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AUTONOMOUS POWER SUPPLY SYSTEM
BASED ON RENEWABLE ENERGY SOURCE

Introduction. The publications using hydrogen technologies aimed at
attracting renewable energy sources to the infrastructure of energy technology
complexes, namely, for autonomous power supply of small consumers in remote
areas is analyze$l, 2]. The potential for the @sof solar and wind energy in
Ukraine is high enough for widespread introduction into energy systems. When
operating autonomous power complexes based on renewable energy sources,
using solar and wind energy as sources, emergency situations are verguigely
to the interruption of power supply due to the variability of energy supply or
emergency failure of individual elements of the power complex. Therefore, in
order to ensure uninterrupted power supply to an autonomous private consumer,
it is necessary tprovide for additional energy supply equalization systems. The
use of technology for converting energy from primary sources using an
electrolysis plant, a methalydride hydrogen storage system and a fuel cell will
not only solve the problem of smoothinget uneven energy supply from
renewable energy sources, but also reduce the environmental burden of Ukraine.

Scientific novelty. An alternative scheme of electric power and heat supply
for a stanealone house without using imported fuel is proposed. The advantage
of such a scheme is that it is closed because hydrogen is produced on site to power
the fuel cell, while the metdlydride hydrogen storage system is capable of
performing hydrogen absorption and its release due to the hot and cold water
resources available in the system.

Practical significance.The technology for converting the energy of primary
sources by creating a wirdtiven energy technological complex using an
electrolysis plant and a metaydride hydrogen storage system will solve the
problem of smoothing the irregular electric power supply from renewable sources.

Development description. During wind-driven generator operation, the
generated electric power is delivered to the fpgkssure electrolyser via the
control system2]. The reaction of electrochemical dissociation of the liquid
alkaline electrolyte yields oxygen and hydrogen that aresefeld to the gas
storage system of cylinders and used subsequentiygbcellmodule operation.

An invertor circuit is used to convert the DC voltage to alternating current. Then
the converted electric power is delivered to the consumer. During hdws w
wind-driven generator power is excessive, hydrogen is stored in themgdtade
accumulator jointly with the gas cylinder storage system.



Hence, wind energy is accumulated to be used subsequently forasbared
power supply to consumers. During pdakd hours (morning and evening), as
well as during an abrupt prolonged wind speed drop, hydrogen and oxygen in the
storage system are used for generating additional electric power with the help of
thefuel cellmodule(Fig. 1).
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Fig. 1. Schematic diagram for aitonomous power supply system
based on renewable energy sources

Electrolyser

The use of hydrogen in fuel cells makes it possible to create efficient systems
of autonomous power supply for private consumers. The most promising power
plants for of-grid consumers are 1 kW to 20 kW power plants built around low
temperature alkaline fuel cellg, 3. They are distinguished by high efficiency,
and are environmentally friendly and noiseless in operation. The analysis of
publications showed that farovide power to fuel cells, the most compact, safe
and environmentally friendly way is to use reusable retdlide batteries of
high-purity hydrogen as part of an energy complex that meets the requirements
for the placement of autonomous power suppbtays.

Results. Based on the study, a technological scheme of an autonomous
power supply system based on fuel cells has been developed, an approach to the
creation of a metahydride system for accumulating hydrogen and its supply to
fuel cells has been batantiated. A calculation algorithm has been developed that
allows you to calculate the annual energy balance of a specific consumer and
select the necessary equipment to implement the scheme based on the annual
schedule of heat and electrical load.

It is shown that, for standlone consumers, power supply systems built
around lowtemperature alkaline 20N fuel cell are exceptionally interesting.
The usage of a metal hydride hydrogen storage system in a wind energy
technological complex meets the requigts to the installation of statadone
power supply systemkey characteristics of the main types of fuel cells are given
in Table 1[1].



Tablel
Types of fuel cells and their main characteristics

Working Powergeneration| Resource

Fuel cell types tempseratur,e efficiency, % hours Fuel type
Molten-carbonate fuel cells, "
MCECs 82-973 50-70 H tst1® | Hydrocarbon fuel
Eg‘,’fcpho”cac'd fuel cell 373493 3540 H 51106 | Pure hydrogen
gg&"x'de fuel cells, 7231273 4570 H 51106 | Hydrocarbon fuel
Directmethanofuel cells, .
DMEC 293363 20-30 I [ ethanol
ﬁ:':‘g"”e fuel cell, 323473 4070 W stil | Pure hydrogen
Protonrexchangeanembranduel H 1@
cell. PEMEC 303373 3550 Pure hydrogen

The operating modes of the selected fuel cell were studied and the parameters
of influence on its output characteristics were investigated in order to determine
the efficiency of the power plant for autonomous power supply systems for
consumers in remote areas.

The operation of fuel cells with a metaydride hydrogemaccumulation
system was analysed for hydrogen storage accumulators and the schemes of their
joint operation for a standlone cottage. The design chosen was that of a-metal
hydride hydrogen accumulator with a length of L=0.15 m and an inner diameter
of 0.04 m, and a productivity of up to 0.035 ¢Fsg. 2)[4, 5.

Fig. 2. Appearance and temperature field of a metahydride hydrogen
storage system

The fuel cell of choice was DBX5000 with a power of KW that provides
the maximum electric powéoad of a standlone housg3].

The modes of operation of the melgidride system were optimized and the
optimal operating conditions for themetathydridei fuel celle were selected.
Recommendations have been developed for the use of-hyeliadle hydogen
storage systems in autonomous power plants based on a fuel cell, taking into
account the aspects of their fire and explosion hazardous operation.


https://en.wikipedia.org/wiki/Phosphoric_acid_fuel_cell

Comparative assessment and level of technical traiflings, as compared
to presentay standby electripower supply systems based on storage batteries,
fuel cells enable creating standby electric power supply systems with a 3 to 4
times longer time of operation in the stasldne mode

Hence, the combined application of advanced technologies for the
produdion, storage and usage of hydrogen increases energy conversion
effectiveness and significantly expands its application areas, especially for stand
alone power supply systems with a witidven power plant and a hydrogen
energy accumulator.
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ANALYSIS OF THE THERMAL STABILITY OF SOLAR CELLS ON A
FLEXIBLE SUBSTRATE INTENDED FOR BACKUP POWER
SYSTEMS EMERGENCY PREVENTION

The effect of temperature on the output parameters of the
ITO/CdS/CdTe/Cu/Au film solar cell on a flexible substrate, intended for use as
an autonomous power supply for emergency prevention systems, has been
investigated. It has been shown thatotar cell on a flexible substrate based on
cadmium telluride with a Cu/Au back contact can be operated without a decrease
in efficiency up to a temperature of#5 At higher temperatures, deterioration in
diode characteristics is observed, due to a deseran the value of the dark
shunting electrical resistance and an increase in the value of the dark density of
the diode saturation current.

The analysis of emergency situations shows that one of the problems of
localization and elimination of consequegdg a power outage due to damage to
power lines. Therefore, it is necessary to provide emergency power supplies or
the tools used must work autonomously. Modern security and control systems
consume only a small part of the total energy consumption dhthigy; their
uninterrupted operation is ensured by the availability of electricity in the network.
As a rule, such security systems have a backup power source in case of an
emergency power outage in the network, but, in most cases, its charge lasts no
more than 24 hours [1]. In this case, the use of solar cells becomes relevant.

Solar cells have become an ideal alternative to conventional energy sources
because of their superior mechanical strength and high energy conversion
efficiency, which can meet Iman needs for environmentally friendly,
inexpensive and portable power sources. The rapid development of wearable
devices, telecommunications, transportation, modern sensors and, accordingly,
the growing demand for affordable power supplies for modermcegwaf arbitrary
shape and stability at elevated temperatures has become a new problem. In this
regard, it is necessary to develop solar cells on a flexible substrate capable of
efficiently operating at elevated temperatures.

In the field of power supplyfdarge areas and clean energy, solar cells are
widely used [2]. As the conversion efficiency increases and the cost decreases,
solar cells are finding more and more commercial applications. The concept of
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flexible solar cells has been around for a lomgeti since the flexible structure
greatly facilitates the collection of solar energy [3, 4]. Silicon solar cells have been
intensively studied since the early 1950s, and more and more photovoltaic
materials are being researched to improve cell performavioaocrystalline
silicon and polycrystalline silicon are sequentially applied to solar cells. Since the
1970s, amorphous silicon solar cells have been developed [5]. Compared to
crystalline silicon, amorphous silicon is much lighter and thinner. In reeams y

many solar cells have been developed: dye sensitized solar cells (DSSC), organic
solar cells, Cu (In, Ga) $€CIGS) solar cells, perovskite solar cells, etc. [6]. To
overcome the flexibility problem, great efforts have been made to create various
flexible component materials [7]. In particular, the transparent electrode is an
integral part of solar cells, and conductive ITO films are commonly used [8].
Despite flexible ITO glasses, flexible solar cells with opaque fiber electrodes have
been reportef®]. Another important criterion for increasing the demand for the
use of solar cells is degradation resistance. In [10, 11], an analysis of the
degradation processes that occurs in SC based on cadmium telluride was carried
out and a method for restorirgir efficiency was proposed. In [12], the radiation
resistance of solar cells with an efficiency of ~ 10% with anradliation glass
structure was investigated. The authors found that, in this case, the main CdS /
CdTe transition is easily destroyed. artks to the work of various groups of
researchers [13], it was possible to increase the efficiency of solar cells based on
CdTe/CdS by more than 16.5% for devices on a glass substrate coated with
"transparent conductive oxide" (hereinafter referred to @®)T[14, 15], while

the predicted the theoretical maximum is about 30% [16] and more than 7%
efficiency for devices on flexible metal substrates [17]. The polymer substrate has
the advantage that the devices can be made in the front and rear configuration,
while in the case of metal substrates, only the rear configuration is possible.

Typical experimental dark currembltage characteristics of an
ITO/CdS/CdTéCu/Au solar cell on a flexible substrate are shown in Figure 1.

On the dark CVC of the solar cell, two characteristic sections can be
distinguished, corresponding to different mechanisms of charge transfer. The first
section is exponential. It is obsedvevhen a forward bias is applied from 0 V to
(0.6-0.7) V. In this section, CVC can be approximated by the theoretical current
voltage characteristic of a solar cell, for which the presence of a potential barrier
affects the charge transfer mechanism. engacond section, CVC is linear. This
indicates that charge transfer is described by Ohm's law, when the decisive role
in the form of the currentoltage characteristic is played by the sequential
electrical resistance of the device structure. With areas® in the forward bias,
the transition from the exponential section of the SC CVC to the ohmic one is
quite natural. This is due to the fact that when an external forward bias is applied,
the potential barrier of thepjunction decreases. When the exéd electric field
becomes equal to the internal buritfield, the potential barrier disappears and
the ohmic section sets in.
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Fig. 1. Experimental dark CVC of solar cells based on CdS/CdTat different
temper atilfued? 27 1Y6%S)

The conductivity of a semiconductor material is determined by the
concentration of equilibrium charge carriers, which increases with increasing
temperature due to their thermal generation:

n= rpexp (Eg/KkT) (1)

where Egi semiconductor band gap, k Boltzmann constant, Ti
temperature, gii initial concentration of charge carriers.

The analysis indicatesdhwith increasing temperature, there is a traditional
increase in the density of the dark diode saturation cursdayt fbur orders of
magnitude in accordance with the traditional relationship:

Jo = boexp CEQ/KT) (2)

Correspondingly to the growth of the diode saturation current dersttyeJ
diode ideality coefficient A also grows (from 1 to 2.2), the value of which is
determined by the ratio of the generation and mdmnation components of the
charge transfer mechanism. In the absence of recombination, the ideality
coefficient of the diode is A = 1, and in the case of a pure recombination
mechanism, A = 2. The contribution of the recombination component naturally
increases with increasing temperature as the density of the diode saturation current
increases.

12



A significant problem in the operation of solar cells is the performance of
such instrument structures at elevated temperatures, since they are used in
conditions of increased solar radiation. An analysis of the obtained dark diode
characteristics shows that SC based on cadmium telluride with a Cu/Au back
contact on a flexible polyamide substrate can be operated without a decrease in
efficencyuptoatmper ature of 45 AC. At higher
the diode characteristics of a solar cell is observed: a decrease in the value of the
dark shunting electrical resistance and an increase in the value of the dark density
of the diode saturatiocurrent.

Used information sources

1. GolovanoWw. |., Kuznecovd&. V. Jeffektivhyesredstvaognezashhitglja
stalnyh i zhelezobetonnyhkonstrukcij Promyshlennoei grazhdanskoe
stroitelstva 9 (2015) 8290.

