BOILING HEAT TRANSFER ON SMOOTH AND
POROUS SURFACES IN THE LIMITTED SPACE
(p- 3-6)

Olga Alekseik, Vladimir Kravets

When designing passive cooling systems for radio-
electronic and computer equipment based on conventional
and miniature heat pipes it is necessary to carry out a
preliminary estimation of heat transfer characteristics. For
calculating heat transfer capacity of a heat pipe it is necessary
to possess information about heat transfer intensity at phase
transitions in the zones of heating and condensing.

The results of experimental studies of heat transfer
coefficients when boiling on smooth and porous surfaces under
conditions of a large and limited volume are given. There is
a significant influence of a free space height above the heat
transfer surface on a heat removal intensity rate under phase
transition. The criterial dependencies, obtained from the
analysis and synthesis of experimental data, are given. The
given equations allow calculating heat transfer coefficients
in relation to geometrical and operational parameters in
the range of Reynolds numbers Re=400...2+105 and for free
space heights, satisfying the condition of (h/lc)=1...10 for
smooth surfaces, as well as in the range of Reynolds numbers
from 150 to 3000 for metal-fiber capillary structures 0.7-
1.0 mm thick and porosity within the range of 75-85 % of
the spaces between the CPS (a capillary porous system)
surface and the upper wall from 2 to 20 mm. The error of the
obtained result does not exceed 20 %.

Keywords: heat transfer intensity, empirical dependence,
boiling, limited volume, porous structure.
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EXERGY CHARACTERISTICS OF BIOGAS POWER
UNITS (p. 7-12)

Anton Mazurenko, Alla Denysova, Aleksandr Klymchuk,
Ngo Minh Hieu, Pavel Kotov

The technique of an exergy analysis concerning various
circuits of biogas units, which allow replacing traditional
energy resources and improving environmental conditions,
has been presented. The heat balances of biogas units were
proposed, and analysis of their effectiveness was made.
The comparison of different cycle parameters of various
biogas units (i.e. a combustion turbine unit, a combined
cycle gas turbine unit with gas discharges into the boiler
and a combined cycle gas turbine with a high-temperature
vapor generator and a reheating stage) was made, and the
comparison of their exergy characteristics was carried out.
The exergy analysis has shown that the cycle of biogas
CCGT (combined cycle gas turbine) with a reheating
stage and using a high-pressure steam generator is the
most effective, that can be explained by the fact that the
temperature energy proportions of combustion products,
accounting for the steam cycle and the gas cycle are ap-
proximately equal, comparing to conventional combined
cycle gas turbine units.

Keywords: exergy characteristics, biogas unit, high-
temperature steam generator, reheating stage.
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ELECTROMECHANICAL COMPLEX OF THE WIND
POWER PLANT FOR THE USE IN UNDERGROUND
OPENINGS OF IRON-ORE MINES (p. 13-21)

Oleg Sinchuk, Sergey Boiko

Today, the problem of high-quality power supply to con-
sumers occupies one of the most prominent places in power
engineering and electrical engineering. Considering the wind
electromechanical complex operation, it is necessary to
pay attention to the fact that the wind wheel operation
is variable in nature, caused by the stochastic feature of
the air flow. Operation of generator, which is a part of
the wind electromechanical complex, depends directly on
the wind wheel operation nature, therefore, the generator
output parameters such as voltage and frequency will vary
depending on the air flow speed and, consequently, generator
shaft rotation speed. In view of the above features, the issue
of output parameters control of wind electromechanical
complex is relevant and so there is a need to solve this
problem. It is proposed to solve the problem of variable
output generator parameters by creating a control system
based on microcontroller. Control is proposed to carry
out using fuzzy sets, which will allow to take into account
changes in the system, caused by the stochastic nature of air
flows. Using this control system for wind electromechanical
complexes will provide stable and high-quality power supply
to consumers.

Keywords: wind electromechanical complex, control law,
fuzzy rules, fuzzy controller, knowledge base.
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FOR DETERMINING HEAT-MASS EXCHANGE
SURFACE IN CONTACT HEAT RECOVERY UNITS
OF DROP TYPE (p. 21-26)

Michail Bezrodny, Mykola Goliyad, Artur Rachinskiy

The paper is dedicated to the development of a procedure
for calculating the actual interface values of contact phases
in contact gas-liquid units of a drop type. Atomizing liquid
into droplets was carried out by means of centrifugal atom-
izers.

The developed principle motion circuit of liquid drops
in a spray pattern of centrifugal atomizer was given in the
paper. For determining the total surface of phase contacts, a
volume-surface mean diameter of ds.5 liquid drops was used.
For determining a volume-surface mean diameter of liquid
drops, the special experimental studies were carried out.
Basing on its results, the generalized dependence for the ds.,
value was obtained.

As a result of the theoretical motion analysis of liquid
drops in a spray pattern of a centrifugal atomizer and using
the experimental data on a volume-surface mean diameter
of drops, the procedure of calculating the actual interface of
heat-mass exchange processes in the gas-liquid contact units
of a drop type was proposed.

The obtained results will be used in further studies of
heat-mass exchange processes and the development of a gen-
eral method of estimating such devices.

