://orcid.org/0000-0002-2771-7058

Mergalimova Almagul, PhD, senior lecturer, Kazakh agrotechnical University named after S. Seifullin,
Nur-Sultan, Kazakhstan; almagul mergalimova@mail.ru; https://orcid.org/0000-0002-5990-8182

Ongar Bulbul, PhD, associate professor, Kazakh Academy of Transport and Communications named after M.
Tynyshpaev, Al-Farabi Kazakh national university, Almaty, Kazakhstan; ongar bulbul@mail.ru;
https://orcid.org/0000-0002-8333-8343

— 70 ——



ISSN 2224-5278 Series of Geology and Technical Sciences. 2. 2021

REFERENCES

[1] Qing-he Luo, Ji-Bin Hu, Bai-gang Sun, Fu-shui Liu, Xi Wang, Chao Li, Ling-zhi Bao. Experimental investigation of
combustion characteristics and NOx emission of a turbocharged hydrogen internal combustion engine // International Journal of
Hydrogen Energy. 2019. Vol. 44, Issue 11. P. 5573-5584.

[2] Vezir Ayhan, Y/{ulmaz Mert Ece, New application to reduce NOx emissions of diesel engines: Electronically controlled
direct water injection at compression stroke // Applied Energy. 2020. Vol. 260. P. 114328.

[3] Bao Ling-zhi, Sun Bai-gang, Luo Qing-he, Gao Yong-li, Wang Xi, Liu Fu-shui, Li Chao, Simulation and experimental
study of the NOx reduction by unburned H2 in TWC for a hydrogen engine // International Journal of Hydrogen Energy. 2019.

[4] Dadsetan M., Chitsaz 1., Amani E. A study of swirl ratio effects on the NOx formation and mixture stratification in an
RCCI engine // Energy. 2019. Vol. 182. P. 1100-1114. ISSN 0360-5442.

[5] Chunhua Zhang, Ao Zhou, Yachong Shen, Yangyang Li, Qiang Shi,Effects of combustion duration characteristic on the
brake thermal efficiency and NOx emission of a turbocharged diesel engine fueled with diesel-LNG dual-fuel // Applied Thermal
Engineering. 2017. Vol. 127. P. 312-318, ISSN 1359-4311.

[6] Ahmad M. Abu-Jrai, Ala'a H. Al-Muhtaseb, Ahmad O. Hasan. Combustion, performance, and selective catalytic re-
duction of NOx for a diesel engine operated with combined tri fuel (H2, CH4, and conventional diesel) / Energy. 2017. Vol. 119.
P.901-910.

[7] Sharad P. Jagtap, Anand N. Pawar, Subhash Lahane, Improving the usability of biodiesel blend in low heat rejection
diesel engine through combustion, performance and emission analysis / Renewable Energy. 2020.

[8] Karthickeyan V., Thiyagarajan S., Edwin Geo V., Ashok B., Nanthagopal K., Ong Hwai Chyuan, Vignesh R. Simul-
taneous reduction of NOx and smoke emissions with low viscous biofuel in low heat rejection engine using selective catalytic
reduction technique // Fuel. 2019. Vol. 255. P. 115854.

[9] James W Heffel, NOx emission and performance data for a hydrogen fueled internal combustion engine at 1500rpm
using exhaust gas recirculation // International Journal of Hydrogen Energy. 2003. Vol. 28, Issue 8. P. 901-908. ISSN 0360-3199.

[10] Puyan Xu, Changwei Ji, Shuofeng Wang, Xiaoxin Bai, Xiaoyu Cong, Teng Su, Lei Shi, Realizing low NOx emissions
on a hydrogen-fuel spark ignition engine at the cold start period through excess air ratios control // International Journal of
Hydrogen Energy. 2018. Vol. 43, Issue 46. P. 21617-21626.

[11] E.A. El Shenawy, Medhat Elkelawy, Hagar Alm-Eldin Bastawissi, Hitesh Panchal, Mahmoud M. Shams. Comparative
study of the combustion, performance, and emission characteristics of a direct injection diesel engine with a partially premixed
lean charge compression ignition diesel engines // Fuel. 2019. Vol. 249. P. 277-285.

[12] Charles Lhuillier, Pierre Brequigny, Francesco Contino, Christine Mounal im-Rousselle, Experimental study on
ammonia/hydrogen/air combustion in spark ignition engine conditions // Fuel. 2020. Vol. 269. P. 117448.

[13] Le Ning, Qimeng Duan, Zhanming Chen, Hailiang Kou, Bing Liu, Bo Yang, Ke Zeng, A comparative study on the
combustion and emissions of a non-road common rail diesel engine fueled with primary alcohol fuels (methanol, ethanol, and n-
butanol)/diesel dual fuel // Fuel. 2020. Vol. 266. P. 117034.