2. Archer M.D., Green MA. Clean electricity from photovoltaics, 2014,
World Scientific.

3.Hwang T.H., U.S. Patent Application 13/567, 2012, 314.

4.Chen Z., Large Area and Flexible Electronics, 2015, WM&H Verlag
GmbH & Co.

5. Carlson D.E., Wronski CR., Amorphous Silicon $o Cell, Appl. Phys.
Lett., 1976, 28, 671673.

6. Fu X., Xu L., Li J., Sun X., Peng H., Flexible solar cells based on carbon
nanomagrials, Carbon, 2018, 139, 1068073.

7.Zhang X., ¥berg V. A., D u ligltweight J o h ar
and ultraflexible infrared lightconverting quantum dot solar cells with high
powerper-weight output using a solutigorocessed bending durable silver
nanowirebased electrode, Royal Soc. Chem., 2018 354 364.

8.Cao B., Yang L., Jian&., Lin H., and Li X., Flexible quintuple cation
perovskite solar cells with high efficiency, Mater. Chem. A, 2019, 7, 4960
4970.

9. Zhang Z., Chen X., Chen P., Integrated polymer solar cell and
electrochemical supercapacitor in a flexible and stdlitder format, Adv. Mater.,
2014, 26, 466470.

10. Degradation of CDTE SC during operation: Maohg and experiment
Bolbas, O., Deyneko, N., Yeremenko,Shgvchenko, R., Yurchyk, Y. Eastern
European Journal of Enterpriseechnologies, 2019, 6(42 0 2 )46i 51t .

11.Deyneko N. et al. Development of a technique for restoring the efficiency
of film ITO/CdS/CdTE€u/Au SCs after degradatioB019.

12.Guanggen, Z. Jingquan, H. Xulin, L. Bing, W. Lili andLianghuan,
¢The effect of irradiation on the mechamiof charg@ transport of CdTe solar
c e 12018 IEEE 39th Photovoltaic Specialists Conference (PVS&jppa, FL,
2013, pp. 2802804, doi: 10.1109/PVSC.2013.6745054.

13



13.Solar F. First Solar sets world recordor CdTe solar cell
efficiency//201501-08]. http://investor, frstsolar. com/releases. cfra014.

14.Colegroe E., BanaiR, BlissettC.e t  Hidgh-efficigncy polycrystalline
CdS/CdTe solar cells on buféet commercial TC@ oat e d Jogrhabhcf s e .
Electronic Materials v ol . 4£2833283712012.

15. McCandlessl [ ., Thermochemical and kinetic aspect of cadmium
telluride solar cells rocessing, Proceeding Materials Research Society
Symposium. (2001) San Francisco (USAHP.6.1- H1.6.10.

16. SzeS.M., Physics of Semiconductor dees Wiley Interscience, New
York, NY, USA, 2nd edition, 1981.

17. CompaanrA. D. andKarpovV. @Thefabricationand physicsof high-
efficiencyCdTethin-film solar cell. AnnualTechnicalReport 2002.

14



vrs 502. 175 332.142.6 : 004.09

- ®® "0 O D DO O

>ST S5 9 9 5

O~ uw o O O0OT Y VWO 0
o

OS> o>

© C T TQ

Demchujcandi date of pAdaspadiad el Psoif &

the Depart m&htKierfe yBcsdlaoagdyi dat e of eco

X 5 OO0

o © 5

>S5 350

scieAMAsesci ate Professor doft atthee Dep a
Uni versity ¢ZhyZlhyyo myr, yUWlkrcainn e

ENVI RONMENTAL AND TECHNOSPHERE TH
Il N UKRAI NE

Much of the territory of Ukraine 1is
ndi ti on due t o supersaturation of
mpounds. t is -madet dwtaldy gvho wihn @ f e

I

vironment al safety. The | evel of e
tremely highnteehsohgggeaeeérc | oad.
Ukraine's economy i sr e haafr arcettsesrmiszceede be
efgyensive technol ogi es, the i1introd
rried out in the cheapest way withou
cilities. There are stil |l ondoucdadmmo no
vironmentally friendly producti on t
plication of -dawmionwcat amd, engsoonment
cluding or technologies of processin
Accumul atsitoen hoafs wae come one of the 1
vironment al pol l ution excess natur al
mponent s-yp2] ecVYil olgatca | bal ance is q
rder to restore ivir Sruhernta,ncweesr yt hatt a
me substances are mixed and neutral.
destructive power of wup to 10@,year
IB42 Therefore, the expagenenabfionhhe
sposal, di sposal and environmentall
cumul ation should become one of the
The main burden on the environment
terprises ciheani,caminimred adahdr gower [
rritories nucl ear power pl ants carr
orage of radi oactive waste. Limiti
creases t he |l evel of ri 91k i rocrcroe rtea
nsequences.

Accidents at industrial enterprises
gradati on. The situation is mainly ¢
sufficient training of humammfrebent
pl ementati on of technol ogi cal regul
derstood as its ability to produce
ergy, i nformational) in the appropr.i

15



O w S O
-~~~ 0 5

w00 —~—~—0 —~un o
HO_"CDSBCDSC“

30 ™Qao

QO n

OO0 SsS c"®OOoWw

C OO0 mT

® S5 5 O

S5 O C T

O O O C S5 0 K

ddapthbil ity of this object to re
el ated to the production of mater
[

» T o

~QQ S5 T

a
r
ility determined by their ability
htei osni.t u a
creasing the stability of objects
n [ na .l and technical activiti
a ity a specific object, and
dhlajsecat gr eat I nfl uence Loocna ttihoen, s twahb
ermines the | evel and | ikelihood of
: mu df ) Wemsy, il mmparstla dtesare meteor
area (dprreeccitpiotnatpiroenv,ai | i ng wi nds,
ratures of the hot and coldest mo
e soil, the deptbompogroundwaiesn
e stabil i tcyt ,oft hae fsunucdtyi confi ntgh eo b jad

30T "D nQ —
o
o
~—+

® 5 S5 O

he first stage, the stability an
Il n emergency situations, as wel
t ieddne mefnttsheose t he entire object
ng ar e anal yzed: t he reliabil
es; consequences of past accid
kely directk omav e rmwearg att h eo nt eorfr
explosions vessels, communicat.
he second stage of the study,

ence and prepare the f acitliivtiy ife
he basckeddl @ hfeorpliamcr easi ng t h
the volume and the cost of t

S
i r gqguantity, machines andsmecha
S
[

—0o =0

C
[
X
[

>

_'—Q-O

ng sources.
the factors considere
e devel opment of t h
j t of rel at eas pmaduwrca
ons of t surrounding area (fc
éal bodmna&tsi ve transport communic
particul ar I mportance 1S an obj ¢
tems producthe nf amainlaigteyne nAt atthet sam
forces I S studi ed and the state (
mmuni cati on center s, determine sour c
alyze the possibilitsms, inhercharegea
nctions, composition and the structt
ole. As environment al consequences
nsidered negative changes in $asdsca
curring in ecosystems.

S Q

WOQLSTO T ODTOI T
)

1€



- ® SO O Q9 = S

o — o X

T OO ®D®D® D
< d® T 59 S

O =S o<
O < ®»S D

O 9 0 D *+ODd T
S0 o T

> - D O

The environmental consequences of ac

t |l i mited to environment al pol l utio
ason. They are also i n to at Hearigmp st
er mobaric fields, hydrodynamic wave
Il sing from explosions, fires and ottt
d catastrophes.
With this kind impacts on the e@anviro
pressed i n vesrcyal®hacrhpanagred I|i aar gtehe e
bitat. They are associsausetdai wiitnlg tsh e
ements of territori al production <co
rmati onshadgetlrantdseapes and ecosyst
Il n practical ter ms, It 1 s 1 mportant
vironment al consequences of accident
sk must be addressed bmndeddhes nathemead
sure the environment al safety of t h
Il mi nate the consequence-sa opfrozediuden
termining it quantitative <character
£e® and possible damages. Three main
ocesses:

analysis of statistical data on adyv

t heoretical anal ysi ssanagff f ¢ hite melratit

processes r(osaccehnari o app
expert approach.

With statistical data on adverse e
obability of their occurrence and po
thod is suitable for frequent and si
The environmemdsaleonfadmamquedents and
ry varied. First of all, they are me
vironment under the influence of eme
maging factors. E n vaicrcoi ndneennttsa la npdo | clautt
|l e i s complex and, depending on the
ctors, may i ncl ude physical, c hemi
mponent s.

Physical component (phystebhrpoteéut

poliliuntgarnetdsi ent s and physical fields
ectromagnetic,nthefmal dssoChwamri iodaud 3 a
pes of simple substances and chemic
iteon ecosystems and natur alin |tamtdalc,a p®«
emically hazardous materials acciden
wel | as common nutrients, I n certas
vironmental Tdhemmpamdmntgigat hogeni ¢ mi c
An analysis of -ntaldee matcurdelntan & hmaws

t hat occurs during them environment i

17



i ngredients and physical fialdo, n@auan
bi ogeocenoses. These <circumstances ar
changes in environment al conditions a
technogenic i mpacts.
Used information sources

1. Bol sN\hakaonvd EMG.O h:e gTge.xMbookogd94 DHO1O

2 . Bul avin L. A. Vygorni meakgl Ang Vo
physical systems. cDaot gegbp2z@aidyp. Ed. Hou

3. Geoecol ogy: textbook for hi gher
gel ogical profile, 2nd edition, stereo

Vorobyov A. E.;, 80l shatdy BRYAeBK at.d\Nr.i nTbaut |
Pblishing hous28®fp USGU, 2014.

4 . DenV slowd wstri.al IcRE B tRogpoiy oMMa r t
Publishing7R®u e, 2007.

5. S e meé/nlorvdau sit r i ML: eEkdo.l ogeyadér my2 0 0 9 .
5218.

18



ubDC

Fidchunov Alexey,'Borisenko OleksandrzMiroshnichenko Denis,Doctor of
Technical Sciences, Biessor3Kravchenko Serhiy
ISt ate Enterprise c¢cUkrainian St
Coal Chemi stry IKimkiv,Ukramt e ( UKHI N) &
National Techni cal Uni ver sKharkiv, ¢c Khar k
Ukraine
3State Institute for Designingnterprisesof Coke Oven ahby-Product Plants,
Kharkiv, Ukraine

MOVEMENT OF COKE IN THE DRY COKE QUENCHING PLANT
DURING ITS UNLOADING

The article presents experimental data on the nature of coke movement in the
DRY COKE QUENCHING PLANT (DCQPgthamber during its unloading. It is
shown that when the coke is unloaded, zones of accelerated coke descent and
stagnant zones appear. The numbkrzanes of accelerated descent of the
quenched coke increases in proportion to the number of structural reinforcing
beams. The dimensions of these zones are the larger, the smaller the surface of
the blow head. A larger number of zones of accelerated nlsseate a condition
for a more uniform descent of coke throughout the entire volume d@@P
chamber. Also, the manifestation of the action of zones of accelerated descent
begins the earlier, the smaller the surface of the blow head. This required a
constructive way to achieve the uniformity of the descent of coke to improve the
technological characteristics of the work of DE€QP.

Zones of accelerated coke descent and stagnant zones appear when the coke
is unloaded. The dimensions of these zonesharéarger, the smaller the surface
of the blow headThe question of the nature of the movement of coke inside the
DCQPchamber in the domestic coke chemical science is rather poorly covered.
Only some works [13] deal with the issue of coke movement dsikk material
in the volume of th&®CQPchamber.

The fact that this area dlie process of dry coke quenching has not been
studied indicates the relevance of this issue and is explained by the impossibility
of conducting research on a directly operatmdustrial DCQP.

Such studies can be performed using either mathematical or laboratory
modeling.

The study of the patterns of coke movement in the volume of the fire
extinguishing chamber included:

- determination of the coke surface profile during uniogdemptying)
through the unloading device;

- determination of the position of the zones of accelerated coke descent and,
accordingly, stagnant zones during the movement of coke ID@@P with
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different design of the coolant supply to the blower haatk or two beam design,
as well as various forms of tfiECQPblower heads.

- determination of ratios in the speeds of coke movement inside Gl
chamber regarding zones of accelerated desceistagnant zones of coke.

The research methodology [4, 5] was carried out according to the following
scheme: model coke was loaded into a model coke car, simulating the stacking of
coke when unloading it from the coking chamber. Then the coke from tiee cok
car was loaded through the loading funnel intoRiE)Pmodel until the level of
the forechamber was filled with coke. Then, through the unloader, it was unloaded
in equal portions (approximately 9% of the volume) from@OP, after which
the analysi®f these coke surface profiles was carried out after each emptying of
the DCQP. Fixed breaks in the surface of the unloaded coke were considered to
be either zones of accelerated descent of coke (pit) or stagnant zones (mountain).

