www.auris-verlag.de

Ausgabe 2-2017

ISSN: 2199-7977 M



Eastern European Scientific Journal

(ISSN 2199-7977)

Journal

KOMMUNIKATIONS- UND VERLAGSGESELLSCHAFT MBH

www.auris-verlag.de

DOI 10.12851/EESJ201702



IMPRESSUM:

Copyright:
©2017 AURIS Kommunikations- und Verlagsgesellschaft mbH
Diisseldorf - Germany

Internet:
http://www.auris-verlag.de

E-Mail:
M.Moneth@auris-verlag.de

Verlagsredaktion:

Khvataeva N. D.Ph. chief editor
Zaharishcheva M. D.Ph. prof., editor
Plekhanov Theodor I. ScD, prof., editor
Lobach Elena A. PhD, assosiate prof., editor
Brenner D. D.Ph. editor

Muhina A. D.Ph. editor

Blinov I. D.Sc. editor

Moneth T. M.Ph. designer/breadboard
Moneth M. M.Ph. breadboard

Rene Respondek BA.

Layout:
Moneth M.

Umschlaggestaltung:
Moneth M.

Coverbild:
AURIS Kommunikations- und Verlagsgesellschaft mbH

Dieses Werk ist urheberrechtlich geschiitzt.

Alle Rechte, auch die der Ubersetzung, des Nachdruckes und der Vervielfiltigung des Buches oder Teilen
daraus, vorbehalten. Kein Teil des Werkes darf ohne schriftliche Genehmigung des Verlages in
irgendeiner Form, auch nicht fiir Zwecke der Unterrichtsgestaltung — mit Ausnahme der in §§ 53, 54 URG
genannten Sonderfille -, reproduziert oder unter Verwendung elektronischer Systeme verarbeitet oder
verbreitet werden.

DOI 10.12851/EESJ201702


http://www.auris-verlag.de/
mailto:M.Moneth@auris-verlag.de

Inhalt

2110 [o =4V A-Ta Vo I 1Y/ =To [T ol T =R 6
Neurogenic-Genetic Mechanisms in Etiology and Pathogenesis of Peptic Ulcer Disease .........ccccccuveeeenneen. 6
Environment and Heredity Interaction Role in Implementation of Human Hereditary Traits ................... 16
Improving Technical and Tactical Skills of Wrestlers Fighting.........cccceeveiiiiiiiie e 21
Evaluating Results of Functional Opportunities and Organism Systems Relationship of Students with
Limited PhySical OPPortUNItY «.c.ueeii ettt e e s st e e s s sate e e s saeeeessstaeessseneessssneessnnes 24

Mathematics and ENGINEEIING SCIEBNCES ......eiiiiiuiiieiiiieee ettt e sree e e errre e e e ree e e s sabae e e esabeeesenabaeesennseeesennsenas 29
Testing - Information Technology for Monitoring and Evaluating Knowledge ...........ccccoveeeiiiiiiiicineennns 29
Designing Information System for Plant Carbamide with POWerDesigner .........cccocouveeeeciieeeecieeeeccieee s 34
Geometrische Verfahren, im das Problem in Rational zu LOSEN ..........eeeeveiieiiciiiiieeee e 39
Structural Methods of Mathematic Model in Doing Minimization and Maximization Exercises ............... 44

SOCHIAl SCIBNCES ..ttt ettt et e b e bt e s bt e s ae e sat e et e et e bt e bt e s beesheesateeat e e beenbeenbeesaeesmeeeanes 49
Specificity of Cost Accounting in Agricultural Production on Hothouse Example .........ccccceeeciveeiecieeeenee, 49
Development of Health Competence in Training - Effective Mean of Improving Education Quality ......... 54
Monitoring Quality of Education in Improving Qualification of Public Education Teachers...........c........... 57
Social and Pedagogical Ways to Form Students’ Skills to Counteract Mass Culture ..........ccccceeeeeeeeennnnneen. 62

1YY Ao o] Lo} -1V PSR 67
Comprehensible Apparatus of Development Self-Dependence in Training .......ccccceeecveeeeeciieeeeecieeeeecneenn, 67
Pedagogical Mmanagement of Forming Civic Activity of High School Students..........cccccovveiiiiiieiiciinnennns 70
From the Experience of Integrating Kazakhstan History Lessons with "Self-knowledge" Subject.............. 75
About Necessity of Design-Education at SChOOL..........coociiiiiiiiiii e 80
Ways of Using Educational Materials on Alternative Energy Sources at Physics Lessons ........ccccccveeeennnee. 83