[14] Nidhi K.A. Subramanian, Experimental investigation on effects of oxygen enriched air on performance, combustion
and emission characteristics of a methanol fuelled spark ignition engine // Applied Thermal Engineering. 2019. Vol. 147. P. 501-508.

[15] Manigandan S. , Vinoth Kumar Ponnusamy, P. Booma Devi, Sunday Ayoola Oke, Yasin Sohret, S. Venkatesh, M.
Rakesh Vimal, P. Gunasekar, Effect of nanoparticles and hydrogen on combustion performance and exhaust emission of corn
blended biodiesel in compression ignition engine with advanced timing // International Journal of Hydrogen Energy. 2020. Vol.
45, Issue 4. P. 3327-3339.

[16] Aliyarov B., Mergalimova A., Zhalmagambetova U. Application of coal thermal treatment technology for oil-free
firing of boilers // Latvian journal of physics and technical sciences. 2018. No. 2. P. 45-55.

[17] Ongar B., Mergalimova A., Beloev H., Yergaliyeva G.M. Research of the Formation of Nitrogen Oxides during the
Burning of Ekibastuz Coal // Journal of Engineering Science and Technology Review. 2020. P. 171-175.

[18] Mergalimova A., Ongar B., Georgiev A., Kalieva K., Abitaeva R., Bissenbayev P. Parameters of heat treatment of coal
to obtain combustible volatile substances // Energy. 2021, 224, 120088.




N E W S of the Academy of Sciences of the Republic of Kazakhstan

Publication Ethics and Publication Malpractice
in the journals of the National Academy of Sciences of the Republic of Kazakhstan

For information on FEthics in publishing and Ethical guidelines for journal publication
see http://www.elsevier.com/publishingethics and http://www.elsevier.com/journal-authors/ethics.

Submission of an article to the National Academy of Sciences of the Republic of Kazakhstan implies
that the described work has not been published previously (except in the form of an abstract or as part of a
published lecture or academic thesis or as an electronic preprint,
see http://www.elsevier.com/postingpolicy), that it is not under consideration for publication elsewhere,
that its publication is approved by all authors and tacitly or explicitly by the responsible authorities where
the work was carried out, and that, if accepted, it will not be published elsewhere in the same form, in
English or in any other language, including electronically without the written consent of the copyright-
holder. In particular, translations into English of papers already published in another language are not
accepted.

No other forms of scientific misconduct are allowed, such as plagiarism, falsification, fraudulent data,
incorrect interpretation of other works, incorrect citations, etc. The National Academy of Sciences of the
Republic of Kazakhstan follows the Code of Conduct of the Committee on Publication Ethics (COPE),
and follows the COPE Flowcharts for Resolving Cases of Suspected Misconduct
(http://publicationethics.org/files/u2/New_Code.pdf). To verify originality, your article may be checked
by the Cross Check originality detection service http://www.elsevier.com/editors/plagdetect.

The authors are obliged to participate in peer review process and be ready to provide corrections,
clarifications, retractions and apologies when needed. All authors of a paper should have significantly
contributed to the research.

The reviewers should provide objective judgments and should point out relevant published works
which are not yet cited. Reviewed articles should be treated confidentially. The reviewers will be chosen
in such a way that there is no conflict of interests with respect to the research, the authors and/or the
research funders.

The editors have complete responsibility and authority to reject or accept a paper, and they will only
accept a paper when reasonably certain. They will preserve anonymity of reviewers and promote
publication of corrections, clarifications, retractions and apologies when needed. The acceptance of a
paper automatically implies the copyright transfer to the National Academy of Sciences of the Republic of
Kazakhstan.

The Editorial Board of the National Academy of Sciences of the Republic of Kazakhstan will monitor
and safeguard publishing ethics.

[IpaBuna opopmieHus cTaThby A7 MyOJHUKAIMK B )KypHAJIe CMOTPETh Ha caiTe:

www:nauka-nanrk.kz

ISSN 2518-170X (Online), ISSN 2224-5278 (Print)

http://www.geolog-technical.kz/index.php/en/

Penaxropst J. C. Anenos, M. C. Axmemosa, P. K. Mp3abaesa
Bepctka /. A. A6opaxumosoti

IMoamucano B nevats 15.04.2021.
®dopmar 70x881/8. bymara odcernas. [leuars — puzorpad.
13,0 .. Tupax 300. 3aka3 2.

Hayuonanvhas akademus nayk PK
050010, Anamamut, ya. [llesuenxo 28, m. 272-13-19, 272-13-18