In a singlebeam DCQP, th surface profile was set for the points:

- above the blast beam along the plane dividing the side sectors in half (solid
line);

- along a perpendicular plane dividing in half the sectors simulating the coke
and boiler sides (dashed line).

In a twobeam D@P, surface profiles were recorded in planes dividing the
sectors in half. Also, the movement of coke was simulated when loading to the
center of the car (in order to reduce coke segregation in the car), loading coke
using a divider in the loading area aadoading device of a confusdiffuser
type, as well as blow heads of 5 and 2 levels and "flat" (slegtd) blow head.

The numerical terms of the change in the rate of coke descent in the fire
extinguishing chamber of tH2CQPdepending on the desigr the blower head
and the difference in the supply of refrigerant is presented.

Analyzing the obtained valuedg the maximum change in the speed of coke
movement, it can be argued that the constructive creation of resistance to the
movement of coke irhe form of a twebeam structure for supplying coolant to
the blower head creates conditions for a more uniform descent of the coke loaded
into the quenching chamber of tBE€QP, on average reducing the rate of descent
of coke by 83.4=4.6%. The study prests a more detailed analysis of the
revealed influence of the design of various units ofai€®)Pon the nature of the
movement of coke in the quenching chamber o€ Pduring its unloading.

Comparison of the surface profiles of the considdd€)P indicates an
earlier and noticeable manifestation of zones of accelerated coke descent with a
singlelevel blow head, the reason for which is its smaller esestional area
than that of a fivdevel blow head.

The use of a twdveamDCQP with a singlelevel and fivelevel blow head
Is characterized by uniform coke descent in all sectors almost to the level of the
blow head. Evidence of this is the parallelism of the coke surface profiles almost
to the level of the blow head during its batch unloading. With alieemDCQPR,

2C



the acceleration of coke removal is observed in all four sectors and begins to
visually manifest itself at the level of the blow head.

The movement of coke to the level of the blasad is characterized by the
constancy of the rate of unloading of coke over the cross section of the quenching
chamber, which creates optimal conditions for uniform distribution of the coolant
in the array of quenched coke. Estimation of the numbersa®dof zones of
accelerated coke descent shows that a sioggenDCQPis characterized by the
presence of two zones of accelerated descent located in the sectors of the boiler
and coke sides.

A larger number of zones of accelerated descent creates aiaoifior a
more uniform descent of coke throughout the entire volume ofDG&P
chamber.

The manifestation of the action of zones of accelerated descent begins the
earlier, the smaller the surface of the blow head.

The transition from a singleeam design of thBCQPto a twebeam one
postpones the moment of the beginning of the formation of an accelerated descent
zone, reduces its size and creates conditions for the same behavior of coke in all
sectors of the quentig chamber.

Due to the fact that a singlevel blower head is 40 mm (1 min a re&lQP
lower than a twdevel one and 80 mm lower than a flexel one, we consider
it preferable to use it in a twlleamDCQP, since it ensures not only uniform
washingof coke by the coolant, but also the time of contact of coke with the
coolant on the coke and boiler sides increases at the same productivity of the
DCQP.
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BIOTIC CONSEQUENCES OF TECHNOGENIC ENVIRONMENTAL
POLLUTION AS A GLOBAL ECO -PROBLEM

The rapidspeedof urbanization anehdustrialization has led to the release
into the environment of a large number of artificial origpollutants
uncharacteristic of nature. The ability of the biosphere tectedinse is not fully
realized due to the constant anthropogenic pressureeoantfironment and its
components. Mamade contaminants accumulate in the abiotic environiinent
soil, water and air, are absorbed by plant organisms and transmitted through the
trophic chains of the food pyramid. The consequences of poisoning bynada
pollutants are the emergence of various diseases, reduced viability and viability
of populations, as well as the extinction of species.

Acceleration of the rate of biological diversigductionis the result of a
number of destructive mamade pocesse$ waterand soilpollution, depletion
of natural resources, displacement of animals from their natural habitatheng

Among the global environmental problems of today, the danger of acid rain,
pollution by heavy metals and petroleumogiucts occupies a prominent place.
The main sources of such substances are the oil refining industry and motor
transport. Fuel combustion generates a number of chemicals dangerous to human
and animal life, including heavy metals, aliphatic and aromatedoarbons, acid
oxides and other xenobioticg,[J.

Nitrogen and sulfuoxides which enter the environment in large quantities,
combined with atmospheric moisture, form weakly acidic solutions of
precipitation with an acidity of less than 5When enteringivers, lakesacid
precipitation causes a change in the homeostasis of the aquatic ecosystem, which
Is manifested in the disappearance of aquatic inhabitants and the destruction of
trophic chaing[4]. Acid rain causes the development and clicapon of the
respiratory and cardiovascular systetiseasesPlants respond to acid rain by the
appearance of necrotic lesions of the spotted type of assimilation organs.
Acidification of the soil leads to the transition of heamgtalsfrom insoluble to
mobile form, which intensifies the receipt of ionic forms of heavy metals in plants.
Thus, acid rain is an environmental problem that causes another préblem
pollution of biotaby heavy metals. In turn, heavy metals in living organisms cause
oxidative stress caused by the generation of free radicals in cells. The destruction
of living systemscells by free radicals is the cause of premature aging and death
of organisms. Plant organisms have some mechanisms of protection against the
toxic effeds of free radicals, in particular, the ability to bind metals in insoluble
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complexes with the help of proteingphytochelatins. In addition, plant cells have
special organelles vacuoles, lysosomes, which isolate heavy metals from other
important compaments of the cell nuclei, plastids, mitochondria. There are also
transport obstacles for metals when moving inside the plant organism, but it
depends on the individual genetic characteristics of the plant. On this basis, plants
aredivided intoaccumul#ors, eliminators and indicators. The former are able to
actively accumulate mamade contaminants in tissues without visible damage,
while acting as a powerful phytomeliorant of the environment. Eliminator plants
are able to selectively absorb metals anel the most protected from the toxic
effects of contaminants. Phytoindicators reflect the real content of specific
pollutants in the environment, accumulating them in their tissues. These plant
systems are used in ecological monitoring studies of thezdzhand mamade
areasenvironment.

The diagnostic sign of damage to plants by heavy metals is the appearance
of marginal necrotic lesions of leaf blades, inhibition of photoynthetic processes,
inhibition of metabolism, the predominance of catabreactions over anabolic.

Petroleum products entering the environment are aromatic hydrocarbons
and saturated or unsaturated hydrocarbons. Aromatic hydrocarbons pose the
greatest danger to living systems, as they cause the development of Péarte
organisms have a natural ability to clean the environment from pollution of
various origins, including petroleum producthere are kown plants that are
actively used in the practice of phytoremediation ofpalluted environment.
Animals and bmans are extremely sensitive to all the effects of-made
pollution due to their low natural adaptive potential, as only plants have a natural
ability to protect themselves from contaminants.

Along with chemical pollution, technogesie has led to another type of
pollution i physical, which to some extent poses the same danger as chemical.
Physical pollution is a variety of electromagnetic radiation of varying strength and
frequency, as well as noise and vibration. The greatest lootbm to this type of
mantmade pollution is made by the transport of urban areas, the noise intensity of
which significantly exceeds the maximum allowable level. Noise pollution affects
all without exception the system of animal and human bodies, disthpts
functioning of the nervous, cardiovascular, respiratory, endocrine systpms |
birds and reptiles, mamade noise causes behavioral changes and disorientation
In space, changes habitats, and reduces the range of species that migrate in search
of aquieter and safer habitat.

Electromagnetic pollution, represented by radiation, is the most dangerous
type of physical impact on living organisms, which is expressed in the
strengthening of mutational processes in cells that lead to birth slafettancer.

The source of such physical impact are mobile power plants, telecommunications
facilities, household appliances based on electric power, and so on.

By mechanical pollution we mean a variety of waste of imadle origin,
which is remeed from use as unusable. The current task of environmentalists is
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to develop effective methods of solid and liquid waste disposal in order to reduce
the burden on the environment and optimize production processes.

Another aspect of mamade impat is biological pollution, which has two
forms i species invasion and biological weapons. Species invasion is the
accelerated rate of certain speaeselopmenin an area previously uninhabited
by these species, which leads to the displacement of muligeorganisms and
disruption of trophic and energy metabolism of the ecosystem. This phenomenon
Is observed in the purposeful introduction of certain species by humans in order
to cultivate them for different economic ahduseholdeeds. Another reasoarf
this phenomenon is the involuntary introduction of invasive species to new
territories by accidentally getting these species together with human things or
tools. An example of a dominant invasive species is Sosnowski's hogweed, which
has been the subjeaf long discussions among environmental scientists. Fighting
invasive species is very difficult and requires considerable human and time
resource$s].

As for biological weapons, they include the development of viruses and
bacteria that are deadlto humans, threatening the destruction of human
populations or even the death of humanity.
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INFLUENCE OF RECREATIONAL LOAD ON LIVE
GROUND COVER

The live ground cover (hereinafter referred to as LGC) is a sensitive indicator
of the processes taking place in the forest phytocenosis, characterizing both its
stable and dynamic state. Being a potentially stable component of phytocenosis,
it is charactdzed by conditioned and regular dynamism and variability under the
influence of external and internal environmental facfbyr].

The purpose of the paper is to study the variability of species diversity and
the abundance of components of the live gdocover of forest ecosystems in the
suburbs of Minsk of different recreational loads.

The object of the study was the pine forests of the Minsk and Sosny
Forestries. The following associations were identified among them: lingonberry
and heather, heatherdalingonberry, bracken and mossy, blueberry and bracken,
bracken and blueberry, and hazel and sorrel. Geobotanical research was carried
out following the guidelines for the study of foresttyfigs4d]. Ten tri al
1 min size were laid out in d@he associations. Contours were distinguished using
poles and chalk marks on tree trunks. At each, the entire species LGC composition
was recorded and its abundance was assessed using a score (from 1 to 6),
characterizing the role of the species in thetpbgnosis.

When comparing the lingonberry and heather pine forest, it has been found
thatCalluna vulgaris(L.) Hill ., the main indicator of the LGC, dominates both in
the Sosny and in the Minsk Forestrid&ccinium vitisidaea L. is the ce
dominant in te LGC. As well as Sosny Forestry is also the leader in its
abundance. In théngonberry and heather pine forest of the Sosny Forestry,
Achillea millefoliumL., Campanula rotundifold.., Carex remotd.., Chimaphila
umbellate(L.) W. P. C. Barton.Dechampsia caespiotoga.) P.Beauv.Genista
tinctoria L., Geranium sylvatiumL., Hicracium umbellatumL., Koeleria
glauca (Spreng.) DC., Lycopodium complanatumL., Polygonatum
odoratum(Miller) Druce, Pteridium aquilinum(L.) Kuhn, Rubus saxatilid..,
Solidago virgaured.., Viola caninalL. andCentaurea jaced. have been found
that are not observed in the Minsk Forestry.

In the heather and lingonberry pine forest, the ratio of the dominant and co
dominant is as followsthe Vaccinium vitisidaea L. possesses 5/4 scores
(hereinafter, the numerator is the Sosny Forestry, the denominator is the Minsk
Forestry), and th€alluna vulgaris(L.) Hill co-dominant possesses 3/4 scores.
The following speciesChimaphila unbellatglL.) W. Barton, Dianthus arenarium
L., Hieracium muroruni., Hypericium perforatunk.., Koeleria glaucaL.) Pers.
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and Linaria vulgaris (L.) Mill. have been found in the LGC of the Minsk and
Sosny Forestries. At the same time, the appearance of aliensspesidbeen
recorded in the Minsk Forestrgettonica officiualid., Geranium sanguinurh.,
Knautia arvensigL.) Coult.andDicranum scopariuniedw.

Mosses dominate in the live ground cover of the bracken and mossy pine
forest. Pleurozium Schreber{(Willd. ex Brid.) Mitt. possesses 7/6 scores,
Dicranum scopariunHedw.i 5/4 scores. Theodominant of this type of forest
Is Pteridium aquilinum(L.) Kuhn. The abundance of species in both cases is 4
scores. The following species have been found in the structure of the live ground
cover in the Sosny Forestrnthoxinum officinald.., Carex ericetorunPoll.,
Chimaphila umbellata(L.) W. Barton Convallaria majalis L., Goodyera
repens(L.) R. Br.,Koeleria glauca(Spreng.) DC.Lycopodium complanatuin
andSolidago virgaured.., which are not present in the Minsk Forestry. It should
also be noted that the Minsk Forestry included the speciesvératnot typical
for this type of forestAntennaria dioica(L.) Gaertn.,Achillea milletoliumL.,
Melampyrum pratensk.andPolytrichum junipericunHedw.

