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TECHNIQUE FOR QUALITY ASSESSMENT OF EXTERNAL
APPEARANCE OF PAINT COATINGS
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The data on the regularities of making an external appearance
quality of coatings on a cement substrate has been given. The regu-
larities of changing the surface roughness of cement concrete paint
coatings, depending on the rheological properties of paints, cement
porosity of the substrate, the way of applying paints, have been
determined. The increase of the surface roughness of coatings with
decreasing conditional dynamic viscosity of paints has been found
out. Based on probabilistic and deterministic approaches the model
of external appearance quality of coatings, taking into account the
surface porosity of the substrate and the surface tension of paint,
has been proposed. It has been suggested assessing the quality of
paint coating surfaces by a fractal dimension indicator. The relation
between numerical values of the fractal dimension indicator and the
quality class of external appearance of coatings has been found. The
model of profile length of the coating surface from the D fractal di-
mension has been proposed.

Keywords: paint coatings, external appearance quality, fractal
dimension.
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THE ANALYSIS OF THESES SUBJECTS
FOR RELEVANCE DETERMINATION OF RESEARCH
AREAS
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The analysis of subjects of theses on the specialty 05.16.05 —
«Metal forming» in Russia for the period 2000—2011 and theses on
the specialty 05.03.05 — «Processes and machines of metal forming»
in Ukraine for the period 2000—2012 was conducted in the paper.
Considering PhD theses on technical disciplines as the highest level
of scientific development in specific professional areas, it was decided
to investigate retrospectively the subject array of all scientific works,
defended in Russia for the period 2000—2011 and in Ukraine for the
period 2000—2012.

236 theses on the named specialty were defended in Russia, 92 %
of which by males and 8 % by females. In the field of non-ferrous
45 (19 %) metals, the theses of metal forming of aluminum alloys
prevail, next come copper alloys and other. 191 (81 %) PhD theses
are devoted to ferrous metal forming. Longitudinal rolling of strips
and sheets is the most studied.

GES!

155 abstracts for the period 2000—2012 were considered during
the study of theses in Ukraine.

Systematization of theses, defended in Russia and Ukraine for
the 2000—2012, expressed in graphs was conducted.

Several theses, devoted to the rheological properties of matter
and ultra-fine grain materials obtaining in metal forming were also
noted.

Keywords: analysis, theses, specialty, metal forming, processes,
machines, systematization, graph.
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SMOKE VISUALIZATION UNDER HEAT TRANSFER BY FREE
CONVECTION ON HORIZONTAL CYLINDER SURFACE
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The method of visualizing a dynamic field in conditions of free
convection by introducing a laminar smoke stream into the area
which is vertically lower than the existing thermal and dynamic
boundary layers has been proposed and examined in the paper. The
suggested method is simple, obvious, cheap and fast enough, that
allows advising it for applying in the study of free-convective heat
transfer problems using air as a heat-transfer agent. As a result of
the conducted research, a set of assumptions, giving the basis to
calculations and methods of analyzing experiment results has been
demonstrated. In particular, among them there can be singled out
the following: the laminarity of a heat-transfer agent motion mode,
the laminarity of a thermal tracing and boundaries of its sustainable
occurrence over a hot surface, the growth of boundary layer thickness
in the cylinder stern, symmetry of washing cylinders from different
sides from the vertical plane of symmetry, and others. Juxtaposing
the results with the data, represented in the literature, shows a high
correspondence.

Keywords: heat transfer, free convection, horizontal tube, hydro-
dynamics, boundary layer, visualization.

References

1. Chaplits, A. D., Astapov, A. 1. (2007). Visualization of Gas Flows
Through Internal Channels (experimental researches methods and
results). Dnepropetrovsk: NAS of Ukraine and NSA of Ukraine, In-
stitute of the Technical Mechanics, 210.

2. Rudenko, A. 1., Tereh, A. M., Semenyako, A. V., Nishchik, A. G., Ba-
ranyuk, A. V. (2012). The method of flow visualization of gas flow on
the surface of bodies of various shapes. Eastern-European Journal Of
Enterprise Technologies, 1(9(49)), 51—55.