Forming the System of Reader’s Abilities in Primary-School Pupils with Visual Impairment at Reading
[T o] o E-J O OO OPPTPPPPPTTOt 87

Pedagogical Terms for Achieving Effectiveness in Primary Education..........c.cccveeiiiiieicciiee et 92

Theoretical Paths for Activation Intellectual Activity of Elementary School Pupils Based on Situational

FAY o] o] o -1 o USRS 95
Possibilities for Application the Strategy of Integrated Solution Didactical Problems in Educational

PrOCESS . ettt e et e e s a et e st e e s rae e e s 100
Forming Students’ World Outlook by Means of Essay Writing on the Basis of Tales Plot............cccc........ 103
Developing Technology as Complex in Pupils’ Speech SKills .........ccociiiriiiiiiiiiieie e 109
Didactic Games as Basis for Pupils Activity in COOPEration .........ccceccuveeeeiiieeeiiiiee et 114
Students’ Development as the Main Factor of Educational Activity.......ccccccoeeeeiiiericcciee e 119

Preparing Pupils to International Intercourse as Factor of Organization Educational Process on Basis of
[ (VLo o a1 E a T ad T ol o [T 124

Pedagogics Of HIZNEr SChOOI ........uuiiiieeee e e e e e e e et re e e e e e e e esbeneeeeeeesesennnnns 128



Importance of Training and Education in Development Civilian Culture of Student Youth .................... 128

Professional Development - the Factor of Education Quality Improvement.........cccoceveeciieeiiciieecccineeenn, 132
Role of Artistic Culture in Forming Specialists of New Generation........cccceveecieeiiicieee e e 136
Improving Managerial Competences of Administrative Staff Resources at Pedagogical Universities ..... 139
Current Problems in System of Professional Teaching Staff of Special Educational Establishments ....... 142
Development Knowledge through Self-Study - Best Form of Training .......ccccceeeeeveiiiiiieeee e 146
Psychological Bases of Development Moral and Aesthetic Outlook of Future Vocational Training Teachers
................................................................................................................................................................... 151
Improving the Development of Artistic and Aesthetic Competencies of Fine Arts Future Teachers........ 158
(o] a1 FeXoT o] o Y/ o Y1 1o] lo -4V AT g Lo I Y o SR PR 163
Lexical Enrichment through Vocabulary NoteboOoKS .......c..ueiiiiiiiiiiiiice e 163
Axiological Matrix in the LangUage SYSTEM .......coi ittt et e e e ate e e e ebae e e e e nteeeeeanes 173
INQLUFAL SCIBNCES ...ttt ettt s bt sttt et et e s bt e sheesaeesatesabeeabe e b e e nbeesbeesmeeenteennean 176
Pangea as @ WOorld SCale DEIUSION .......cccccuiiiiiciiie ettt e et e e et e e e et r e e e eataeeesnsaeeesnananeaans 176
Ferrocene and Reaction MetiloIUrEa..........coouiiiiii ittt st s 183
Numerical Study of the Effect of Coal Particle Size on the Process of Coal-Dust Flame Burning.............. 186

L0100 g N0 U 1 (o) o PP PPPPRPPRRRPRRI 195



IR spectral analyzes are studied. IR analysis using a spectrophotometer, the 1000,48-1105,81 cm™
light absorption shows ferrotsenil group. OH groups are in 1407.48 cm light absorption and -NH-
groups in 3094.01 cm™ are evidence of it. Fluid temperature is equal to 105 °C.
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Numerical Study of the Effect of Coal Particle Size on the Process of Coal-Dust
Flame Burning
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Annotation: In the wide range of modern scientific and technical problems the modeling of heat and

mass transfer processes takes on special significance and has large practical application. At the

present time numerical and computational experiments are the main instruments of theoretical

investigation of nonlinear processes of heat and mass transfer and medium movement with account
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of various physical phenomena such as radiant heat transfer, combustion and so on. At the same time
mathematical modeling includes not only the development of numerical methods and performance of
numerical calculations but also thorough analysis of the involved model and its correspondence to a
real process. Combustion is a complex physical and chemical process and it should be analyzed
according to influence of many physical and chemical parameters of combustion.

The investigation of influence of diameters of particles of monodisperse coal dust on the process of
convective heat and mass transfer in the reactive powder-gas flows in the fields of real geometry has
been performed in this work. Computational experiments have been carried out for different coal
particles sizes on the base of program FLOREAN for modeling of flows, heat transport, combustion
and formation of pollutants. (1,2). This program complex has been adapted for power objects of
Kazakhstan and allows carrying out a wide range of computational experiments. Numerical
experiment has consisted of several stages: the description of physical model of the phenomena;
mathematical model for the described process; the development of the numerical method and
algorithm; program testing; the solution of physical task, analysis and results processing; the
comparison of obtained results with data of physical experiment (3).

