Institute of Chemical College of Energy and Department of Thermal Research Institute of
Engineering Mechanical Engineering Science and Energy ° Mathematics and Mechanics
Bulgarian Academy of Shanghai University of Engineering 4 Al-Farabi Kazakh National
Sciences (BAS) Electric Power University of Science and University
Sofia, Bulgaria Shanghai, China Technology of China Almaty, Kazakhstan
Hefei, China .

»

Second International Scientific Conference

ALTERNATIVE ENERGY SOURCES,
MATERIALS AND TECHNOLOGIES

AESMT 19

Proceedings of short papers

Sofia, Bulgaria, 3 - 4 June 2019




Ve
0, G V.
v o

L‘c
2 &
Rldx acanuey O

Institute of Chemical College of Energy and Department of Thermal Science Research Institute of

Engineering Mechanical Engineering and Energy Engineering Mathematics and Mechanics
1 Bulgarian Academy of Shanghai University of Electric  University of Science and Al-Farabi Kazakh National
3 Sciences (BAS) Power Technology of China University
i Sofia, Bulgaria Shanghai, China Hefei, China Almaty, Kazakhstan

Second International Scientific Conference

t ALTERNATIVE ENERGY SOURCES,
| MATERIALS AND TECHNOLOGIES

AESMT ’19

Proceedings of short papers

Volume 1

Sofia, Bulgaria, 3 - 4 June 2019

S

T



MAIN TOPICS

ALTERNATIVE ENERGY SOURCES

* Solar and Hybrid Thermal Systems

* Solar Photovoltaic Systems

* Shallow Geothermal Energy Applications

* Storages with Phase Change Materials (PCM)
* Energy Efficiency

* Wind Energy

* Biotechnologies

* Hydrogen Energy

ALTERNATIVE MATERIALS
* Energy Materials Science

ALTERNATIVE TECHNOLOGIES

* Mechanical Engineering and Technologies
* Electric Power Engineering

* Electrical Engineering

© Edited by Aleksandar Georgiev, 2019
© Publishing House: ,,Imeon‘ Sole-owner, 2019

ISSN 2603-364X




CHAIRS:
* Prof. Aleksandar Georgiev, PhD (Bulgaria);

* Assoc. Prof. Daniela Dzhonova-Atanasova, PhD (Bulgaria);
* Prof. Qunzhi Zhu, PhD (China)

* Prof. Gang Pei, PhD (China)

» Assoc. Prof. Saltanat Bolegenova, PhD (Kazakhstan);

» Assoc. Prof. Rustem Manatbayev, PhD (Kazakhstan).

SCIENTIFIC COMMITTEE:

Adeel Wagqas (Pakistan)
Aidarkhan Kaltayev (Kazakhstan)
Ainakul Yershina (Kazakhstan)

Aleksandra Krstic-Furundzic (Serbia)

Alexander Genbach (Kazakhstan)
Alexandru Radulescu (Romania)
Alexey Benderev (Bulgaria)
Alibek Issakhov (Kazakhstan)
Aliya Askarova (Kazakhstan)
Ana Vieira (Portugal)

Andre Thess (Germany)

Andrei Rotaru (Romania)

Arturo Busso (Argentina)

Arvind Jadhav (India)

Birlesbek Aliyarov (Kazakhstan)
Bo Cao (China)

Bojan Zlender (Slovenia)
Chinedu Okafor Kennedy (USA)
Cristina H. C. Tsuha (Brazil)
Daniel Tudor Cotfas (Romania)
Dinara Turalina (Kazakhstan)
Dorin Petreus (Romania)

Dragi Antonijevic (Serbia)
Dragomir Yankov (Bulgaria)
Gady Golan (Israel)

Gilles Notton (France)

Guoging He (China)

Henrik Lund (Denmark)

Hongfei Zheng (China)

Iliya Iliev (Bulgaria)

Irina Radulescu (Romania)

Ivan Yachev (Bulgaria)

Javier F. Urchueguia (Spain)
Jing Li (UK)

Joan Ramén Morante (Spain)
Kerim Cetinkaya (Turkey)

Khairulla Baishagirov (Kazakhstan)

Kim Tiow Ooi (Singapore)
Laila H. Abu Hassan (Jordan)
Liana Bogatu (Romania)

Liana Sanda Baltes (Romania)
Lilyana Kolaklieva (Bulgaria)
Liviu Costiuc (Romania)

Luisa F. Cabeza (Spain)
Marco Barla (Italy)

Mario Toledo Torres (Chile)
Michele Bottarelli (Italy)
Miglena Nikolaeva-Dimitrova(Bulgaria)
Mirko Komatina (Serbia)
Mitko Stoev (Bulgaria)
Muhsin Kilig (Turkey)
Murugesan Mohanraj (India)
Musa Yilmaz (Turkey)

Paul Nicolae BORZA (Romania)
Petru A. Cotfas (Romania)
Qiongfen Yu (China)

Radu Pitescu (Romania)
Ritunesh Kumar (India)
Rodrigo Barraza (Chile)
Rumen Popov (Bulgaria)
Saide Doodi (Iran)

Sanja Popovska-Vasilevska(Macedonia)
Sarah Mc Cormack (Irland)
Sebastien Burlon (France)
Shlomo Wald (Israel)

Soteris Kalogirou (Cyprus)
Stanislaw Nagy (Poland)
Subarna Maiti (India)

Siimer Sahin (Turkey)

S. Iniyan (India)

Tahir Cetin Akingi (Turkey)
Tairan Fu (China)

Tareq Abuhamed (Israel)
Telman Karimbaev (Russia)
Theocharis Tsoutsos (Greece)
Tingxian Li (China)
Veerabathiran Anbumalar (India)
Wei An (China)

Xu Ji (China)

Yong Hao (China)

Yong Shuai (China)

Yu Bo Wang (China)
Yuehong Su (UK)

Yunlan Li (China)

Zaure Rakisheva (Kazakhstan)
Zhang Liang (China)



ergy

uation of radical reactions in the organic mass.