3. Babenko, V. V,, Musienko, V. P, Turik, V. N., Milyukov, D. E. (2010).
Visualization of flow around a hemispherical indentations. Applied
hydromechanics, 4, 3—25.

4. Sparrow, E. M., Molki, M. (1982). Effect of missing cylinder on heat
transfer and fluid flow in an array of cylinders in cross-flow. Interna-
tional journal of heat and mass transfer, V. 25, Issue 4, 449—456.

TECHNOLOGY AUDIT AND PRODUCTION RESERVES — Ne 1/1(15), 2014

53 — )



ABSTRACTS AND REFERENCES
—

I55N 2226-3780

5. Popov, L. A, Usenkov, R. A. (2002). Experimental investigation of
heat and mass transfer on vertical faces with descrete roughness
during natural convection. Proceedings of the third Russian National
conference on heat transfer, October 21—25, 2002. Moscow, Vol. 3.

6. Tuz, V. O., Neilo, R. V. (2013). Experimental heat transfer investiga-
tion on horizontal cylinder during natural convection. Eastern-Euro-
pean Journal Of Enterprise Technologies, 6(5(66)), 17—23.

7. Shlihting, G. (1974). Boundary layer theory. Moscow: «Science». 712.

8. Gebhart, B., Jaluria, Y., Mahajan, R. L., Sammakia, B. (1988).
Buoyancy-induced flows and transport. New York: Hemisphere pub-
lishing corp., 678.

9. Sesonske, A. (1961). Velocity and temperature distributions about
a horizontal cylinder in free convection heat transfer. AICKE Journal,
V. 7, Issue 2.

10. Atayilmaz, S. 0., Teke, 1. (2009). Experimental and numerical study
of the natural convection from a heated horizontal cylinder. Inter-
national Communications in Heat and Mass Transfer, 36, 731—738.

11. Harsini, ., Ashjaee, M. (2010). Effect of adiabatic wall on the natural
convection heat transfer from a wavy surface created by attached hori-
zontal cylinders. Experimental Thermal and Fluid Science, Vol. 34, Issue 6.

12. Afanas’eva, V.V, Afanas’ev, A. V. (2010). Modeling convection based
on discrete swirl method. Proceedings of the Fifth Russian National
Conference on Heat Transfer, October 25—29, 2010. Moscow, Vol. 3.

13. Isachenko, V. P, Osipova, V. A., Sukomel, A. S. (1975). Heat transfer.
Moscow, USSR: Energy, 487.

14. Miheev, M. A,, Miheeva, I. M. (1977). Heat transfer. Moscow «Ener-
gy», 344.

15. Van Dyke, M. (1982). An album of fluid motion. The Parabolic Press.
Stanford California, 184.

CONTACT CHARACTER OF WORK SURFACE OF CYLINDRICAL
GEARS TOOTH WITH CONCHOIDAL ENGAGEMENT LINE
DEPENDING

page 14-17

Load capacity of gears depends on the character of work surfaces
contact: two convex contact or contact the convex and concave sur-
faces. Therefore, the actual solution to the problem is to determine
the geometrical parameters of the tooth, providing the most rational
given character of their work surfaces contact. This fully applies to
the gears with conchoidal engagement line for which this problem
has not been studied yet.

There have been gotten the conditions defining the character
of tooth work surface contact with conchoidal engagement line
depending on the geometrical parameters of the original contour.
There have been defined the original contours parameters providing
convex-concave tooth contact and the contact of two convex teeth in
the engaging meshing pairs. There have been given recommendations
as for defining the parameters of the original contour depending on
the character of contact in cylindrical spur gear work surfaces.

