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PREFACE

The Collection of scientific papers is prepared in the frame of International
Scientific and Practical Conference “Physical & Chemical Geotechnologies —
2017” which was conducted as the event of the National Contact Point “Secure,
Clean and Efficient Energy” under the support of the Ministry of Education and
Science of Ukraine. This issue is dedicated to the 120" anniversary of the Dnipro
University of Technology (former Dnipro University of Technology, Dnipro,
Ukraine). It contents the current solutions in non-traditional mining, energy
generation and usage and other investigations for Ukrainian fuel and energy
complex development.

Solving technological, economic, social challenges in mining, energy efficiency
and saving are the necessary activity for the ensuring the fuel independence of
Ukraine. Presented works together with scientific substantiation have practical
proof of received results.

Experts estimate that, due to the gradual exhaustion of oil and gas in the twenty-
first century, coal, as a fuel becomes the main energy source in the system “oil —
natural gas — coal”. Also, it has now been proven that the coal is the most
investigated industrial resource of fuel resources that uses all leading countries of
the world to provide sustainability to their national energy industries. The fact that
coal 1s needed in Ukraine does not call any discussions.

From the point of view of the above, enough attention in this Collection 1s paid
to the substantiation of energy-efficient technologies for coal extraction and mining
wastes utilization. The proposed economic technologies to improve the stability of
workings using a waste zones, which are filled by special mixtures by the
pneumatic method. The geomechanical task of estimating the acceptable
parameters of underground coal gasification is solved. For this purpose, was used
special experiments on different digital models. The research has been carried out
for extremal geological conditions of the mining.

However, coal mining is not the ending technological process. It is beneficial
for the Ukrainian economy. So, its extraction should be continued and developed.
But in many cases the coal extraction is not economically profitable, then no
volitional solutions can prevent the inevitability of mines. Naturally, it 1s possible
to slow down these processes for a while, but not exclude. Underground coal
gasification is the technology, which can be used for effective output the
unbalanced coal reserves. The Collection contains the description of the
ecologically clean technology for the coal conversion to obtain an energy gasses,
chemicals and heat.

The Collection is based on the results of the research presented in the scientific
articles, it should be noted their novelty, high scientific level and practical utility.
Proposed scientific-applied and methodical approaches to increase energy
efficiency of the domestic industrial production and the direction of its further
socioecological development. The presented results will promote the
implementation of innovative solutions in the production processes and investment
support of mining enterprises.
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HEPEIMOBA

30IpHMK HAayKOBHX Mpalb MIArOTOBICHHUIA y paMkax MIKHApOIHOI HAyKOBO-
NPAKTUYHOI KOH(pepeHuli «®D13uKo-xiMiuHl reotexHoJsiorii - 2018», ska Oyna
npOBeJIeHa AK 3aXi1 HallioHaIbHOr0 KOHTAKTHOTO MYHKTY Tporpamu €C I'opu3oHT
— 2020 «be3neuna, yncta i eEeKTUBHA €HEPTIsT» 3a HlI[TpI/IMKI/I MOH Vkpainu.
Horo mpucesueno 120-piudro HamioHambHOro TeXHIYHOTO — YHIBEPCHTETY
«JIHITpOBChKA MONITEXHIKA» (KONMIIHIA HamioHanbHUil TIpHUYMI YHIBEPCHUTET,
JHinpo, YkpaiHa). BiH MICTUTh HOBITHI PO3pOOKM 3 PO3B’S3aHHS AKTyaJbHHUX
npoOJieM, OB’ A3aHUX 13 BUAOOYBAHHSAM €HEPIETUYHOI CHPOBUHU HETPAAULIHHUMHA
cnocob0amu, TeHepalli Ta BUKOPHUCTAHHS €JIIEKTPOEHEPTETUKH, A TaKOX 1HIIUM
MUTAHHSAM NAJIUBHO-CHEPTETUYHOTO CEKTOPY HAILIOI IEPHKABH.

Po3B's13aHHST TEXHOJIOTTYHUX, €KOHOMIYHMX, COLIaJIbHUX MpoOJieM B 00JacTi
BUIOOYBAaHHA KOPHUCHHUX KOMNAJIWH, €HEProeEKTUBHOCTI Ta EKOHOMIKH —
HEoOX1JHa  CKJaaoBa  3a0€3MEYECHHA  MAJMBHOI  HE3ANEXKHOCTI  YKpaiHW.
HPGI[CTaBJIeHi poboTu pazom 3 HAYKOBUM OOIPYHTYBAaHHSAM MAlOTh NPAKTUYHY
peali3amiio OTPUMaHKX pe3ynLTaTlB

3a OLIHKAMM EKCIIEPTIB, Yy 3B'A3KY 3 IIOCTYNIOBMM BUYEPIAHHAM 3a1aciB HAPTH i
rasy, Byrmml K MaJMBO, BHUCTYNA€ HA MEPIIMA IJIaH 1 CTA€E OCHOBHUM
eHepr0H001€M Huni poBeneHo, wmwo Byruuid — HadOUbl 3a0e3nedeHui
pPO3BIIAaHUMU 1  MPOMHUCIOBMMHM  3alacaMM  MANUBHUANA  PECYpC,  SKHM
BUKOPUCTOBYIOTh YCl TPOBIJHI KpaiHW CBITY Ui 3a0€3MEYEeHHS] CTIMKOCTI
HaIllIOHAJIbHOT EHEPTETUKHU.