When comparing the floristic diversity of the live ground cover in the
bracken and blueberry pinerést, it has been found that the Sosny Forestry, as in
previous cases, dominates in the abundan&&o€inium myrtillud.. (6 scores)
andPteridium aquilinum(L.) Kuhn (5 scores), while the abundance of the LGC
dominant is 4 scores the Minsk Forestry, and thelaminant is 3cores. In the
live ground cover of the Sosny Forestry, plant spededennaria dioica(L.)
Gaertn.,Carex ericetoruniPoll., Fragaria vescd.., Galium malugd.., Hieracium
pilosella L., Nardus strictalL., Polentilla erecta(L.) Raeuschand Dicranum
scopariumHedw. have been found that do not grow in the Minsk Forestry.
However, in the Minsk Forestry live ground cover, a species hasrbperted
that is not typical for this type of fores€nautia arvensigL.) Coult.

In the blueberry and bracken pine forest, the abundancetesfdium
aquilinum (L.) Kuhn, equals 5/3 scores, while the amount of Yeecinium
myrtillus L. co-dominant is te same. The following species have been found in
the liveground cover of the studied forest are@shillea millefoliumL., Agrostis
vulgaris With., AjugarepensL., Betonicaofficinalis L., Carex ericetorunioll.,
Galeobdolon luteum Huds, Genista tinctoria L., Geranium sylvaticum L.,
Ramischiasecunda(L.) Garcke Jasionemontanal., LysimachiavulgavisL.,
Melampyrum silvaticunL., Trifolium alpestreL., Veronica chamaedrys.,
Veronicaofficinalis L. andViccia craccal. At the same time, in the LGC of the
Minsk Forestry, the following were founfidielampyrumpretensel., Trientalis
europaeal., Stellaria holosteal., Driopteris spinulosa(Vill.) H.P. Fuchs
Peucedanumoreoselium (L.) Moench Eqgeusetumhiemale L., Aspamlgus
officinalis L. and Euphorbiacyparassiad.., which have not been found in the
Sosny Forestry.

In the hazel and sorrel pine forest of the Minsk and Sosny Forestries, the
dominant Oxalis has been found in the live ground cover in equal amounts.
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In geneal, it should be noted that the maximum difference in the number of
species is observed for the heather and lingonberry pine fo%P1, and the
minimum for the bracken and mossy pine foie32/31.

Comparative characteristics of the LGC by botanical groups has
demonstrated that the absolute dominant species in the Minsk and Sosny
Forestries is forbs.

The number of species in the lingonberry and heather pine forest was 22/12,
l.e. the number of spedein the stugtd forest areas differed by &B%6
(hereinafter, the number of species in the corresponding type of forest in the Sosny
Forestry was taken as 100%). Sedges are rare in this type of forest. The number
of cereals in the lingonberry and heatherepforest is 4/3. Their number differs
by 25%. The number of club mosses and ferns is sporadical; the ferns are found
only in the Sosny Forestry.

The number of species of heather and lingonberry pinetfarees29/27, i.e.
differed by §9%. The number of club mosses, sedges and ferns in the live ground
cover is sporadical. The number of mosses in the heather and lingonberry pine
forest in Minsk forestry is 33% higher. Horsetails have not been observed.

The number of species in the braokand mossy pine forest is 21/2he
number of herb species i$8% higher in the Minsk Forestry. The live ground
cover sedges, horsetails, club mosses, and ferns have been sporadically found.
The number of maes in the Minsk Forestry is 3% more.

The bracken and blueberry pine forest is not characterized by such an
extensive species diversity. Sedges, ferns, and club mosses have occurred
sporadically. The number of mosses in 8wsny Forestry is 33% higher, and
thenumber of herb speciesii26,6%.

In the blueberry and bracken pine forest, the number of sedge and club moss
species in the live ground cover is singular. The amount of lsenees 4/3, i.e.
differed by 333%. The number of fern species in the Minsk Forestry is 50% less,
and the numbesf mosses is 68% less.

In the hazel and sorrel pine forest, the number of forb speeie85/30, i.e.
differed by 142%. The number of ferns, mosses and grasses is the same. Sedges
and club mosses have been noted sporadically.

When comparing the numbef plant species regarding the soil nutrient
status in the Sosny and Minsk Forestries, it has been fhahthe Sosny Forestry
has 106% more megatrophic plants and,2% more oligomesotrophicauts; the
Minsk Forestry has 26% more megatrophic plantand 405% more
oligomesotrophic plants.

When analyzing the ratio of plant species regarding the average moisture, it
has been found that in the Minsk Forestry, the maximum numbemgobphytes
Is 621% and the minimumumber of xeromesophytes is,9% canpared to the
Sosny Forestry. In the Minsk forestry, the number of xerophyté live ground
cover is 321% higher.
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In the LGC structure of the pine forests of the Sosny Forestry, the amount of
hygroromesophytes is higher by,2%, as well as mesophyé by 126%. The
number of mesoxerophytes in both foresgtris the same and amounts @%. In
the Sosny Forestry, groups olfigomesophytes in the amounf0% have been
found, as well agroups of psychomesophyte8,1%, which have not been found
in the Minsk Forestry.

Thus, according to the results of the study, it can be noted that the greater
floristic diversity of plants of the pine forests of the Sosny Forestry is explained
by the fact that citizens visit the forests less often, which makes stopegor
natural phytocenoses to develop. The Minsk Forestry shows the opposite pattern:
firstly, the low value of the projective cover, which is associated with constant
trampling, and secondly, the presence of a large number of alien plants, which is
associated with human household activities.
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CONCIDERING OF EMISSION OF HEAT ENERGY DURING
CRITERIA -BASED ASSESSMENT OFECOLOGICAL SAFETY LEVEL
OF EXPLOITATION PROCESS OF RECIPROCATING ICE OF FIRE
AND RESCUE VEHICLES

In order toassess$he values of indicators of tlezologicalsafety (ES) level
of the process ddccidenifree exploitationof power plants (PP) with recipra:
ting internal combustion enginesIEE), in particular units of fire and rescue
egupment, it is advisable to use the matheméaaqgoaratus of the complex fuel
ecologicalcriterion Kse of Prof. Igor Parsadanov, desbed in the monograph [1]
and improved in the monograph [2].

Also no less important is the fact tHRHCE is the most common type of &ie
engines and, accordingly, a powerful source of thermal pollution of enveotal
componentsi the atmosphere, hyosphere and lithosphere, as well as the
biosphere in general and man in particular as superstructures over the listed com
ponentq2].

The mathematical apparatus of Kecriterion is described in [1,2]. To sa
the problem of accounting for thermaleggy emissions in the study, it is pro
posed to supplement the formula for determining the total reduced mass hourly
emi ssi on o A KGR withitheacontpenentd (QG(@) (see formula

(1)

il(g az;k)i A(PM)GE(PM)+"A(NOX)GE(NOX)+ -

+A(C H_)@B(C H,_)+ ACO)dB(CO)+ A(Q)dB(Q)

whereAse = 38,41 ponderabitity ofmotor fuel consumptiorgy(PM) = 2001
porderabitity of particulate matter (PM) emission in exhaust gas (EG) ;flow
d(NOy) = 41,17 ponderabitity ofnitrogen oxides emission in EG flow(C,Hm)
= 3,161 porderabitity ofunburned hydrocarbons emission in EG fil@{CO) =
1,07 porderabitity ofcarbon monoxide emission in EG flotd, = 42,7MJ/kg 1
calorific value of motodieselfuel; (i = 1,07 coefficient that takes into account
the type of territory on which thexplottation of PP with RICEs carried outf =
1,07 coeficient that takes into account the conditions of dispersi&Goh the
atmospheré¢l,?2].
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The ponderabilityof the thermal pollution of thenvironment components
as theES factor of such aexploitationprocess in this study is proposed to be
assessely formula (2).

A(Q) = Asuel Ake = Asuel AERicE/ Ew, (2)

whereAsel = 38,41 ponderabitityof fuel componenbdf the K criterion
ke T enegy coefficient Ericel total amount of energy generatedRME in the
world erergy balanceMJ; Ew1 total amount of energy generated by
anthropogeni®Pin the global energy balancklJ.

In this study, the values of the coeffictde = 0.75 were used, then thelwa
of the dimensionless coefficieA{Q) = 28.8

The value of the mass hourly emission of motor f8gl as an indicator
(equivalent)of the thermal pollution of environmeimt this study is proposed to
be determined by the formula (3)

G(Q) =Guea A 1(dd, kg/h. 3)
wherede i effective efficiency coefficient of RICE

The variants of thealculationstudy in this case are as follows.

Variant AT c¢cReference 1 without taking into account themissionof
thermal energy.

Variant Bi ¢Pessimistie i with taking into account themissionof themal
energy, and taking into account the fact that alletmiétedthermal energy in the
RICE combustion chamber will eventually turn into thermal energy, and the share
of RICE in the structure of mechanical and electrical energy sources will reach
100% (ke = 1.0).

Variant Ci cActualke 1 with taking into account themissionof thermal
energy ake = 0.75.

The results of the study on accounting for émeissionof thermal energy
during theexploitation procesef thePPwith RICE are shown inif. 1.

Graphs of the dependence of the valuesoKthe r i t er i on kKend t h
on the value of the coefficiekt in Fig. 2,b and are described by the method of
least squares by formulas (4) and &€ 1,0).

K, =1931Q0° ! - 5168Q0° &k +

+5143A07 ¢k? - 2,433A0% ¢k, +6,2500°
dK , =3,05140% &’ - 82030007 ¢k +
+8,201A0% ¢k? - 3893A10° ¢k_ + 301500

Q¢

(4)

%. (5)
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Fig. 1. Distribution of the values of theKt criterion (a), the average operational
values of theKse criterion and the effect UKr (b) according
to the regimes of the ESC testing cycle for a 2Ch10.5/12 diesel engine
at ke = 0.75 for all the studied variants

Thus, the study describes the developed method for determining the value of
the fuel equivalent of themissionof thermal energy into the components of the
environment during thexploitation processf units of fire and rescue equaient
with a RICE. Theresuts of taking into account suodmissionin a complex
criteriazbased assessment of ta8level of the exploitatiorprocess are obtained
and analyzed.
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Fig. 2. Distribution of the values of G(Q) on the field of exploitation regimes of the
2Ch10.5/12 autotractor diesel engine &g = 0.75 (a) and graphs
of the dependence of the values of thgec r i t er i on akKped t he ef f e
on the value of the coefficienke (b)
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ANALYSIS AND DATA PROCESSING OF WATER STABILITY
SYSTEMS IN UNCERTAIN OR UNPREDICTABLE CONDITION

Introduction . Existing systems to ensure the stability of the water of the
reversiblesystem provides mainly manual control of technological parameters of
processes. There is not a sufficient (for prompt assessment of the situation)
number of control points and parameters so that the staff does not have a real
situation and is not able tespond quickly. The equipment used is obsolete and
does not provide the required control accuracy, which leads to the consequences
mentioned above. To eliminate this, the following technical solutions are
proposed for the automation of the technologicalcpss of stabilization of
cooling water:

-Develop a unit for automated control of circulating water status and
determination of the level of water stability.

-The project of automation of the water stabilization system should be
performed on the basis tife automated unit.

-aontrol of circulating water condit.]

- Switch to centralized control of the entire technological process of cooling
water stabilization using 3 levels of automation (controllers, operational and
adminstrative levels).

Automation of the process of controlling the stability of water systems will
solve the following problems:

-improve the working conditions of operational staff;

-implementation of the control system will allow to transfer the jobs of
operabrs to the central control panel;

-increase the efficiency and accuracy of process control;

-improve the quality of water stabilization;

-increase the service life of power equipment;

-increase labor productivity and technological discipline of staff.

Analysis of the existing control scheme of the water stabilization process

There are many definitions of stability indices [5]. This polyvariance is primarily
due to the multicomponent carbonate water system (CARS), the author's
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imagination, as well as the fummal purpose of the index, which describes either
the equilibrium of scale formation or corrosion activity. In addition, it is important
to present the index through water quality parameters that are convenient for
measurement.
Among the most common stéity indices are the following:

Langelier index;

‘ndex of the driving force of crystallization (IDFC);

Snoynkalenkins index;

Riesner index.
Designing the structure of an automated measurment complex
According to our plan, the core of tlegrculating water stability control
system, which generates a control signal for the reagent dosing system to
influence the state of water stability, should be an hardware complex for
determining the stability of the water system.

