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rEtrospEctivE analysis of array of thE publishEd 
patEnts, charactEriZing dEvElopmEnt of thE 
cast-rolling modulEs at 2000–2013 in uKrainE and 
russia
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It is performed a retrospective research of an array of pub-
lished patents, characterizing the development of the casting-
rolling units for the period 2000–2013 in Ukraine and Russia. 
These researches identify the relevance of the work to improve 
the casting-rolling units, the dynamics of the rolling production 
in general and the production of steel in the casting-rolling unit, 
which allowed to determine the direction of future research.

The research showed that during this period there is a con-
tinuous development and improvement of the combined proces-
ses of casting-rolling both in Ukraine and in Russia. In Ukraine 
in 2004 the intensity of the development of this area has in-
creased, reached a peak in 2010, in 2013 decreased slightly, but it 
was no less than 2004. These researches have allowed to identify 
disadvantages in the development of casting-rolling units, which 
are as high temperature of metal casting. It is therefore necessary 
to make decisions that will reduce the ability to quickly become 
overheated during casting and create the additional crystalliza-
tion centers inside the metal.

Keywords: rolling production, casting and rolling unit, num-
ber of patents, retrospective analysis, technological process.
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dEtErmination of EffEctivE fiEld of application 
of activE mEthods of vibrations and noisE 
supprEssion in hydraulic and pnEumatic drivEs
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It is analyzed the causes of noise and vibration in the hyd-
raulic and pneumatic drives. It is determined that the main 
sources of noise and vibrations in such systems are pneumatic 
or hydraulic sources of energy, the connecting lines. The motor 
can be identified as a source of mechanical vibration motor. 
Frequency spectra arising in hydro pneumatic systems are 
determined. It is shown that in a large number of cases, the 
fundamental components of noise and vibrations are low fre-
quency. The known passive methods to reduce vibration and 
noise are considered. It is established that their use for sup-
pressing of low-frequency spectrum is ineffective. A review of 
active methods of abatement of vibration and noise, performed 
well when working at low frequencies. Particular attention is 
paid to compensate for the active devices built on the prin-
ciples of feedback systems and systems in the perturbation. 
It is considered the existing developments of active suppress 
devices of low-frequency noise and vibration in the hydraulic 
and pneumatic drives, which proved to be effective. It is shown 
the promising circuit design of such devices and possible areas 
of its application.

Keywords: vibration, noise, hydraulic drive, pneumatic drive, 
active systems, vibration damping, noise reduction.
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rEsourcE tEsts of facE pacKing sEals with 
rEvErsiblE groovEs
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The analysis of existing designs of face mechanical, stuffing 
box packing and hydrodynamic seals, as well as methods for ex-
perimental determination of physical and mechanical properties 
of packings and hermetic sealing of the seal unit, that allowed to 
do the conclusion about the relevance of investigation and de-
velopment of new face packing seal designs was conducted. The 
face packing seal design with reversible grooves, allowing due to 
hydrodynamic unloading of friction pair and return pumping of 
flow in sealed medium, to reduce the leakage value, friction and 
wear, as well as significantly expand the operating parameters 
(sealed pressure and sliding velocity) of friction pair was created. 
The investigations have shown that the seal can be guaranteed 
used at sealed liquid pressures to 2 MPa, providing minimal 
leakages and allowed thermal state of the seal unit. Resource 
tests have confirmed the working capacity, hermetic sealing and 
durability of the new seal design that can be used for pumps of 
general industrial purpose, pumping chemical and neutral fluids.