Keywords: cylindrical gear, surface, profile, contour, gearing, con-
tact, conchoidal engagement line.
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THE PECULIARITIES OF THE WIND POWER GENERATING
AUTONOMOUS SYSTEM EXPLOITATION IN THE
UNDERGROUND MOUNTAIN IRON-ORE MINING
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The possibility and specifics of wind power complex functioning
in operating underground iron-ore mining were analyzed. Aerody-
namic features of ventilation airflows in underground iron-ore mining
and their impact on the wind power plant operation were investi-
gated. The design of wind power plant was substantiated and pro-
posed for the practical implementation to realize its optimum possible
efficiency. The structure of electromechanical part of the wind power
complex and the control system for it with a predicted reliability
and quality capacity of power supply to consumers of underground
iron-ore mining electric power were developed. The behavior was
investigated, and the control law was developed for the regulator of
capacitive excitation current of induction generator of wind electro-
mechanical complex with direct wind power conversion into electric
power that provides energy-efficient operation modes of wind power
plant electromechanical complex. The economic efficiency of using
wind power plant in underground iron-ore mining was proved.

Keywords: wind power plant, wind power complex, economic
efficiency.
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CADASTRAL JUSTIFICATION OF LAND ALLOTMENT IN
HIGHWAY PROJECTS
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This article deals with the land allotment for construction of
new highways and reconstruction of existing highways and their
subsequent use. On the basis of current methods in highway sphere
the parameters of sanitary protection zones after reconstruction of
state highways have been defined in accordance with the parameters
of international auto transport corridors in open terrain. The func-
tional land zoning of auto transport corridors has been developed
and the parameters of their rights of way have been defined with
the appliance of environmental measures. The roadsides of various
technical categories have been defined according to the directions of
auto transport corridors with regard to the use of adjacent areas. The
dimensions of reserved areas of auto transport corridors with imple-
mentation of environmental and public health protection measures
have been justified, considering highway protection from the nega-
tive impact of processes and phenomena in the adjacent areas. The
results of the research can be applied in planning of the network of
international highways. Cadastral justification of land allotment will
enable the rational use of the territory in road projects.

Keywords: highway, auto transport corridor, right of way, land
management.
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RESEARCH OF INFLUENCE THE MOLLUSKS" HYDROLYZATE
ON THE CLINICAL CONDITION OF CHILDREN
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This article covers the issues of the use of a «Rapamid» dietary
supplement in the diet of children — residents of contaminated ter-
ritories. The authors conducted a clinical study of the supplement.

The main purpose of the research is to assess the therapeutic and
radioprotective properties of the hydrolyzate of «Rapamid» molluscs
among children who are contaminated by radiation.

It was established that a complimentary prescription of «Rapa-
mid» dietary supplement to the normal diet and to the basic therapy
contributed to more pronounced effect on children with pathologies
of the digestive system.

The authors defined a positive influence of the «Rapamid» sup-
plement on processes of cavitary digestion that was demonstrated by
a decrease in symptoms of diseases such as creatorrhoea, amylorrhea,

steatorrhoea and dysbiotic manifestations. It is noted that consu-
ming of «Rapamid» dietary supplements contributed to increasing of
hemoglobin and red blood cells.

Radioprotective properties of dietary supplement «Rapamid»
were identified in the conducting research.

It was confirmed by a decrease of the intensity of free-radical
processes in human biosphere and more dramatic decline in the con-
tent of incorparative cesium-137 compared to a control group.

The dynamics of hematological indices of children during the
intake of the supplement was also investigated.

The authors focus attention on good acceptability and absence of
side-effects of «Rapamid» dietary supplement.

Keywords: «<Rapamid» dietary supplement, radioprotective pro-
perties, cesium-137, hematological indices.
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ANALYSIS OF STRUCTURE OF PUBLIC DEBT AS A BASIC
STAGE OF INFORMATION TECHNOLOGY
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The structure of public debt as a basic stage of information tech-
nology for investigating direct public and publicly guaranteed debt
was developed and analyzed in the paper. It includes the following
steps: research base formation, econometric models development,
analysis of public debt volume changes, depending on internal and
external economic factors and forecasting public direct and publicly
guaranteed debt volume changes in the near-term outlook. The im-
portant role of public debt in the economic life of the country was
substantiated in the paper. The role and the influence of the studied
object on the state budget balance and consequently on the economy
as a whole were pointed out. External direct and publicly guaranteed
debt formation sources were revealed, and external public debt ef-
fects on the state economy were described. The basic elements of
public debt, such as debt type, debt effects, direct and publicly guar-
anteed debt formation sources were outlined. Direct public and pub-
licly guaranteed debt functioning study, based on the statistical data
analysis allows to control peak situations, when the state budget bur-
den, caused by the public debt repayment and servicing is excessive.
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DESIGNING HELICAL SURFACES RELATED TO COORDINATE
CURVATURE LINES