INTRODUCTION
The level of development of any country can
e seen as three major interrelated factors: social,
pomic and environmental. It should be noted
the state should pay equal attention to, and
jide equal support to these areas without a
rity one at the expense of others. This balance
 help to ensure a balanced development of any
try. Decisions and actions aimed at protecting
environment should be based on a scientific
sis and be based on objective indicators.
In this article, using the software package
-Air", designed to solve a wide range in the
d of air protection tasks designed integrated
tors of average annual air pollution, the
mum one-time emission of ash, sulfur oxides,
, and nitrogen from the combustion coal to
al power plant [1-5].
We have proposed a new way to reduce
enhouse gas emissions. The development of
ctronic  technology has allowed obtaining
verful electron beams, the energy of which is
ficient for production processes in various fields

is possible
ity without
| heat. '

ro— KWK - |
Iser. BHKS-'

[amankulova

1ietova A. S., =

icro-TPP as f national economy. This was the basis for the
- supply for ion of an entire technology industry, dubbed
4.- 29-328 technology" that can be successfully

lied to improve the ecological state of natural
systems [6-7].

MATERIALS AND METHODS
To modify the quality of the coal, experiments
the radiation treatment of coal were carried out,
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In this article, we studied the effect of accelerated electrons generated by an electron accelerator on the composition and
1s of the structure of coal. It has been shown that the effects of ionizing effects are largely determined by the exposure
itions. Coals show resistance to the action of the electron beam, their composition, ability to swell and the yield of soluble
ances change little when irradiated with doses up to 200 Mrad. This may be due to the fact that the composition of these coals
derivatives of polycondensed aromatic compounds, which have a high electron affinity and trapping slow electrons, lead to

yords: thermal power plants, high ash coal, maximum one-time emissions, electron-beam processing

carried out on the electronic accelerator ILU-6. The
general view of accelerator ILU-6 is shown in the
Figure 1. The main characteristics of the burned
Karaganda coal and coal that has passed the
electron-beam processing are shown in Table 1.
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Fig.1. The general view of the ILU-6 accelerator

The accelerator generated electrons with
energy of 1.3 MeV, the dose rate varied from 0.19
to 0.33 Mrad/s, the total absorbed dose varied from
10 to 200 Mrad. The temperature of the coal layer
thickness 7 mm was controlled using
thermocouples and supported between 60-70 and
250-260°C. Gaseous products released during
radiolysis were collected in a gasometer and
analyzed on a chromatograph.
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RESULTS AND DISCUSSION

The main characteristics of the burned coal
and coal that has passed the electron-beam
processing are shown in Table 1. The results of the
calculation maximum one-time emissions of
pollutants are given in the Table 2. When burning
fossil fuels n an atmosphere are thrown out carbon
oxides, nitrogen oxides and sulfur dioxide.

Table 1. Fuel characteristics

Coal Fuel

composition, % non-irradiated radiated

W 10.6 8.43

1.04 0.7

35 43

43.21 0.79

3.6 2.64

1.21 0.79

5.24 6.07

OIOIZITIOI>n

18.56 16.83

Table 2. Calculated maximum one-time emissions

Fuel Maximum one-time emissions, g/s

Ashes,  Sulfur Carbon Nitric
M dioxide, monoxide, oxide,
SO, Mco NO

non-
irradiated 48.03 18.72 17.58 3.21

radiated 54.08 12.6 15.94 2.91

Our calculations show that average daily
concentrations of pollutants exceed maximum
permissible concentrations (concentration not
having adverse effects on human health). From this
we can conclude that will worsen human health
(environmental condition). Therefore, it is
necessary to reduce the anthropogenic load on the
ecosystem.

CONCLUSIONS

The following conclusions can be made from
the research:

— Preliminary electron beam processing of
coal leads to decrease in emissions in an
atmosphere, decrease in emissions in an
atmosphere, and reduces maximum-one-time
emissions (see Tables 1, 2) at least from 0.6% up to
9% for different greenhouse gases.

— Electron beam  processing is an
environmentally friendly non-reagent way to
control the quality of the burned fuel. To obtain a
significant technological effect, treatment with
doses up to 50 Mrad is necessary. The given dozes

can be recruited for 4-5 seconds. The
environmental purity of electron-beam processin
is due to the fact that the irradiated coal does no
have induced radioactivity, because the energy o
accelerated electrons are ten times less energ
electrons provoking the occurrence of nucles
chemical transformation in the irradiated material
When exposed to electrons of this energy, there ar
processes associated with the excitation of valend
electrons, and unusual valence states can occl
chemically active particles, ions, and other.
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