Keywords: face packing seal, friction pair, reversible grooves, 
flexible bottom, hydrodynamic pressure.
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influEncE of tEchnological hErEdity on rEliability 
paramEtErs of products
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It is grounded an expediency of systematic approach to solu-
tion the problem of product reliability with implementation of 
comprehensive system of product (machine) lifecycle manage-
ment (Product Lifecycle Management — PLM), designing the 
functionally-oriented technologies of engineering production by 
parallel engineering means — CAPE (Concurrent Art-to-Pro-
duct Environment). The role of technological inheritance in the 
technological chain of manufacturing products is determined. It 
is shown the importance of blanking operations in study of impact 
of technological inheritance on quality parameters of the final 
product due to the close relationship of structural and technologi-
cal inheritance. It is developed the mathematical relationship, 
which determines the reliability of technological process P(t)  
implementation given the current state of science and techno logy. 
It is shown the priority of finishing and strengthening operations 
based on surface plastic deformation over the finish machining  
operations to ensure the desired performance and relia bility. In 
particular, treatment by vibration-centered strengthening of 
drilling pump cylinder sleeves helped reduce the high-level and 
step parameters of the surface layer (Ra, Rz, Rp, Rmax) in 1,5–
5,8 times and increase the mean time between failures to 1,79 times  
compared with the original polished and treated bushings. The 
ways for further research towards optimizing the structure of 
processes are marked taking into account technological inheri-
tance; practical recommendations on the use of energy-saving 
technologies, including the use of vibration to improve the per-
formance of machine parts.
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analysis of thE adEquacy of thE finitE ElEmEnt 
modEl of sintEring procEss of thE iron orE chargE

page 22–25

The analysis of the current state of the problem of modeling 
the sintering process is conducted and weaknesses in existing  
numerical models are identified. The simulation results of 
the sintering process burden on the author’s developed fi-
nite element thermal model of the sintering process, taking 
into account segregation processes in the layer of feed material, 
namely the distribution of fuel and chemical compounds by 
height of layer.

The results of simulation and field experiment conduc-
ted in the experimental device of sinter plant IC «Zaporizh-
stal» (Ukraine) are analyzed for the sintering conditions on  
the existing sinter machine № 1, confirmed the adequacy of the 
presented model.

Simulation error is 2,61 % that indicates the possibility of 
using this model to conduct numerical experiments to manage 
segregation of charge materials and fuel in order to optimize the 
thermal regime of the sintering process.

Keywords: segregation, simulation model, model adequacy, 
thermal regime, layer horizon, charge.
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optimiZation of flat solar collEctors arEa for hot 
watEr systEms

page 25–30

In materials for planning of solar hot water heating systems 
(SHWHS) at determination of solar collector’s area the mode of 
operations and losses of warmth at transmission to coolant are 
not taken into account. Optimization of solar collector’s area on 
the criterion of a minimum of the annual resulted expenses in the 
divalent setting for a hot water-supply taking into account these 
factors is taking place. The annual expenses were determined 
taking into account an ecological constituent that included the 
payment for harmful extras according to the Tax code of Ukraine 
and Kyoto protocol. It is got as a result of researches, that area of 
collectors for SHWHS working during the warm half of year, it 
is necessary to determine on specific insolation in June. The angle 
of collectors tilt must be equal to 25°. For SHWHS working the 
whole year round, the angle of collectors tilt is equal to 40°, and 
the area of collectors must be determined on specific insolation 
in May. The got results promote efficiency of the SHWHS use for  
a hot water-supply in the south of Ukraine conditions.

Keywords: area of solar collectors, the annual resulted ex-
penses, ecological constituent of expenses, duration of work.
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about thE optimal displacEmEnt powEr factor of 
ElEctric powEr supply systEms

page 30–34

Based on the physics of electric power transmission in 
electric power systems, it is proposed during the calculations of 
modes not use the peak value of reactive power, which it is usually  
operated in this case and its current value. This is possible 
because mathematically and practically reactive electric power 
as part of the internal electric power of electric power system 
varies sinusoidally and increases active losses and reduces the 
carrying capacity of electric power networks of specific electric 
power consumers and electric power supply networks of orga-
nizations.

It is proposed the algorithms of damage determination from 
reactive load of electric power transmission based on considera-
tion of its displacement power factor that must meet the current 
value of its reactive power.

It is argued that the practice of billing calculation for reactive 
load of electric power consumers that exists in our time because 
at the state level, there are regulations that require such payment 
that neither theoretically nor practically impossible. It is obvious 
that such practice contradicts the moral and legal norms and 
must be stopped.