page 30-34

A method of designing surfaces based on a directional helix
line is considered in the paper. The surface is formed by means of
a moving trihedral, shifting along the directional line with a uniform
curvilinear generatrix, located in its normal plane. The main objec-
tive of the research lies in developing an analytical description of the
surface in the way that its coordinate lines coincide with curvature
lines. As on the surface, which is not related to the curvature lines,
the search of the latter is resolved itself to setting up differential
equations, which generally cannot be solved, the method of designing
the surface, a priori related to the network of coordinate curvature
lines, is proposed in the paper. The given method allows obtaining
parametric equations of a surface with a specified property. For this
purpose, the algorithm retains a special turn of a generatrix curve in
anormal plane of a moving trihedral shifting along a directional helix
line. The obtained results can be used in calculating the strength of
shells, as they are simplified significantly in such surface representa-
tion. With the generatrix curve of an optional form the obtained
surface will be quasi-helical and in the case, when the generatrix is
a circle with the center at the top of the moving trihedral, helical,
i. e. a tubular surface.

Keywords: helical surface, curvature lines, moving trihedral,
Frenet formulas, second curvature, curvature.
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METHOD FOR DETERMINING INTEGRAL INDICATORS
QUALITY OF LIFE FOR

page 35-39

This article provides an analysis of the quality of life, which is
determined by the vital potential of society, social groups and indivi-
duals, and compliance characteristics of processes, tools, conditions
and results of their positive social life needs, values and objectives.
For valuation used the following methods: rating method, the
method of linear scaling, the method of scoring, the method of assess-
ing the quality of life of the population of the region relative to the
group of regions. The variants of aggregate indicators of quality of
life, reflecting certain qualitative properties of the system . Quality of
life is based on the following principles: a comprehensive assessment;
comprehensiveness and universality of the principle of the specificity
of the research object. Based on the analysis of quality of life assess-
ment models, proposed an integral indicator of the quality of life,
including the following criteria: quality of the population, welfare,
social security and environmental quality.

Keywords: analysis, model, method, a set of criteria, the assess-
ment of quality of life, integral indicator.

References

1. Materials of the website of the State Statistics Committee of the Rus-
sian Federation. Available: http://www.gks.ru/

2. Fromm, E. (1968). The Revolution of Hope. New York — Evanston —
London, 36.

3. Bazarov, A. G. (2001). Territorial differentiation of the quality of life
of the population of the republic of Buryatia. Dissertation author’s
abstract on scientific degree Jobseekers candidate of geographical
sciences. Ulan-Ude, 11.

4. In: Pregel, B. (1973). Maitriser le Futur. Paris, 47.

5. Gabor, D. (1970). Innovation: Scientific, Technological and Social.
London: Oxford University Press, 51.

6. Daniel, J. (1971). Deux idees neuves. Le nouvel observatuer, Vol. X,
4—10.

;SS

TEXHONMOTMYECKHI AYAMT H PESEPBBI MPOM3BOACTBA — Ne 1/1(15), 2014



I55N 2226-3780

ABSTRACTS AND REFERENCES —)

7. Gavrilova, T. V. (2004). Principles and methods of research quality of
life. Quality of Life Technologies, T. 4, Ne 2.

8. Drobysheva, V. V. (2004). Evaluating the effectiveness of the regional
program management quality of life. TGTU, 174.

9. Zubrilin, Yu. V., Malikov, N. S., Akimova, S. V. (2003). Strategy for
improving the quality of life of the region. Living standards in the
regions of Russia, Ne 5, 77—178.