To implement aystem of automatic control of the stability of water systems

according to the structure scheme, shown in Fig. 1, we need the following
technical means of automation

Fig.1. Structure scheme of the measurment complexvhere 1i block of measuring
electroas, 2i reference electrode,j3H sensor, 4 Eh sensor, b pCa sensor, 6temperature
sensor, @ mechanical stirrer, 8 thermostatic systems,i9pump, 10i photoelectric sensor,
117 electrical conductivity sensor, 12CO2 sensor, 13 block ofsecondary convertefigti
multifunction ADC, 15/ PC

|l n the measuring cell of the analyze
IS necessary to provide control:
- temperature of the studied water;
- concentration of calcium ions;
- concentration of dissolvedO;;
- pH value of water;
- specific electrical conductivity;
- light transmission of water.
When determining the level of water stability, it is necessary to dose alkali
or acid solutions into the measuring cell, or to provide a system pf&upply.

34



In addition, when determining the effectiveness of stabilizers water hardness, it is
necessary to ensure a controlled supply of these stabilizers.

Control of the stability of the water system is done according to the
maximum value of the calculated stabilitglex and according to the transparency
of the water system.

In addition, the DIA includes:

1) block of secondary converters, designed to coordinate and generate
electrical signals and ensure the possibility of its further processing. Represents a
set of hgh-resistance repeaters that provide an accuracy of measuring electrical
potential N 1mV;

2) conductometric transducer with a conductivity measurement range
of99x10°Cm / c¢m & Cm/T@® with a relative measurement error of
0.5%;

3) photocolorimetric transducer for measuring light transmission or

optical density in the spectral range
transmission 5 6 100%, and for optical
of Iight traasdiepiboalN def%,ty N 0.01

4) multi-channel repeater of electric potentials (MREP), which is an-eight
channel measuring device; each MREP channel is aifmgadance repeater
assembled on the basis of an operational amplifier with an input resistance of
about 1 GOhm; the absolute error of voltage transmission MREP is; MREP has a
temperature measurement channel, as well as output sockets for connecting
secondary measuring instruments [3];

5) data control, processing and registration unit; designeatégrammable
measurements, data conversion into digital form, statistical processing and data
registration; consists of a multifunction ADC and PC.

Software implementation

Using modern software development tools and system methods of
communication betweethe device and the computer, developed a software
package for processing, systematization and classification of data obtained from
the automated hardware complex of circulating water analysis.

The designed software allows:

1) perform periodic data samplinijom SDI modules ADEL6/32 (or
compatible) with a specified frequency, from selected channels in a specified
seqguence, with a specified number of samples, the total number from O to 16.

2) perform arithmetic operations in the process of measuring over the
obtained values accordance with the specified program.

3) store the obtained valuegsa usetspecified data file, the format of which
Is also set by the user.

4) display trends of parameter changes on diagrams, the display range of
which can be clinged by the user.
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5) control external devices connected to the communication port of the PC
in accordance with the specified program with a total of up to 8 discrete controlled
devices.

6) perform automatic management of result files.

As mentioned in paggaph, each iteration of the cycle is started at a given
time. During one iteration, the program performs:

1) polling channels in a given order, with the calculation of the
correspondingxpressions of the primary correction

2) calculates the expressiorfdize port programmer generates a signal at the
output of the LPT port in accordance with the calculated values

3) if the program is in write mode, then appends to the working file the
current calculated values.

4) displaysthe results in the summary talded on the charts of recorders.

Conclusion

The structurafunctional scheme for the automated complex of control of
parameters of circulating waters in water supply system is offered. The presented
results can be used as independent measuring systehiseaintegrated into
existing measuring complexes into the water infrastructure. Developed software
based shows the improvement of the parameters of processing large amounts of
data without loss of accuracy and with the ability to work in real time. Acogrd
to simulation resultshie speedup increases with the rising value. Siiséemcan
be embedded into other systems and applied for processing large amounts of data
at high speed and accuracy.
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ENVIRONMENT FRIENDLY AND EFFICIENT BIO BRIQUETTES A
WAY FORWARD TO SUSTAINABLE ENVIRONMENT

The paucity of clean and economical fuel for domestic cooking and other
industrial activities is one of the key difficultie®nfronting most parts of the
world today, particularly in developing countries. The majority of residents in
these countries cannot afford to cook with kerosene, liquefied or natural gas, or
electricity. As a result of the circumstance, trees are beilhgdfand natural
resources are being destroyed indiscriminately for use as fuel wood or charcoal.
Renewable energies (cow dung, wood, coal, charcoal, and forest wood) are
utilized by roughly 2.8 billion people around the world for cooking and heating.
Fosgl fuels, which emit greenhouse gases into the environment when burned, are
currently the most important source of ener@ypomass can be turned into
products that effectively replace coal, such as biogas and synthetic gas instead of
natural gas, and ligdibio-fuels, such as biodiesel, can be produced and Bio
ethanol , rather than diesel and gasoline (petrol), and solids such as pellets and
briquettes, rather than coal, have the capacity to enhance impact as a renewable
energy sourceThese environmentaldaantages are in addition to the fact that
biomass is renewable, making it a climé&iendly briquette component. As
comparison to the raw feedstock, Torre faction of biomass has been proven to
reduce particle emissions from burning by 4®figuetting isa costeffective
densification technique that generates a consistent fuel, boosts energy density, and
minimizes biomass residual transport and handling c&asple in northern
Pakistan have always used firewood as a source of residential heating and
codking. Because they lacked alternate fuel sources, they collected woods for free
from the nearest forest and felled trees for daily energy need® peércent of
Pakistani families rely on fuel wood as their primary source of en&igyass
briquettes, as low-cost energy source, have a significant effect on lower areas
due to their easy availability, low cost, and leegn sustainability. It is made
from readily available loose biomass wastes from agriculture and forestry. The
aim of this study is to pduce environmental friendly and efficient thaquettes
by using feedstock and clay material that helps us to meet the goal 7 of sustainable
development affordable and clean energy.

Key Words: Bio-Briquettes, Biemass, Renewable energy, Sustainable
powergeneration, Pakistan, Northern areas.
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PREDICTION OF THE HEATS OF COMBUSTION OF PLANT
RAW MATERIALS BASED ON THE ELEMENTAL ANALYSIS DATA

The heat of combustion of fuel is determined as the amount of thermal energy
released upon the combustion of a certain amount of this fuel [1, 2]. Heat of
combustion is anmportant property of plants, which can reflect the ability to
absorb solar radiation during photosynthesis. The heat of combustion of
coniferous wood is higher than that of deciduous wood, and different components
of wood, such as stump, trunk, top, bddliage, and branches also have different
heats of combustion.

The heat of combustion of plant raw materials is related to their etalnen
composition, in particulato carbon, hydrogen, and oxygen contents. Different
types of plant raw materials are cheterized by different elemental
compositions; therefore, they have different heats of combustion [3].

The heat of combustion of plant raw materials also depends on theicahemi
composition, in particular,on the concentrations of cellulose, lignin,
hemcellulose, and resinous substances in them.

Within the framework of this study, we analyzed the relationships of the
proximate W', A9, andv®®) and elemental (&', H¥ N9 Sl and ) analysis
data and C/H, C/N, C/S, ar@O atomicratios ofvarious types of plant raw
materials with their gross calorific value@s{a").

For the analysis, we used a unique database [4], which contan®ation
on the composition angroperties of plant raw materials, which can be used for
the prodetion of biogas, char@, and torrefiecdbiomass [5]. A total of 362
samples were studied, including the following: untreated wood, which included
fresh wood and waste from parks and sawmills; the samples of hard (deciduous)
and soft (coniferous) wood spes were presented; treated wiboomposted
wood, saw cut wood, preservatitreated wood, and chipboarstyaw residues
of cereals such as wheat, barley, rice, corn, rapeseed, rye, sorghum, sunflower,
oats, beans and other unspecified cropssgauasgvegetatioinvarious (undefined)
grass mixtures and hemp, jute, kenaf, fruits, vegetables, and flowers; husks, shells,
and kernel$hard parts of various nuts (walnuts, almonds, hazelnuts, cocoa, etc.)
and olive industry wasteseaweeteaves, stems, rootsné parts of the vascular
system of marine plants.

The quality characteristics of plant raw materials were determined according
to the following regulatory documents: CEN/TS 14774:2004 Methods for the
Determination of Moisture Content: Oven Dry Method faisture content (\W);
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CEN/TS 14775:2004 Solid Biofuels: Method for the Determination of Ash
Content for ash contenA{); CEN/TS 15148:2005 Solid Biofuels: Determination
of the Content of Volatile Matter for the yield of volatile mattet2); CEN/TS
15104:2005 Solid Biofuels: Determination of Total Content of Carbon,
Hydrogen, and Nitrogen. Instrumental Methods for the carbd#),(Gydrogen
(H9), and nitrogen (R#) contents; CEN 15289:2006 Solid Biofuels:
Determination of Total Content of Sulfur a@thlorine for the sulfur content; and
CEN/TS 14918:2005 Solid Biofuels: Method for the Determination of Calorific
Value for the gross calorific valu€g?.

Although the oxygen content is a calculated value, its role in the formation
of the calorific védue of plant raw materials can be compared only with that of the
carbon content because its concentration can be 50% or higher.

The article summarizes the maximum, minimum, and arithmetic mean values
and the ranges of qualityharacteristics of plant raw materials. Based on an
analysis of the data, we can state that they are characterized by rather wide ranges.

The above changes in the proximate and elemental analysis data were
reflected in the gross calorific value®{?") of the test samples: they varied from
16.25 to 33.82 MJ/kg.

Paired correlation coefficients between different quality characteristics of
plant raw materials were calculated for the test samples.

An analysis of these relationships allowed us to statelibgitwere
predominantly quadratic in nature. The only exception is a relationship between
CYfand O which is a linear functioffig.1).
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Fig.1 Relationship between @& and O

The statistical analysis of the test relationships showed that vieeg
generally characterized by satisfactory accuracy, as evidenced by the high values
of determination coefficientdRg > 0.849).
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The only exceptions were mathematical relationships between the C/H ratios
and C&"(R2 = 0.345) or ¥ (R2 = 0.562).
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A NEW POWERFUL MATHEMATICAL TOOL FOR MODELING
SCIENTIFIC PHENOMENA IN ECOLOGICAL AND
ENVIRONMENTAL SCIENCES

Abstract: Several scientifigphenomenan ecological and environmental
sciences can bmodelledmathematical with the help of some mathematical tools.
While there are many classical mathematical toolsteiir modeling various
scientific scenarios including but not limited to modeling epidemic diseases,
oceanographic, ecological, and environmental phenomena with stability analysis,
researcher have recently started to pay a special attention to a neswaiathl
tool based on the definitions and properties of fractiondér calculus. Fractional
calculus is basically a generalization of classical calculus, and it has almost the
same history as the usual calculus, but this field had been previouslydstudie
the context of pure mathematics, till recently, researchers have started studying
this field in the context of applied mathematics, particularly in modeling scientific
phenomena, due to its important properties such as nonlocality and memory
effects which are essential for modeling various systems accurately.

Keywords: Mathematical Modeling, Fractional Calculus, ABbhady
Kaabar Fractional Derivative, Applied Mathematics.