Keywords: electric power, electric power supply, reactive 
load, displacement power factor.
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analysis of modErn possibility of incrEasing thE 
quality of training for ElEctric powEr industry 
uKrainE

page 34–41

This paper analyzes the main problems existing in professio-
nal education Ukraine, which resulted in a low level of training 
that does not meet the needs of employers in the electricity sec-
tor. The analysis showed that the main problems are: the isolation 
of the educational system of real production; imperfect system 
of formation of state order for training; old practice of financing 
and management of education; level of logistics universities; high 
academic load of teachers; decline in the prestige of engineering 
specialties. Past research excellence of modern me thods of educa-
tion have shown that to solve the existing problems, the following 
measures: the development and introduction of professional stan-
dards that help to hold the relationship between the demands of 
employers and university curricula; establishing close cooperation 
between educational institutions and manufacturing enterprises, 
namely improving career  guidance, strengthen employers on stage 
as a professional choice and student learning, and to ensure his 
employment; comply with the current level of production of ma-
terial and technical base of vocational education; reduce workload 
for teachers that will thoroughly prepare for lectures and continu-
ally improve their level in line with modern trends of science and 
technology; improving the monitoring of and evaluation system 
by implementing and testing simulators specially adapted.

Keywords: electricity, higher education, employer, quality 
of education, professional standards, scientific and technical  
activities.
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dEvElopmEnt of support mEthod thE opEration of 
thE biogas unit in cogEnEration systEm

page 41–46

The method of biogas unit functioning support at the level 
of decision-making is developed in this article based on the pro-
posed cogeneration system. Prediction of changes in attenuation 
temperature allows the use of fermented wort in a low-grade 
energy source for the heat pump to determine the heating tem-
perature of the coolant at the inlet to the heat exchanger embed-
ded in the digester with temperature measuring of coolant at the 
outlet of the heat exchanger. The developed method of support 
the biogas unit operation at the level of decision-making allows, 
for example, reduce the cost of electricity and heat in the range 
of 20–30 % in the production of 352,5 m3/day of biogas saving 
of 25400 m3/year with increasing marketability of a biogas unit 
at 13,94 %. Annual energy savings in terms of fuel equivalent is 
19500 f. e. and cash equivalent of additional produced energy is 
about 100000 UAH/year.

Keywords: cogeneration system, biogas unit, heat pump.

references

1. Dmitrochenkova, E. I. (2013). Analysis exergic efficiency coge-
neration plants based on internal combustion engine and boiler for 
solid fuels. Modern industrial and civil construction, 9(2), 97–104.

2. Doseva, N. (2014). Advanced exergatic analysis of cogenera-
tion system with a biogas engine. 14th SGEM GeoConference 
on Energy and Clean Technologies Conference Proceedings, 2014 
June 19–25, Vol. 1, 11–18. doi:10.5593/SGEM2014/B41/
S17.002

3. Bilieka, V. D., Harkucha, L. K. (2012). Cogeneration, heat pump 
technology in hot water circuits of high power. Industrial Heat, 
34(4), 52–57.

4. Balasanian, H. A. (2007).The effectiveness of integrated power 
systems based on cogeneration and alternative sources of heat. 
Industrial Heat, 29(3), 80–88.

5. Moedinger, F., Ast, F., Ragazzi, M., Foladori, P., Rada, E. C., Bin-
nig, R. (2012). Innovative Biogas Multi-Stage Biogas Plant and 
Novel Analytical System. Energy Procedia, Vol. 18, 672–680. 
doi:10.1016/j.egypro.2012.05.082

6. Ratuhniak, G. S., Dgedgula, V. V. (2008). Modelling of heat 
transfer processes at vibrating influence in multicomponent 
mixtures of bioreactors. Proceedings VNTU, 1, 1–5.



abstracts and references

67Technology audiT and producTion reserves — № 1/1(21), 2015

ISSN 2226-3780

ElEctrical EnginEEring and industrial 
ElEctronics

7. Ratuhniak, G. S., Dgedgula, V. V., Anohina, K. V. (2010). Simu-
lation of unsteady heat transfer modes in biogas reactors. Bulletin 
of the Khmelnitsky National University, 2, 142–145.