As initial equations for simulation of turbulent transport in turbulent powder-gas flow with chemical
reactions the Navier-Stocks equations have been used and these equations are expanded by
corresponding equations of chemical kinetics, conservation equations of mixture species taking into
account the influence of variable properties of medium and the sizes of coal particles.

Generalized transport equation in the form of tensor for transport variable ¢:

ot 8xj 8xj ¢axj ¢ | "

<’9(p¢)__a(puj‘ﬁj+ o | o],

Taking into account generilized equation (1) change of transport variable ¢ results in following
equations:

Law of mass conservation:

ﬁpz_ﬁ(pujj
ot OX .
J ®)
=1 T,=0 S, =0
Here: ¢ ¢
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Law of momentum conservation:

o) i) o5y o
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where ]

Law of energy conservation:

o(ph) __d(puh) & [u . ah}S
ot X, OX, h

, (4)

where ¢ Pr ¢ (5)

Considering heat exchange processes in the technical reactive flows in the furnace chambers it can
be seen that the radiation heat transfer contributes greatly in the total heat transfer. In the flame region
the contribution of radiant heat transfer reaches 90%. The six-flow model of De Marco and Lockwood
(4) in Cartesian coordinates is used to describe the radiant heat exchange in this work. In this model
the distribution of radiant energy flow in corresponding regions is approximated by power series and
spherical functions. The distribution of intensity in different directions is approximated by Taylor
power series by solid angle.

Source term due to radiant heat transfer in the equation of energy balance (4) is obtained by
integration of total intensity along solid angle Q =4x. Thus we have following:

_Ar s
Sh,Str_? KabS(Bl+BZ+B3) 4 Kabs o-T o

It is important to take into account the mechanisms of radiation of gas and solid particles at the
definition of integral absorption factor Kans. If there is a thermodynamical equilibrium between gas
and solid particles the radiation of suspension is described by addition of radiation of dust and gas.
Thus the part for gas and solid particles is described by the sum [5]:
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Kabs B Kabs.,G + ZKabs., P k -

If the substances in the solid phase are in the reactive flows it is important to take into account the
fact that the influence of solid particles on the radiant heat transfer can be several times greater than
the influence of components in gaseous phase (water vapor and carbon dioxide).

We have for solid particles:

~ T
K =X ‘N .d? s
abs, P,k abs P,k Pk 14 ®)
n k
Here P'K is a number of particles in the elementary volume. Coefficient Xaps is determined

experimentally and for dust coal flame it has the following value Xaps = 0,85 (5).
Law of conservation for individual component of reaction:
*
* *
é’(ﬂcﬁ) é’(pcﬁui) o ac)
- @@ 7 = _ —+ 7

D -
ot O X OX: £ o

, (9)

where

The computer simulation experiments were conducted for low-rank Ekibastuz bituminous coal
incinerated at the boiler with steam productivity 475 ton per hour. The boiler is installed on
Ermakovskaja Thermal Power Plant in Kazakhstan. The furnace size is as follows: 30 m height, 10
m in width and 7 m depth. Twelve swirl burners are mounted on the furnace of the boiler. They are
placed in two layers by six ones in every layer opposite to each other. In accordance with our
presumption six of the burners are equipped with plasmatrons. They are placed in the lower layer.
The furnace grid of 25x47x58 size, this comprises 68150 control volumes, was used for numerical
simulation.

The coal moisture content is 7%; volatile matter is 24%; lower calorific value is 16750 kJ/kg

The numerical results for combustion of the pulverised coal in the furnace are presented in the
following figures in the form of the fields of main characteristics of turbulent combustion of dust coal
torch (T, CO, CO2etc.).

Figure 1 shows the comparison of temperature fields for the combustion of dust coal torch for
different diameters of particles of pulverized coal. The analysis of this distribution shows that in case
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of combustion of smaller particles (dp = 60 microns) the hottest temperature is observed in the region
of burners. However as we move away from the region of intensive combustion the temperatures
become equalized.
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Figure 1 - Scheme of the furnace chamber PK-39

At the outlet of the furnace chamber for particles of greater diameter (dp = 90 microns) the temperature
slightly increases and this fact agrees with experimental data. The investigations done by authors (6)
show that at the increase of average diameter of particles the temperature of the gases increases due
to displacement of the body of flame at the outlet of the chamber. The analysis of experimental data
represented in (6) shows that at the increase of particles diameters the location of body of flame is
displaced, the extension of maximum temperature zone is increased. At the same time the increase of
temperature of torch is slower at the combustion of larger particles. For example, the difference
between temperatures of torch of fine and coarse dust is 300°C in section x/Da = 0,8. Delaying of
ignition, displacement and extension of flame body at the increase of diameter of particles lead to
increase of temperature at the end of the torch and the difference between temperatures of gases at
the outlet of model chamber is 50-80°C. This agrees with the results of the performed numerical
modeling.