The history of the idea of fractional calculus goes back to 1695 when two
well-k n o wn mat hemati ci ans: L' H*pital an
discussion concerning the possibility of extending the usual integer order
derivative to the halbrder derivative. Then, after this discussion, the first
fractional derivative was expresseddiiier mathematicians as théinderivative
of the power function. At that time, this field was considered as a pure
mathematics field, and it has not been considered as applied mathematics till
recently, where researchers have paid more attention tapgreed part of this
field by employing its definitions and properties in various applications of
physics, engineering, and natural sciences. Two -kvelivn definitions of
fractional calculus, Caputo and Riemahmuville fractional definitions, have
beenextensively employed in many scientific applications. However, these two
definitions have advantages and disadvantages. This means that the range of their
applicability in modelingscenariosare limited, and they are not suitable for all
systems. Thereforen the field of fractional calculus, there is always a need for
proposing new generalized fractional definitions to overcome some challenges
that are associated with these two definitions and other classical fractional
definitions.
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One of the challengesssociated with these classitralctionaldefinitions is
the complexity of obtaining analytical solutions for the problems formulated in
the context of fractional calculus. As we know in mathematical physics, obtaining
analytical and exact solutions anreery important for modeling physical
phenomena where nonlinear partial differential equations can be encountered in
these modelingcenarios By using classical fractional definitions to solve the
formulated nonlinear partial differential equations, obtegranalytical or exact
solutions is very complicated and even impossible for some cases. To solve this
issue, Khalil et al. [1] introduced a new derivative, named conformable derivative,
to provide a simple way to obtain analytical solutions to fracticlifétrential
equations that can be encountered while modeling scientific phenomena in the
context of fractional calculus. Many physical phenomena and theoretical
investigations have been studied in the sense of conformable derivative such as
wave equation2], nonlinear partial differential equations via triple Laplace
transform decomposition method [3], (3+2)mensional WazwdBenjamiri
Bond Mahony Equation [4], multivariable calculus [5], andnlinear fractional
Schr°di nger e(u aieder study désdussedithe fraatidoddiert i o n ,
Liouville equation arising from mechanics of water waves and meteorological
forecasts. Therefore, fractional calculus is a powerful tool in modeling various
scientific scenariasHowever, conformable derivativeagnot be employed for
certain systems in comparison to Caputo derivative [8]. The conformable
derivative is expressed as follows:

Definition 1. [1] For a functiong,ns © v. Then, the conformable derivative of
order is expressed as:

Yoo 1 BH—ry (1)
Lo mmn | p. If qis| -differentiable in somenio, ¢ n, andi EfyQ o exists,
then it is defined as:

yan 1EfrQo. (2)

As a result, a new generalized fractional derivative (GFD), named Abu
Shady Kaabar fractional derivative, is recently proposed and empltysdlve
some various fractional differential equations [9]. While the classical factional
derivatives such as Caputo and Riemarouville do not satisfy themportant
basic properties ofusualderivatives, conformable derivative and ABhady
Kaabar fratonal derivative satisfy all these properties. However, the results
using conformable derivative do not coincide with the classical definitions results.
Therefore, to overcome this issue, ABhady Kaabar fractional derivative has
proven to satisfy all elssical results, and the obtained solutions are very simple
to obtain,this newly proposed definition is expressed as follows:
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Def i n2Zi[t9lowne n a’'@ftk e ¢yt | dw8hady Kaabar fractional
derivativeo f om dep, "@afét ni s defined as

0O Q0 & 'Qé i phi N Y. (-«

o

IfQis-differentiﬁn’(b,Eben,imgmﬂo’m@exists, t hen
defi ned as

O Mn 1 ED "Qo. (
This definition provides a great mathematical tool to model various scientific
phenomenarising in the field of ecology and environmental sciences because it

provides researchers with a newly simple and efficient tool to solve analytically
various classes of fractional differential equations.
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COKING OF STAMPED COAL BATCH. YIELD OF
CHEMICAL PRODUCTS

Given that coal may be oxidized and the yield of ammonia and hydrogen
sulfide cannot be predicted from the volatile matters, mathematical formulas
describing the yield othe basic coking products afunction of the elemental
composition of the initial stamped coal batch degived. It is found that, with
increase in the content of gas coal (and hence in the volatile mattex stathped
batch, the coke yieldeclines, but there is a higher lgief tar, benzene, carbon
dioxide, pyrogenetic moisture, and ced&een gas.

The yield and quality of coking products characterize the performance of
coke plants. Prediction methods for the yield of coke and other coking products
has been complicated byetlsignificant variation in batch composition, because
Ukrainian coke plants are making greater use of imported coal.

Many of these coal concentrates are nonuniform in petrographic compaosition
and hence differ from Donetsioal in terms of their properties, their elemental
composition, andheir behavior on cokingToday, several laboratory methods
may be used to determine the yield of coke and other products (tars, raw benzene,
ammonia, hydrogen sulfide, carbon dioxiderqgenetic moisture, and cokeen
gas) in coking.

1. Coking of small weighed portions (Ukrainian State Standard
DSTU 7689:201%1] or Russian fate Standard GOST 1863%3) [2].

2. Coking in a Zg laboratory furnace (Russi&@tat Standard GOST 95P174).

3. Coking in a twechamber laboratory fuate (standard PG 40348 72).

4. Determination of the yield of coke and other coking producta 5kg
laboratory furnace

5. Coking on th&arbotest laboratory system

We consider methodf Coking of small weighed portions and method of
Determination of the yield of coke and other coking products Hk@g|&boratory
furnace BJ.

1. COKING OF A WEIGHED SAMPLE

We select 13 samples of coal concentrates employed at Arcelor KAittay
Rog H].

Their elemental composition confirms the principle that greater metamorphic
development (decrease in the volatile matters) is accompanied by increase in the
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carbon content and decrease in the hydrogen and oxygen content. The nitrogen
and silfur concentrations remain practically unchanged.
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Fig. 1. Concentrations C%' (a), H% (b) and Q4% (c) as a function
of the volatile matters\daf

In Figure 1, we plot the content of individual elements against the volatile
matters (the coal's metamorphic stagdte that, in assessing the correlation of
the el ement al content with the coal 6s
point. More detaild analysis indicates a relatively high analyticabisture
content in that case (@po); that may correspond to oxidation of the c&l |

With greater metamorphic development, the coke yield increases, while the
yield of tars, raw benzene (the sum of bemand unsaturated compounds),
pyrogenetic moisture, and cokeen gas decreases.

Given that the yield of ammonia and hydrogen sulfide cannot be predicted
from the volatile matters, we develop equations for calculating the product yield
from the elementatomposition of the initial coal.

We present the corresponding equations, as well as the determination
coefficient R2 and standard error SE.

On the basis of the equations, the product yield may be predicted by
elemental analysis of the coal. These predindiare more accurate than those
based on the volatile matters.
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The equations correspond to elemental analysis of the initial coal in the loose
state and do not take account of its compactmnr-1,15 t/mM on stamping.
Accordingly, we use a-&g laboratoryfurnace for the coking of stamped batch.

2. COKING IN A LABORATORY FURNACE

In the work present the composition of the coking batches and summarize
the properties and elemental composition of the initial coal concentrates and
batches. The content of ggeoup coals varies (from 30 to 60%) in the coal
batches.

Analysis of the characteristics indicates that the batches are similar in ash
content and total sulfur conreflection coefficient and reflectogram of vitrinite.

As a result of the coking carried odfta on the yield of the product and its
characteristics were obtained.

Product yield depends on the content of gas coal (the volatile matters) in the
initial batch. With increase in content of gas coal (volatile matters), we note
decrease in the coke {deand increase in the yield of tars, raw benzene, carbon
dioxide, pyrogenetic moisture, and cekeen gas. The yield of ammonia and
hydrogen sulfide depends primarily on
mass.

The properties and composition of the enmental coal batches were
summarized in tables. Note that the selected concentrates are not oxidized.
Accordingly, the influence of coal oxidation on the product yield may be ruled
out. Overall, the characteristics of the coal concentrates correspotigito
expected values.

Equations are given for predicting the output of products from a stamped
batch with the corresponding statistical indicators.

The coke samples have similar ash content and total sulfur content. The
volatile matters in the coke 8,50,7%. That indicates adequate conditioning.
Analysis shows that the product yield is closely correlated with the volatile
matters of the initial batch. With increase in the volatile matters, the coke yield
declines. We also note increase in the ydltars, raw benzene, carbon dioxide,
pyrogenetic moisture, and cokeen gas. The yield of ammonia and hydrogen
sul fide mainly depends on the composi't

The yield of the basic coking products is found to be additive. Heree, th
total yield for the enterprise may be calculated, if the characteristics and
proportions of the stamped and unstamped coal batches are taken into account.

Used information sources
1. DSTU (State Standard) 7689:2015. Coal. Determinatibthe Yield of
Chemical Products of Cokinglyiv: Ukr. NaukoveDoslid. Navch. Tsentr Probl.
Standart., Sertif. Yakosti, 2016.
2. GOST (State Standard) 18638: Coals. Method for th®etermination
of the Yield of Chemical Coking Produck$oscow: IzdStandartov, 1973.
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ELECTRIC CAR AS A MEANS OF EUROPEAN ECOTOURISM

Under the influence of various factors affecting tevelopment of eco
tourism in recent times, several current trends have emerged. Firsthpuesmm
is becoming more and more diverse, as new forms and manifestations arise.
Secondly, there is a growing integration of ecotourism with other types afrtouri
and tourism industries. Adherents of the true meaning of ecotourism, which is add
up to the environmental sense, persons which are perplexed by the negative
impact of large flows of ecotourists gain the point aimed at prohibition the
maintenance of anyorm of tourist activity in specially protected natural
territories. Despite their position, etaurism has already become a part of mass
destinations. For example, shtetm visit to nature reserves, national parks and
other protected natural areas domed as an excursion component in many
cultural and educational or beach tours. Of course, the emergence of new trends
changes the original meaning and significance of ecotourism and, often, dilutes
the concept of ecotourism. Today, doarism is one othe most promising and
rapidly developing sectors of the tourism industry, occupies one of the most well
known positions. According to experts, éoairism accounts for more than-10
20% of the profits of the entire tourist market. In Australia, Germaejand,
Finland, Great Britain, South African countries, Asian countries, ecological
tourism has gotten global development. According to experts, goods and services
produced for the needs of ecotourism for 55 billion dollars. At home of eco
tourism Costa Ria, income reach 650 million dollars per a year. In Kenya, the
annual income from the use of national parks makes up $ 450 million. Ecuador
collect revenue wre than $ 180 million annual[].

With the development of infrastructure, the share of foreogmigts in all
tourist places in Europe has increased, which has led to the development of the
economy of tourist regions and an increase in the share of tourism in the formation
of national GDP of countries. In turn, this caused a number of problenmp#ite
important of which is environmental friendliness. The conventional top five on
environmental pollution includes emissions from road transport. More
specifically, about 40% of all air eutrophication is the share of land motor
transporg2].

Scientistdhave found that, on average, a car for a year of its work emits into
the atmosphere 140 kg of carbon monoxide, 30 kg of nitrogen derivatives, 20 kg
of hazardous carbon and hydrogen compounds, up to 10 kg of bestzapy kg
of sulfur dioxide, 15 kg ofsolid hazardous waste.
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In the case of using the usual arithmetic data, 500 million cars on the planet
per a year emit about 700 megatons of carbon monoxide and other dangerous
substances. In addition to the listed chemical elements, the most dangerous lead
compounds and other harmful combinations get into the air. If we talk about the
role of emissions of cars with internal combustion engines, they are huge as on a
global scale and for every person. An excellent alternative to existing cars in many
countries around the world is becoming an electric vehicle. It is not just more
economical to use, but does not harm the environment.

An electric car is a car driven by one or more electric motors powered by an
independent source of electricity (batteries, fudsceapacitors, etc.) and not by
an internal combustion enginElectric cars have low transportation costs. Ford
Ranger consumes 0.25 kWh per kilometer, Toyota RAV4-EV19 kWh per
kilometer. The average annual vehicle mileage in the United Stat8@2@01km
(52 km per day). When the cost of electricity in the United States is from 5 to 20
cents per kWh, the cost of the annual mileage of the Ford Ranger accounts from
$ 240 to $ 1,050, RAM T from $ 180 to $ 970The most famous commercially
available models of electric vehicles can be considered: Toyota RAV4 EV,
ZENN, ZAP Xebra, General Motors EV1, Chevrolet Volt, Volvo C30 BEV, Tesla
Roadster, Tesla Model S, Modec EV, Reva NXR, Renault Series ZE, Renault
ZOE, Nissan LEAF, Tazzari ZERO, Lada Ella@gectric cay 2019.

According to the IRS Group, as of 01/04/2019, the number of registered
electric vehicles in Ukraine is 1219 units, whose average age.Byears. Nissan
Leaf prevails’ 67% of the total [4]

Active work concerning the introduction o€lectric vehicles and
infrastructure is done in the European countries. So the German government plans
to bring 1 million electric vehicles, hybrid cars and full hybrids (PHE)}he
country's roads by 2020 [S§lass production began in 2011. In 2012) &dillion
euros was allocated frothe budget for these purposes [6he government of
Ireland plans to turn 10% of transport into electricity by 2[020The Norwegian
government plans to fully converting all motor vehicles in the countglectric
vehicles by 2025 [8] The Swedish government has planned to completely stop
selling carswith a gasoline engine by 2030 [4].

As can be seen from the above, the development of the electric car industry
Is growing very fastThe sphere of service and chargaiguch machinealsois
growing very fast Electric cars and charging stations are considered as an
important element of demand management for elewtdi@] (the first tests of the
transfer of energy from cars to the electrical met(Eng. Vehicleto-grid (V2G)
began in Januar009 in Newark, Delaware, USA [1@harging stations are
divided into two main types: standard alternating current charging s{#tieyn
are notable fothe distinguished by low cost and charging time ~ 10 hours) and
fast charging station on direct current (fast) and alternating current (standard).
They are notable fahe duration of charging within 1 hour, but it has a high cost.