8. Koltakova, N. I. (2011). Increase percentage content methane 
and biogas increase output. Open information and computer inte-
grated technologies, 51, 139–144.

9. Chebotariova, O. V., Serbin, V. A., Kolosova, N. V. (2013). Tem-
perature regime fermentation mass when loaded into a fresh 
batch digester waste. Bulletin of the Donbas National Academy of 
Civil Engineering and Architecture, 5(103), 26–29.

10. Chaikovskaya, E. E. (2013). Optimization of energy systems at 
the level of decision-making. Industrial Heat, 35(7), 169–173.

11. Chaikovskaya, E. E. (2014). Technological system of produc-
tion and consumption of biogas. Eastern-European Journal 
Of Enterprise Technologies, 4(8(70)), 50–57. doi:10.15587/ 
1729-4061.2014.26267

12. Molodkovets, B. I. (2014). Energy-saving technology for biogas 
production based on heat pump. Proceedings of the All-Ukrainian 
competition of student research papers in the field of «Electrical 
and Electromechanics». Dneprodzherzhinsk: DCTU, 6–18.

dEvElopmEnt of combinEd hEating systEm of housEs 
and public facilitiEs in rural arEas

page 46–51

In the article it is considered the problem of creating a com-
bined heat system of houses and public facilities in rural areas, 
alternative heating system using natural gas.

During analysis of the possible options have been substan-
tiated sources of energy for the combined heating system: such 
as electrical systems, gas, solid fuel boilers individual, alternative 
energy sources — wind and solar.

It was found that the power of the wind flow is directly pro-
portional to the area through which it passes, and the cube of the 
wind speed. For many regions of Ukraine has great potential for 
the use of wind energy, especially for the southern and mountain-
ous regions, which can significantly (up to 20 %) to cover the 
energy needs for heating.

It is proposed the method of electricity use for heating at night, 
when the failures of the load in the energy system up to 40–50 %, 
and the outdoor air temperature during this period is the lowest.

It is shown that the ambient temperature during the day va-
ries sinusoidally that should be considered when determining the 
required capacity of the coolant.

It is proposed a method for determining the required capa-
city of coolant within the time of day (once per hour) as a func-
tion of ambient temperature and a predetermined temperature 
in heated area.

It is offered a minimum value of the total amount of energy 
obtained from different sources as a condition of optimal opera-
tion of the combined heat systems of houses and public facilities.

Keywords: heating, combined system, energy sources, auto-
mation, algorithm.

references

1. Pro enerhozberezhennia. Zakon Ukrainy № 74/94 vid 
01.07.1994. (1997). Zakony Ukrainy, T. 7, 281–291.

2. Kabinet Ministriv Ukrainy. (2014). Pro stymuliuvannia spozhy-
vachiv pryrodnoho hazu ta teplovoi enerhii do perekhodu na 
vykorystannia elektrychnoi enerhii dlia opalennia i pidihrivu vody. 
Postanova vid 16.10.2014 № 540. Available: http://zakon2.rada.
gov.ua/laws/show/540-2014-п

3. Sivaramakrishna, N., Ramakrishna Reddy, Ch. K. (2013). Hyb-
rid Power Generation through combined solar — wind power 
and modified solar panel. International Journal of Engineering 
Trends and Technology, Vol. 4, Iss. 5, 1414–1417.