Keywords: centrifugal atomizer, volume-surface diam-
eter of drops, contact, heat recovery unit, interface, active
zone.
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HEAT TRANSFER OF SINGLE DROP-SHAPED
CYLINDERS IN CROSS FLOW (p. 27-31)

Alexandr Terekh, Alexandr Semenyako, Alexandr Rudenko,
Vadim Kondratyuk

The paper is devoted to the studies of convective heat
transfer for practically unstudied cylinders of a figurine
drop-shaped form. The experiments have been carried out
in a straight-through wind tunnel of a rectangular cross-
section in the variation range of the Reynolds numbers from
4000 to 25000. The method of an electric heating of the sur-
face under investigation has been used wherein the condi-
tions of a constant heat flow density have been enabled over
the pipe inner wall. During the experiments, the average
convective heat transfer coefficients have been determined.
The heat transfer level of the “straight”-form drop-shaped
pipe is (20-30) % higher than of the “reverse” form. The
obtained data have shown that the drop-shaped pipes have
a lower heat transfer intensity compared to the pipes of a
circular cross-section. The given results can serve as a basis

for further studies related to the optimization of geometric

dimensions of the pipes for various heat exchange equip-

ment, possessing a high heat and aerodynamic efficiency.
Keywords: cylinder, profile, drop-shaped, plane-oval,

oval, circular, flow, heat transfer, intensity, comparison
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IMPROVEMENT OF THE METHOD FOR STARTING
CONTROL OF DIRECT-CURRENT TRACTION
MOTOR (p. 31-35)

Vladimir Andreychenko, Svetlana Zakurday, Ivan Kostenko

The analysis of methods for rotation speed control of
direct-current traction motors with the series and com-
pound excitation is conducted in the paper. The scheme
to improve energy efficiency of speed control devices of
traction electric motors of public electric transport rolling
stock is proposed. The proposed scheme using the increas-
ing DC-DC converter allows to perform a smooth TEM
field weakening, improve the shunt coil copper use and



reduce electric power consumption at starting the rolling
stock. In this case, weakening the compound excitation
TEM field is conducted by changing the current in both
series, due to the input converter circuit, and shunt coil.
Moreover, current control in the shunt coil, the magnetiz-
ing force of which is directed opposite the magnetizing
force of the series coil, is performed due to the output con-
verter circuit. The electrical schematic diagram of the test
stand and results of studying the proposed field weakening
method are proposed.

Keywords: field weakening, DC-DC converter, electri-
cal rolling stock, power, control, speed, transport.
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DEVELOPMENT OF THE STAND TO RESEARCH
ELECTRIC VEHICLE TRACTION SYSTEM WITH
SUPERCAPACITORS (p. 36-40)

Nikolai Slipchenko, Mykhailo Gurtovyi

The authors have developed an EV traction system with
microcontroller power management, based on feedback on
the electric motor current consumption and SC charging rate
control. The stand in a scale of 1:5 on the EV power system
capacity was developed to evaluate the effectiveness of this
system. The research results of electric vehicle (EV) accelera-
tion mode using the combined power supplies, consisting of
supercapacitors (SC) and storage battery (STB) were given
in the paper.

It was found that SC-based power supply provides the
required peak power in the EV power supply system. At
the same time, double increase in SC capacity does not give
an adequate increase in discharge current. It is shown that
the SC with low energy intensity is able to operate in the
EV traction system with a small acceleration time.

The proposed microcontroller management system of
STB and SC operating modes in the EV traction system
provides optimal and operational EM power manage-
ment. The developed stand allows to increase charging
run time.

Keywords: energy, electric vehicle, traction system, en-
ergy storage, supercapacitor, storage battery.
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DEFINITION OF CAPACITY OF A SHUNTING
DIESEL LOCOMOTIVE IN VIEW OF A PLACE OF
ITS OPERATION (p. 41-45)

Uriy Sirotenko

The method for determining the capacity of shunt-
ing diesel locomotives in view of their operation features,
based on using the regression analysis is given in the paper.
Herewith, the main objective of the research was to identify
new relationships between the factors, which practically are
not considered today by current standard indicators. Using
modern technical solutions allowed to create a special elec-
tronic system (mode-meter), which allowed to quantify the
useful operation time of shunting locomotive per a working
shift, its loading level by various shunting operations, as well
as compare them with the locomotive fuel economy. Based
on the regression analysis, simulation of these parameters,
which allowed to determine the necessary capacity level of
its propulsion system during operation at a specific worksite



was conducted. The significance and importance of coef-

ficients of the obtained regression equation was defined on

PC using special software. At that, the obtained function was

tested for extremum, and the optimal values of its compo-

nents were found. Based on the simulation results, universal
nomograms for practical definition of the required power
of shunting diesel locomotives to perform simple station
and hump-export works depending on the volume, capac-
ity utilization factor, time of locomotive useful operation
per shift (for station shunting) or shunting stock mass (for
hump-export works), as well as fuel consumption per shift
were developed.

Keywords: utilization, shunting, capacity, calculation,
regression, mode, diesel locomotive, factor, extremum.
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