10. Szalai, A., Andrews, FE. M. (1980). The quality of life — comparative
studies. Sage, London, 8.

11. Aivazyan, S. A. (2000). Integral indicators of quality of life: their
construction and use of socio-economic governance and inter-regional
comparisons. Moscow: CEMI, 37.

THE EFFECTIVENESS OF CORRECTION OF MULTISTAGE
WATTMETERS ADDITIVE ERROR

page 40-43

The dependences for the suppression ratios of additive noise
of two-, three- and four-stage integrating wattmeters, taking into
account the integration efficiency and low and high frequencies in-
fluence were considered in the paper. The effect of input variable phase
with respect to noise was defined. It is shown that at the alternating
noise spectrum, dispersion in readings, caused by the additive error
influence at four-stage operation mode will be greater than for instru-
ments, operating at fewer stages. It was determined that the constant
drift component is not included in the readings at the four-stage opera-
tion mode. It was revealed that for the low-frequency components of
the noise signal, the suppression ratio largely depends on the integra-
tion time and the noise signal phase. The research results, described
in the paper can be applied in the designing high-precision multistage
digital wattmeters, in the operation conditions of enterprises, which
use secondary switched-mode power supplies for equipment and in-
struments operation, as well as in the practice of metrological services
when performing electrical measuring instruments verification.

Keywords: multistage wattmeter, additive error, noise effect,
integration period, signal phase.
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MODELS OF DIAGNOSING GAS ANALYTICAL SYSTEMS AND
INCREASING THEIR RELIABILITY

page 43-47

The methodology of diagnosing multichannel gas analytical sys-
tems (GAS) has been considered, and their operational efficiency has
been estimated. The causes of measurement data losses have been
analyzed. Modern multichannel GASs are based on the microproces-
sor systems (MPS), which possess significant options of automating
and optimizing the measurement process, and allow processing data
rapidly. Therefore, for improving the value of W(t), reducing GAS
maintenance costs and using MPS effectively, the organization of GAS
self-diagnosis becomes economically viable and technically reasonable.

The method of estimating the recovery time of a gas analytical sys-
tem has been proposed. The dependences of a test signal influence on an
output signal of the gas analyzer have been given. A significant aspect
of constructing analyzers with test signals is the question of existence,
shape and duration of a test gas pulse signal in various pipelines. The
solution of a test signal distribution equitation as impurities through
pipelines, can serve as the answer to it. The comparison of test and
functional diagnosis has been carried out, and average temporal charac-
teristics of operation and restoration of systems have been determined.

Keywords: methodology of diagnosis, multi-channel gas analyti-
cal systems, measurement data, microprocessor systems (MPS).
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MAXIMUM VALUES OF TOTAL DIFFERENTIALS AND LINEAR
HULLS OF BLOCK SYMMETRIC CIPHERS

page 47-52

The approach to obtaining the estimates of provable block sym-
metric ciphers security against differential and linear cryptanalysis
attacks, represented by the maximum values of differential and linear
probabilities of multi-cycle enciphering transformations is proposed
in the paper. The main objective of the research is to obtain the de-
sign ratios to calculate these indicators. As it is known, today these
indicators are represented as estimated values, significantly differing
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from true that was determined using the new methodology for esti-
mating the indicators of provable block symmetric ciphers security
against differential and linear cryptanalysis attacks, developed re-
cently. The basic mathematical apparatus of the random permutation
theory is described, and the calculation results of provable security
indicators, obtained using this mathematical apparatus for ciphers
with 128-bit input, and in particular for the cipher Rijndael and
ciphers, presented at the recent Ukrainian competition are given in
the paper. The obtained results allow to obtain more objective data
on ciphers security indicators, which can be used for improving the
quality of expert solutions and conclusions on the improvement de-
gree of the projects, submitted to the contest, as well as for selecting
new promising solutions and developments on building ciphers. It is
concluded that all these ciphers have the same parameters both for
the differential and linear properties, almost equal to 221,

Keywords: random permutation, block symmetric ciphers,
provable security indicators.