A Swedish company ABB, out into Terra High Power DC, the fastest and most
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powerful charger for electric cars. This device has a maximum output power of
350 kW, which is three times higher than the power of charginmpissatlesla
Superchargers [6]n Germay at the end of 2016, the number ofrghiag stations

was 7407 units [11]n France, the number of chargingtgins in 2017 was 2,689
units [12]
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THE PERSPECTIVES OF THE DISTRIBUTED RENEWABLE
ENERGY GENERATION FACILITIES IN UKRAINE

Introduction. One of themost important features of the development of the
modern world is the increased attention of the world community to the problems
of rational and efficient use of energy resources, the introduction of energy saving
technologies and the search for alterra@wnergy sources.

Under current economic conditions and political situation, the solution to the
problem of improving the energy security of Ukraine is considered a high priority
task and could be solved through the use of alternative fuels.

Alternative energy sources for Ukraine Uk r ai ned6s depende.]
import of expensive energy resources leads to considerable-esmriomic
problems, as well as weakens its political position and forms inadequate
interactions with countriesuppliers. Accounting theav conditions, which have
been taking place in the country for the last 8 years and heightened to real action
war in 2022, there is an urgent need to improve the energy provision of the
country.

Ukraine had declared plans to reach gel-sufficiency by 2020, which
implies 35% more outputl]. In combination with increased energy efficiency,
this would allow Ukraine to become ssilfifficient in terms of gas production and
even export gas in the years to come. Government forecastatingidse in gas
extraction in such a short time looked not very realistic, and under current
conditions are not achievable.

While achieving energy seffufficiency remains unrealistic, this does not
mean that Ukraine should sitidly by in the face @the conomy 6 s vul ne
oil and gas prices spike. Salfifficiency could do by developing its shale gas
reserves, extracting coal bed methane and improving its own existing gas
production wells, but in the future priority sources must based on reteswyab

Over the last years, Ukraine has significantly improved its position in the
field of renewable energy development. The production of wind, solar and
bioenergy has significantly increased and gives hope for the possibility of future
based on renewablesncreasing the use of renewable energy sources can
contribute not only to energy security, but also to further reduction of CO2
emission and reorientation of the labor market.

The dramatic change in the situation in 2022 makes the prognosis about the
dewelopment of alternative energy sources, made by the Cabinet of Ministers of
Ukraine in 2017 ¢Security, Enegy Efficiency, Competitivenessstrategy),
REMAP (cRenewale Energy Prospects for Ukragleand National Institute of
Technical Research in Kiev invalid. This potential is quite significant, technically

57



attractive in the context of significant increase in prices for traditional energy
resources in Ukraine, but set aside from priority of theegawental agenda for
the upcoming years.

Still the need in power supply is in place, but some additional requirements
have emerged.

The use of renewable energy sources is a priority way of building sustainable
energy systems in Ukraine today and with tieed to restore and rebuild many
settlements after the war activities creates unexpected opportunities for the
implementation of renewable energy technologies in the restoration plans and
designs.

However, the natur al p r e legossibility toons
choose one type of energy source and build our energy independence relying on
it. Now, it is not only wind, solar, hydro and biomass that have some potential
attention. The prpandemic analysis of renewable energy sources prevalent in
different regions of Ukraine clearly shows the predominance of solar energy in
the renewable industry over others.

The most realistic pathways to replace fossil sources in Ukraine are:

increase in nuclear energy to the maximum;

capacity building for wind emgy;

solar Energy Capacity Building;

bioenergy use;

cenergy mix from renewable energy sources.
The most acceptable are the solar and wind energy, but their combined
potential for substitution is from 19 to 34%, which obviously not enoAgha
result it s t he ¢ e nwhichgoan pnovide éhe full substitution. It has
advantage of flexibility and adaptability to the local conditions of each
community, but is hard to plan and manage from the national level.

However, the new reality of Ukraine raises theed not only for the
independence of the country energy system, but the independence of communities
and even housing cooperatives from the centralized network, prone to failures due
to hostilities and other obstacles imposed by war. Under such conditiens
distributed power supply by renewable energy facilities is a very important
perspective. Such microgrids are able to provide the needs of a single cooperative
even under harsh conditions in the absence of fossil fuels supply and centralized
power supfy.

The first signs of the rise of microgrids have appeared in times of COVID
pandemicsandatr t he i mpl e me nt lagtslatiomMostly thesg r e e n
were individual solar panels installed on private house or single apartments. Since
they provel their efficiency under such conditions, it is worth investing efforts in
the promotion of this approach among communities and housing cooperatives. It
Is also a good option for urban design solutions in reconstruction plans.

The successful example of gonunities, which have already built their
alternative power supply grids are known Bolgrad, Izmail and Kiliya
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communities in Odesa region, which own the Ipegéntial of solar energy in the
Ukraine; Voznesensk, Mykolaiv Oblast, introduced biogas praidacfacility;
communities of the Arabat Spit have also succeeded in solar energy potential
development. Many touristic venues of Lviv, Ivakmankivska and Zakarpatska
Oblast have all their power supply from individual wind power installations or
solar paels, used for either power generation or heating.

The distributed generation can help support delivery of clean, reliable power
to additional customers and reduce electricity losses along transmission and
distribution lines. Itcan benefit the environmeit its use reduces the amount of
electricity that must be generated at centralized power plants, in turn can
reducetheenvironmental impacts of centralized generatioBistributed
generation can harness energy that might otherwise be wasted, for example,
through a combined heat and power system.

However, distributed generation has drawbacks, which must be accounted in
making decisions before enrolling into such projedisus, they take up space
and raise landise concerns. Since they are located closer to theissrd some
distributed generation systems might be unpleasant to the eye or be the source of
noise (wind power installation) or electromagnetic pollution, a€uanulation
batteries are included. Some distributed generation technologies, such as waste
incineration, biomass combustion, and combined heat and power, may require
water for steam generation or cooling. Finally, distributed generation systems that
use ombustion may be less efficient than centralized power plants due to
efficiencies of scale.

In the residential sector, common distributed generation systems include
solar photovoltaic panels and small wind turbines. In the commercial and
industrial sectors, distributed generation can include resources such as combined
heat and power systems, solar photovoltaic panels, wind, small hydropower,
biomass combustion or cofiring, municipal solid waste incineration.

The efficient implementationfeuch independent power supply solution is
in need for support from the authorities and local and national levels. In particular,
introduction of administrative conditions for the creation of new energy
companies and enabling individual users to provice @y to the general network;
green credits to the housing cooperatives, commercial facilities and small
business for the purchase and mounting the equipment ; further development of
cgreen tariffe system.
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DETERMINATION OF RADIOACTIVITY FOR SELECTED
CULTIVATED SPECIES OF MEDICINAL PLANTS

Abstract: The therapeutic quality and effectiveness of medicpiahts
depends on environmental conditions, which also directly affect their growth on
the cultivation fields. Natural radioactivity levels have a direct effect on
vegetation and crop production. The aim of this contribution is to inform about
the resultsof measuring the radioactivity of flower heads of chamomile,
peppermint and sage leaves from their lesgale cultivation in a period from
1998 to 2018. The first two spies were newhpred varietiesi chamomile
'LIANKA (high in /- U-bisabolol in essaial oil) and mintKRISTINKA (high in
menthol), which are currently of great interest of pharmaceutical companies, not
only in Slovakia, but mainly abroad. The measured vatfig¢adioactivity were
compared with the Regulation of the Council of thedpgan Community No.

733 from 2008 on the conditions governing imports of agricultural products
originating in the countries following the accident at the Chernobyl nuclear power
station.

Key words: Cesium®** and *¥", Chamomile, Peppermint, Radioactivity,
Sage.

The largest catastrophe in history of civil using of nuclear energy was in
Chernobyl, Ukraine, in April 26, 1986. The strong radioactivity was influenced
on 5 million people and 1.25 millions of children have the healthy problems. 70
% of radioactivity fall affected on Ukraine respectively Byelorussia and Sweden,
Finland, former Czechoslovakia, Poland, Austria, Germany and formerly
Yugoslavia was affected heavily [3].

Actually, the main environmental concerns of nuclear power are thefrisk o
radioactive contamination and fallout after an accident at a power station,
pollution from uranium mining, leakage from storage of spent nuclear fuel,
accidents during the transport of nuclear fuel. Reprocessing of spent nuclear fuel
to separate the plomium is also an activity with high risk for radioactive
contamination [2].

The therapeutic quality and effectiveness of medicinal plants depends on
environmental conditions, which also directly affect growth at the site of their
occurrence and cultivatio In regard to herbal market it is very important to
determine the radioactivity values of herb goods to foreign and domestically
customers.
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The aim of this contribution is to inform about the results of measuring the
radioactivity of flower heads of chamile, peppermint and sage leaves from
their largescale cultivation in a period from 1998 to 2018

The dried plant parts (drugs) flower inflorescences of chamomile,
peppermint and sage leaves from their leggale cultivation were used to
determinatiorof the mass radionuclide activities in a period from 1998 to 2018.
This plant material was originated from a laiggale cultivation of these special
crops i n various areas of eastern Sl ov

The cultivated varietyL1IANKA' is used for chamomile, which as a diploid
form is characterized by a high content of / - U bisabolol (5255%) and
chamazulene (:89%), a low content of-// - Ubisaboloxides A and B (less than
3%) in essential oilThe essential oil adent is athe level of 065-0,85%.

The cultivated peppermint varietilRISTINKA is a specific chemotype
within the type of peppermint. It is characterized by a high confesgsential oil
in the stem (H%) and a very high content of menthol in the essentig8@i85%
in the leaves).

Radioactivity is measured as equivalents of disintegrations per second
(d.p.s.) or per minute (d.p.m.) in Bec
to be calibrated with a known radioactive sourééCs and*’Cs) in order tajive
accurate results, and background radiation needs to be taken into account.

Germanium detectors are mostly used for gamma spectroscopy in nuclear
physics, as well as-pay spectroscopy. While silicon detectors cannot be thicker
than a few millimetersgermanium can have a depleted, sensitive thickness of
centimeters, and therefore can be used as a total absorption detector for gamma
rays up to few MeV. These detectors are also called-pugity germanium
detectors (HPGe) or hyperpure germanium detsedj.

The radioactivity of medicinal plants was determined by HPGe detector
(type PGT IGC25) using cesium isotopes in cooperation with the Regional Office
of Public Health based in Bansk8 Byst
against lonizing Radiain (address: Cesta k nemocnici, 975 56 Banska Bystrica,
Slovakia). The second workplace implementing similar gamma spectrometric
determinations with a GeLi detector, which was used for result comparison, is the
Regional Office of Public Health with itsgei st er ed offi ce i n
| peOsk8§ 1, 040 11 Kogice, Slovakia).

The regulation on the highest permissible radioactivity in food in the
European Union is notified by the Council Regulation No. 733 from 2008 on the
conditions governing imports of Agultural products originating in third
countries following the accident at the Chernobyl nuclear power station [1].

The document states that the accumulated maximum radioactive value with
respect td**Cs and*’Cs isotopes f. e. must not exceed 370 B¢ for milk, and
dairy products. The maximum value of 600 Batkgust not be exceeded for all
other relevant food products.
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lonising radiation is known to have harmful health effects on people also at
low levels. The mechanism which damage occurs, amdalationship between
dose and time and effect, is not entirely understood. Exposure to high
concentrations of radionuclides over short periods of time courses obvious acute
toxicity. Exposure to radioactivity in lower doses leads to genetic damagessuch a
chromosomal aberrations. If DNA is somatic cells is damaged it may results in
various cancers.

The study of the radioactivity levels of plants is very important and provides
information in the monitoring of environmental radioactivity. The mass activity
characteristics of radionuclidé¥Cs and®'Cs in Bg.kg' chamomile, peppermint
and sage drugs are given in Table 1.

Table 1
Determination of mass radionuclide Cdgsotope activities

Medicinal Plants Radioactivity [Bg.kg! of herbal drugs]
Species Radionuclides 1998 2016 2018
Chamomile 134Cs < 5,90 <2,20 < 0,67
Flower heads 137Cs < 6,20 < 1,40 <0,78
Peppermint 134Cs < 7,80 <4,10 < 1,49
Leaves 1B7Cs < 7,90 < 4,30 <1,79
Sage 134Cs < 3,90 < 1,00 < 0,64
Leaves 137Cs < 3,90 <1,10 <0,74

The above results show that the highest measured average activity of
radionuclides'®*Cs and®®*'Cs was in dry peppermintdees in 1998, when it
reached B0 Bg.kg! drugs. The lower value radioactivity of the raw material from
this medicinal plant was rasured 10 years later, in 201879 Bq.kg'. The
lowest determined radioactivity was for the dry chamomile flowerghi
sequence of years: 1998:,96, 2016: <20 and 2018: <(¥8 Bq.kg"

Measurements of the mass activities of Cesium isotopes in herbal drugs have
not been performed to such an extent. The results are original in this respect.
Natural radionuclides are transferred and cycles through natural proeesses
between the various environmental compartments by entering into plant habitat.