4. Zeghici, R. M., Damian, A., Frunzulic , R., Iordache, F. (2014, 
December). Energy performance assessment of a complex dis-
trict heating system which uses gas-driven combined heat and 
power, heat pumps and high temperature aquifer thermal energy 
storage. Energy and Buildings, Vol. 84, 142–151. doi:10.1016/ 
j.enbuild.2014.07.061

5. Li, H., Sun, L., Zhang, Y. (2014, October). Performance in-
vestigation of a combined solar thermal heat pump heating 
system. Applied Thermal Engineering, Vol. 71, № 1, 460–468. 
doi:10.1016/j.applthermaleng.2014.07.012

6. White, J., Gillott, M., Gough, R. (2014). Investigation of a Com-
bined Air Source Heat Pump and Solar Thermal Heating System 
Within a Low Energy Research Home. Progress in Sustainable 
Energy Technologies: Generating Renewable Energy. Springer 
International Publishing, 355–368. doi:10.1007/978-3-319- 
07896-0_19

7. Mazurenko, A., Klymchuk, O., Shramenko, O., Sychova, O. (2014). 
Comparative analysis of decentralized heating systems of 
residential buildings with the use of electricity. Eastern-Euro-
pean Journal Of Enterprise Technologies, 5(8(71)), 21–25. 
doi:10.15587/1729-4061.2014.28012

8. Denisova, A. E. (2002). Akkumulirovanie energii v geliosistemah 
teplosnabzheniia. Ekotehnologii i resursosberezhenie, № 2, 9–14.

9. Mishin, M. A. (2011). Teplovoi rezhim zhilyh zdanii. Polzunovskii 
vestnik, № 1, 104–115.

10. Denysova, A. Ye., Nho Min Khiieu. (2014). Otsinka efektyvnosti 
biohazovykh elektrostantsii. Zbirnyk naukovykh prats natsional-
nyi universytet korablebuduvannia im. NUK im. adm. Makarova, 
№ 5–6, 118–122.

11. Ovcharov, V. V. (1990). Ekspluatatsionnye rezhimy raboty i nepre-
ryvnaia diagnostika elektricheskih mashin v sel’skohoziaistvennom 
proizvodstve. Kiev: USH, 168. SBN 5-7987-0044-5.

algorithm dEvElopmEnt of protEction mEans choicE 
of thE induction motors worKing in thE conditions 
of thE low-quality ElEctric powEr

page 52–56

The article is devoted to the decision-making problems on 
the choice of devices to protect of induction motors operating 
in conditions of low-quality electric power. It is considered  
a complex model of the induction motor, which allows to 
evaluate the energy performance and thermal state based on 
probabilistic characteristics of power quality to substantiate the 
economic feasibility of the proposed activities.

The designed in article algorithm for selecting of cost-
effective means of energy efficiency improving of IE when ope-
rating in conditions of low-quality electric power allow make 
an economically justified decision about choosing the means of 
compensating the negative impact of low-quality electric power 
on technical and economic parameters of IE, which was adopted 
on the basis of damage comparison, the cost of the electric motor 
and the proposed technical means of protection. The research 
results are undertaken to use by OJSC «Ukrspecservis», they are 
expanding toolkit of energy management of industrial enterprises 
and can be used for training of specialists in the field of energy 
efficiency of enterprises.
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Keywords: electrical networks of power industry, low-quality 
electric power, induction motor, quality indicators of electric power.
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In the article the issue of modes calculation for the high-
voltage cascade generator with nonlinear loading by means of an 

analytical method is resolved. For a cascade high-voltage source 
of a direct current the analytical solution for its pressure and  
a nonlinear pulsation is found. Research of pulsations amplitude 
versus oscillator circuit parameters is conducted.

The offered analytical method of research for high-voltage 
installations of a direct current allows perfroming analytical, 
high precise parameters calculations of cascade voltage gene-
rators that is used for the first time. The conducted researches 
showed that the voltage ripple factor significantly depends on 
the installation mode of a high direct current voltage and its 
loading.

The obtained results show that the offered analytical method 
allows perfroming the precise calculations of voltage modes for 
high-voltage cascade generators with nonlinear loading defining 
its qualitative characteristics as power supplies of high-voltage 
technological installations.

Carrying out further investigations parameters of a high 
voltage installations of a direct current with nonlinear loading is 
relevant and will allow defining its characteristics that influence 
on quality of the technological processes constructed with use of 
such units.

Keywords: cascade high-voltage source, an analytical method, 
amplitude of voltage pulsation, nonlinear loading.
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