References

1. Lysytska, I. V. (2011). Methodology for assessing resistance block
symmetric ciphers. Automatic control systems and automation devices,
Ne 163, 123—133.

2. Lysytska, I. V. (2012). A comparison of the effectiveness of su-
perblocks some modern ciphers. Radioelektronika. Informatika.
Upravlinnya, 1(26), 37—43.

3. Gorbenko, I. D., Dolgov, V. L, Lysytska, L. V., Olejnikov, R. V. (2010).
The new ideology evaluate resistance block symmetric ciphers to
differential attacks and linear cryptanalysis. Applied electronics, T. 9,
Ne 3, 212—320.

4. Lysytska, L. (2012). Methodology for assessing resistance block sym-
metric kriptopreobrazovany based on reduced models, 284—293.

5. Baignoires, T.,, Vaudenay, S. (2004). Proving the Security of AES Sub-
stitution-Permutation Network, 16. Available: http://lasecwww.epfl.ch

6. Keliher, L. (2007). Toward Provable Security Against Differential
and Linear Cryptanalysis for Camellia and Related Ciphers. Interna-
tional Journal of Network Security, Vol. 5, No. 2, 167—175.

10.

11.

12.

13.

14.

15.

16.

. Keliher, L., Meier, H., Tavares, S. (2001). New method for upper

bounding the maximum average linear hull probability for SPNs.
Advances in Cryptology. EUROCRYPT 2001, LNCS 2045. Springer-
Verlag, 420—436.

. Keliher, L., Meijer, H., Tavares, S.; In: Vaudenay, S., Yous-

sef, A. M. (2001). Improving the upper bound on the maximum aver-
age linear hull probability for Rijndael. Advances in Cryptology, Selec-
ted Areas in Cryptography 01, LNCS 2259. Springer-Verlag, 112—128.

. Aleksiychuk, A. N., Kovalchuk, L. V., Skrypnyk, E. V., Shev-

tsov, A. S. (2008). Evaluate the feasibility of resistance block cipher
«Kalina» relative difference methods, linear cryptanalysis, and with
respect to algebraic attacks based on homomorphisms. Applied elec-
tronics, V. 7, Ne 3, 203—209.

Sano, F, Ohkuma, K., Shimisu, H., Kawamura, S. (2003). On the
Security of Nested SPN Cipher against the Differential and Linear
Cryptanalysis. IEICE Trans. Fundamentals, E86-A, No. 1, 37—46.
Oleinikov, R. V, Oleshko, O. L., Lisitskiy, K. E., Teviashev, A. D. (2010).
Differential properties of substitutions. Applied electronics, T. 9, Ne 3,
326—333.

Dolgov, V. 1., Lysytska, I. V., Oleshko, O. 1. (2010). Properties of li-
near approximation tables of random permutations. Applied electro-
nics, T. 9, Ne 3, 334—340.

O’Connor, L. J.; In: Helleseth, T. (1994). On the Distribution of
Characteristics in Bijective Mappings. Advances in Cryptology. EU-
ROCRIPT 93, Lecture Notes in Computer Science, Vol. 795. Springer-
Verlag, 360—370.

O’Connor, L. (1995). Properties of Linear Approximation Tables.
Fast Software Encryption Lecture Notes in Computer Science,
Vol. 1008, 131—136.

Lysytska, I. V. (2011). Property distribution laws XOR tables and
tables of linear approximations of random permutations. News
Harkivskogo natsionalnogo universitetu imeni V. N. Karazina, Ne 960,
Vip. 16, 196—206.

Daemen, J., Rijmen, V. (2006). Probability distributions of Correlation
and Differentials in Block Ciphers, 1-38. Available: http://eprint.iacr.org
/2005,/212.pdf

;58

TEXHONMOTMYECKHI AYAMT H PESEPBBI MPOM3BOACTBA — Ne 1/1(15), 2014