During the combustion of dust coal torch of particles with d=60 microns the body of flame shifts to
the center of the furnace space in that section of the chamber and the region of high temperatures (T
= 13951800 °C) contracts to the center of symmetry of the furnace chamber. The mean temperature
in this case increases up to T = 1258,7 ° C meanwhile the average temperature is T = 1191,5 °C in the
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same section for the coal dust with diameter of solid particles d = 90 microns. Therefore, the
combustion of smaller particles is more intensive and the heat generation is locally greater.

Figure 2 shows distribution of temperature in section of burners instalations for the upper level (z =
10.12 m). In the case of coal-dust torch burning with more thin grinding of coal particles (d=60 mkm)
we see that the nucleus of a torch is displaced to the center of furnace space in this section of the
chamber, and area of high temperatures (T = 1395+-1800°C) is narrowed to the center of symmetry of
chambers. The average temperature in this case increases up to T = 1258.7 °C. While the average
temperature for coal combustion with diameter of solid particles (d = 90 mkm) is equal to T =1191.5
OC. It shows that burning of fine particles occurs intensively and with more local heat evolution. In
experimental research of burning of a separate coal particle it has been shown, that at increase of
particle diameter reduction of its temperature is observed.

Figure 2 shows the distribution of concentrations of carbon monoxide CO (kg/kg) along the chamber
for two studied dust coal flows. It can be seen that the maximum of concentration of carbon monoxide
(CO) is observed in the center of the furnace chamber that is in the region of main gas formation. As
we moving to the outlet of the chamber carbon oxide CO reacts with oxygen, the mixture burns down
to carbon dioxide CO- and this process is less intensive for the particles of larger diameter. In both
cases the concentration of CO at the outlet of the furnace space substantially reduces.

1600
1400
1200

1000

4117177
0 5 10 15 20 25 30

‘ ——d =60 microns ---- d =90 microns ‘

Figure 2 - Temperature distribution along the height of the furnace chamber for d, = 60 microns
and d, = 90 microns
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Figure 3 - Temperature distribution in the burners crossection of the furnace chamber z =10.12 m
for dp = 60 microns and d, = 90 microns

As the diameter of coal particles decreases, the intensity of formation of CO increases in the center
of the chamber. However at the approaching to the outlet the concentration of CO reduces in
comparison with combustion of larger particles. This fact shows the positive influence of powdering
the coal dust because the reduction of carbon monoxide at the outlet of the furnace chamber is one of
ecological problems facing the present power engineering.

The distribution of concentration of carbon dioxide CO- (Figure 3) along the height of the furnace
chamber essentially differs from the distribution of carbon monoxide CO. The comparison of the
results of numerical experiment for two cases shows that the main formation of CO> at the combustion
of coal-dust flows with particle diameters 60 and 90 microns is observed in the field of burners that
is in the field of maximum amount of fuel and oxidant.

Concentration of CO- reduces in the field of burners’ location and then it continue growing. The
difference between concentrations of CO> at the outlet of the furnace chamber during the combustion
of particles with various diameters is practically imperceptible. Nevertheless the concentration of CO>
is greater for combustion of coal dust with smaller particles. In this case the most part of CO burns
down to COz.
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Figure 4 - Comparative analysis of distributions of carbon monoxide (CO) concentration along the
height of the furnace chamber for d, = 60 microns and

dp = 90 microns
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Figure 5 - Comparative analysis of distributions of concentrations of carbon dioxide CO> aling the
height of the furnace chamber for d, = 60 microns and d, = 90 microns

According to the results of modeling a conclusion may be made that favorable conditions are created
in the chamber with the opposite position of vortical burners when the torch is strongly twisted,
provided a stable torch ignition and intensive combustion of coal dust. Agreement with the
experimental data shows the reliability of the chosen model.

Obtained results allow evaluating the influence of coal particles size on the ignition, combustion rate
of the coal-dust torch and formation of harmful powder-gas emissions in the atmosphere. Obtained
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data allow giving recommendations about development of new methods with maximum effectiveness
in organization of furnace coal combustion in order to increase efficiency of power objects and to
decrease pollutant emissions in the environment.
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