3 morisiay Ha BHILCHaBeIEHE, y 30IpHHMKY [OCTaTHbO YBaru MNPUALIECHO
OOTPpYHTYBaHHIO €HEProe(PEKTUBHUX TEXHOJIOTIA BUAOOYBAaHHS BYruuisg Ta
yTWI3anli BIAXOAIB TIPHAYOrO BUPOOHMLTBA. 3alpONOHOBAHO EKOHOMIYHI
TEXHOJIOT1i MIJABALIEHHS CTIAKOCTI BUPOOOK 13 BUKOPUCTAHHSM BIAMPAalbOBAHOL
30HM, $SKa 3aNOBHIOETHCS 3AKJIAJHOK CYMILIIII0 NHEBMATUYHUM CIOCOOOM.
Po3B's13aH0 TeoMexaHIYHl 3aJadl OUIHKM HAmpy»KEHO-A€(OPMOBAHOTO CTaHy
MacvMBy NpH MiA3eMHIA rasudikamii Byruud. I3 mi€x0 METow NPOBENEHO W
y3araJlbHeHO pe3yJbTaTH CHEUlaIbHUX €KCIIEPUMEHTIB HA UU(POBUX MOJEAX AJIS
CKJIQJIHUX T€OJIOTIYHUX 1 TIPHUYOTEXHIYHUX YMOB.

[Tpote BUAOOYTOK BYTULIS HE € CAaMOUIUTIO. SIKIIO BIH €KOHOMIYHO BUT1THUMN
U IepXaBu, TO BUAOOYBAHHSA MOBHHHO MPOAOBKYBATUCS 1 PO3BUBATUCA. SKIIO
Hl, TO HISIKI BOJIbOBI PILIEHHS HE 3JaTHI 3aM00IrTH HEMUHYYOCTI CKOPOYEHHS 1
3ropTaHHs ByrjieBU100yBaHHA. [IpupoaHO, MOKHA 3araabMyBaTH a00 YIIOBUILHUTH
Il IPOLECH HA JACIKUA 4Yac, ajge He BUKIOYMTH. KoMmpomicom MK Ha3BaHUMU
PILICHHSIMU HA TETEP BUCTYIAE MiA3€MHA ra3ru(dikanis ByrJIbHAX TUIACTIB.

Buxonsuu 13 pe3ynabTaTiB JOCHIIKEHb, MOJAHUX Y HAYKOBHUX MpALSX, CHIA
BIJI3HAYUTU IX HOBU3HY, BUCOKHI HAayKOBHH PIBEHb Ta MPAKTUYHY KOPHUCHICTb.
3anpornoHOBAHO HAYKOBO-MPUKJIAAHI ¥ METOIMWYHI MIAXOAM 10 MiABUIICHHS
€HEProe(PEKTUBHOCTI BITYM3HSIHOIO MPOMUCIOBOTO BUPOOHUUTBA, HAMPSAMH HOTO
MOJAJBUIOTO COLIATBHO-EKOJOTTYHOTO PO3BUTKY Ta BIPOBAIKEHHS 1HHOBALIIIHUX
piuieHb Y BUPOOHUY1 MPOLECH.



INCREASE OF THE ENERGY EFFICIENCY OF THE HUGE INDUSTRIAL
POWER-CONSUMING EQUIPMENT

LUTSENKO Ivan, TSYHAN Pavlo,

KOSHELENKO Ievgenii & RUKHLOVA Nataliia
Dnipro University of Technology, Dnipro, Ukraine

Purpose. Development of the methodological approaches to increase the
energy efficiency of power-consuming technological complexes of Ukrainian
industrial enterprises using the consumer-regulator (CR) mode of their operation.

Methodology. The use of huge power equipment (for example, pumping
systems) in the CR-mode for load regulation facilitates in solving the problem of
electricity consumption variation.

The pumping complex of the enterprise is essentially a classical CR, but the
efficiency of its use is not enough for all conditions. The proposed approaches
consider taking into account the efficiency changes of the pumps’ parameters, the
diameter of the pipeline network and the time-period of their exploitation. The
suggested methodology allows the development of technological conditions for
choosing the most efficient combination of pumping units operating for obtaining
the minimum power consumption regardless of the system’s technical and
operating condition changes, which ensures the most energy-efficient mode and
reduces the payment for the consumed power.

Findings. The proposed simulation model of pumping system allows choosing
the most energy-efficient mode of its operation for defined time-period according
to the criteria of the both minimum power consumption and payment. This will
reduce about 25% of the power consumption costs and the control of technical state
of the main pumping system equipment will become available as well.

Key words: energy efficiency, consumer-regulator, pumping system, power
consumption
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CONVERSION AND TRANSMISSION OF ELECTRICAL ENERGY IN A
COMBINED ELECTROMECHANICAL CONVERTER FOR HYBRID AND
ELECTRIC VEHICLES.

BESHTA Oleksandr', BALAKHONTSEV Alexander!, KHUDOLII

Serhii!, NEUBURGER Martin? & NEUBERGER Nicolaus?

"Dnipro University of Technology, Dnipro, Ukraine
2University of Applied Science “Hochschule Esslingen”, Goppingen, Germany

Purpose. Creation and effective control of a combined converter for
electromechanical systems with alternating and direct current sources, as well as, in
reducing capital costs in the scheme for constructing the electric drive of vehicles.

Methods. To control the operating modes of AC and several DC components
using a single converter, a special circuit must be arranged. For this purpose, one of
the DC sources on one side must be connected to a common (zero) point of the AC
electric motor, and the second side of the converter output to another DC power
source. Using a special control law of the keys of the converter, separate control
can be achieved. Thus, one converter performs the function of controlling two
power supplies.

Finding. This scheme is a prerequisite for solving the problem of combining
several sources of electrical energy using one converter that simplify the drive
system of hybrid and electrical vehicles. This article shows the principles of
constructing and controlling such a scheme, and describes its physical processes.
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