This processes involving photosynthesis include the absorption of soluble
radionuclides in soilater by root uptake and a plant exposure at the site.
Icelandic LichenCeraria islandicaL. Ach. is a good example. This thallopatic
plants is occurred on the rocks in the High and Low Tatras (the Slovak parts of
Carpathian Mountains). In regard to radioactivity determination of Icelandic
Lichen thallus were gotten at from %o 600 Bq.kg' of *Cs & *'Cs mass
radionuclide activities [4].
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Conclusion

Natural radioactivity levels of some selected medicinal plants commonly
used in pharmaceutical industry were investigated using ga@yna
spectrometry.

According to theaneasured results of chamomile, peppermint and sage drugs,
the maximum permissible valued radioactivity of 600.00 Bg.k§ were not
exceeded after its determination on the isotdfi&s and*’Cs according to the
EC Council Regulation No. 733/2008. Hen the medicinal plant samples from
the largescale cultivation in the Eastern Slovakia are considered safe in terms of
the radiological hazard.
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WASTE MANAGEMENT IN THE GORLICE COUNTY

Abstract. The paper deals with issues related to environmental pollution and
awareness of the society about the dangers of poor waste management. Hence, the
aim of the research was to find out the opinion of the commuiit@orlice
County in soutkeastern Poland on waste management. The awareness of the
inhabitants of the Gorlice poviat in terms of waste, its harmfulness and methods
of its management is growing. Realized inhabitants are guided by respect for
health, wellbeing and environmental protection.

INTRODUCTION

Waste management covers a number of activities related to the handling of
waste, from its production to management through the recovery of secondary raw
materials and its safe disposal for the environmentantans [1,2]. The issue of
waste management due to their quantity, diversified composition and properties
is complex and complicated. This is mainly due to two closely related reasons.
The first relates to the increase in the mass of waste along withdteasing
number of people, economic development, as well as the increase in the welfare
of the society. The second one is related to the nuisance and risk of waste,
especially hazardous to the environment, and thus to humans. Therefore, one
should striveto establish detailed and precise legal and organizational rules for
dealing with various types of waste, which should also translate into the
application of these provisions in practice [3,4]. In waste management processes,
waste prevention is preferreand landfilling is the least desirable. However, all
economic human activity is now inextricably linked with the production of waste.
The increase in the amount of produced waste has been recorded in the countries
of Western Europe and the USA since tkgibning of the 1950s and reached its
peak in the second half of the 1980s [4]. According to Krupnik [5], the waste
management system should be based on the prevention, reduction and
minimization of their production. Everyone who designs, produces, sdlthe
primary responsibility to prevent or reduce waste [6]. The waste that cannot be
avoided should be prepared for reuse. If waste does not qualify for reuse, it should
be recycled or otherwise recovered, such as energy recovery [7]. However, when
neither of the previous methods is possible, the waste should undergo appropriate
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treatment processes [8]. Currently, ecological issues are becoming more and more
popular. This is related to the growing awareness of the society about the risks
that may resultrbm poor waste management. Hence, the aim of the research was
to find out the opinion of the Southastern Poland community on the natural
environment, including waste management.

MATERIAL AND METHODS

The work was based on a questionnaire survey andtstatidata from the
Magopol skie voivodship. The survey was
communes of Gorlice poviat: Bi ecz and
in their area. A guestionnaire form was used, containing 25 questionsdsoth
and closed. The survey was conducted among a population of 1000 people in
Juneduly in 2021. The questions concerned, among others: the distance of their
place of residence from the landfill, the smell from the landfill, the occurrence of
diseases rated to the presence of the landfill in the immediate of the vicinity, of
the increase in the population of rodents, insects in the commune due to the
presence of the landfill and the impact of the landfill on their-weihg. Most of
the people particigang in the survey wre men (6&4%), aged 30 (6Q4%),

34% were respondents aged> 60 and only 5.6% were respondents under 30 years.
Thus, at least half of the respondents had some life experience. The place of
residence of the respondents, in relatiorth® locaion of the landfill, varied.

13,7% of the respondents lived within 600 m frdme tandfill site; 9% of peoplé

within 600-1000 m; 2(B% of respondents within 1-2 km, while as many as
56,6% of respondents lived more than 2 km from the landtilthe pgulation of

the respondents, 8 had vocational educatioR1,3% i secondary education;
15,3%1 primary, and the remaining3®61 higher education. The collected data

was analyzed mainly with the SPSS package and Microsoft Office Excel.

RESULTS

Waste management In the opinion of the respondents

According to the respondents who live more than 2 km from the landfill, the
presence of landfills in their municipalities does not bother them (67%). Other
residents, on the other hand, whose farms are located in close or very close
proximity to the landfill, find this presence very disturbing.

The respondents felt the nuisancehsf landfill in various ways. Amonite
respondents, as many as®hb of the respondents stated that they did not fgel an
unpleasant smell, and only 3% of respondents felt this smell, especially in the
summer period, when there is the most waste agiddir temperature.

Most of the respondents (;78%0) stated that they did not feel the impact of
the lardfill on their health, while 28% of people noticed that they felt bad only
in hot weather.

An increased number of rodents and insects in the viohitye landfill was
noticed by 100% of respondents, with ,B% of respondents notignmore
insects, and 22% of people noting an increased number of rodents. This proves
very favorable conditions for the reproduction of insects and rodents in the
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vicinity of the nearest landfill. The vast majority of respondents (65%) stated that
the landfill is properly secured (fenced and controlled).

When asked whether unauthorized persons may enter the municipal waste
dump,the majority of respondents (8%6) statedhat no one, except employees,
should have access to the municipal waste dump. Such an answer was given
mainly by respondents from the UScie
secured, well guarded and no one excepethployees has access there143
of the respondents answered positively to this question. They were mainly
respondents from the Biecz commune, where the landfill is not fenced and
secured.

Amongthe respondents, as many asl?%2 of people said that they were not
interested in the times wheompanies operating the landfill bring waste. They
were respondents living on farms far away from the landfill site and therefore
were not interested in the time of wastéazmion. Other inhabitants (29%) were
of the opposite opinion, they were resgdents whose farms were in the
immediate vicinity of the landfill.

The respondents, when asked if they would now consent to the construction
of a landfill in their communegsponded mostly negatively (8%), while 282%
of the inhabitants answered thiaéy did not care.

Type and quantity of waste subjected to recovery processes

According to WSO data (2021) it was recoveliadthe poviat Gorlice
approx. @ million Mg of waste from groups 619. In terms of quantity, the
greatest amount of waste was rem@d from Oil rerefining or another reuse
(group 9)i 59,18%. Subsequently, these were waste from group 12 (Exchange of
waste for any of the processes listed in R 1 to R 11). Recycling or recovery of
metals and metal compounds (R4). Only sligmigre than 28% of waste was
processed in this way. The first method (use mainly as a fuel or other nfeans o
generating energy) was only08% (table 1).

Table 1
List of hazardous waste recovery methods used in 2021
in the Gorlice poviat

Methods Process name Waste weight
(%)
R1 Use mainly as a fuel or other means of generating ene 0,08
R2 Solvent recovery / regeneration 0,01
R4 Recycling or recovery of metals and metal compounds 2,84
R9 Oil re-refining or another reuse 59,18
R12 Exchange of waste for any of the processes listed in R 37,89
R11
Total 10000

Source: Anonimous [9]
Due to the diversity of neamunicipal biodegradable waste, various methods
of preventing the generation of such waste are used (modernization of the
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technologies used in the production and processing processes is of great
Importance in this respect).

Conclusions

1. Ailments related to the presence of waste in the study area are not frequent,
but their ailments are more and more often articulated.

2. The increased number of insects and rodesmsl the unpleasant smell
makes

3. the inhabitants of communes believe that building a landfill near their farms
Is inadvisable.

4. The awareness of the inhabitants of the Gorlice poviat in the aspect of
waste, its harmfulness and methods of its management is increasing. The
inhabitants are gded by respect for health, wdiking and environmental
protection.
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BIOREMEDIATION OF PETROLEUM CONTAMINATION

The demand fopetroleum as a source of energy and as a primary source of
raw material inmany industries like a lubricant and petroleum jelly has been
increasing.In 2016 world consumes 35,442,913,090 barrels of oil which is
equivalent to 97,103,871 barrels per da@jobal oil consumption per capita is 5
barrels of oil (199 gallons) per person each year (basethe 2016 world
population of 7,464,022,049 people) or 0.5 gallons per capita per day.

The petroleum hydrocarbonis the organic pollutants with complex
compod#ion, wide distribution and toxicity. The most common petroleum
hydrocarbonncludesbranchedaliphatic, cycloaliphatic alkanes, monocyclic and
polycyclic aromatic hydrocarbonThese includes naphthalene, fluorene and
anthracene etc. Petroleum does nawveh definedc omposi ti on r ath
combination of different hydrocarbon result in different volatilitgxicity,
persistencanddegradability.

Presence of oil in water can block oxygen, light and nutrients access to
aguatic plantand animals. Thavailability and toxicity of hydrocarbopresent
in petroleum dependon their physical and chemical nature. Lethal effect of
petroleum hydrocarbon depends on thfaetors a) duration of susceptibility,

b) way of susceptibility an@) nature of petroleunfraction. Damage caused by

the petroleum hydrocarbon may take several months and ydssaromatic
compounds present in petroleum are environmental pollutants naphthene
aromatic, polyaromatic compounds are in heavy fractions. This compound has a
carcinogenic effect, may lead to tumors, and damages the nervous system. The
petroleum hydrocarbooontainspolar organiccompoundsvhich caneasilydrift

from the contaminatiorsitesinto the ground water which ultimately result in the
increase obetroleum hydrocarbon in the drinkiwgterand makethem unsafe

for human beings analquaticplants.

Petroleum is a mixture of thousands of different hydrocarbons of various
types. There arseveral ways to treat them with microbes. Microbes added or
present in the soil can attathemselves to the hydrocarbon and use them as a
source of carbon and energy. The I@elubility of high molecular weight
hydrocarbon can limit the bioremediation rate which banimproved by the
addition of biosurfactants. W2 to the difference in chemical naturedifferent
hydrocarbons present in petroleum, some of them can be readily degraded, some
resist degradation, and some are -degradable. The Bioremediation of these
compoundsoccurs simultaneously but at a diffeterate, which results in the
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removal, of individuacomponents of petroleum over a certain period. Enzymes
are produced by microorganism#ich are responsible for the bioremediatmn
petroleum.Many pathwaysand differenttypes of enzymes are involved this
process. It may also note that absence of any effemtixygmegthatareproduced

by microbes) canactasabarrieror resultin incompletedegradation.

This scientific review is conducted to highlight recent advances in
bioremediation for thaemoval of oil pollutants, present an analysis of the
information in the reviewed sources, asll as identify gaps in this area and
prospects for future researcin this regard, the seardbr sources was carried
out in Scopus, PubMed, ScienceDirect, ReskeGate, Google Scholam the
totality of the keywords (bioremediatiopetroleum,pollutant, degradation) of
this study in various combinations. Since the keywordsmaEnglish,English
languagesourceswere studied. After receiving the search results, scientific
publications wereelected containinthe following informationabout:

- Interactionof microorganismsvith hydrocarbons

- Nutrientrequirements

- Factorsaffectingthe degradatiorof oil hydrocarbons

- Mechanism®f oil hydrocarbonslegradation

- Enzymes involved in the degradation of hydrocarbons and bioremediation
agentsavailableon themarket

- Bioremediatiorstrategies.

If therewere duplicatepublications,they were excluded.This sortingwas
donemanually. Atthis stage, the primary database of publications was formed.
Then, a search fosources among the references of selected publications was
carried out, which made it possiliteidentify additional literarysources.

The information obtained was analyzed, verified by comparing with
information(results, conclusions, conclusions) in other sources containing similar
studies, and structuregingsynthesis, generalization and deduction.

Bioremediationcanbe achieveceitherby situ or ex-situ treatmentsAim of
choosing bioremediation strategies is to remove of any limiting factors and
increase the bioremediatioates. Situ treatmentinvolves the treatmentat the
pollutedsite only, whereasn ex-situtreatment polluted soil igansportedo the
place, where suitable treatment environment cée established. Four major
problems that may be occurred during bioremediation of petrdlgdracarbons
are l)limitation of nutrient such as nitrogen and phosphorus due to excess of
hydrocarbonsource,?2) insufficient oxygenduring aerobicdegradation3) low
availability of hydrocarbon4) non-efficient microorganismswith canslow the
degradatiorratesBioaugmentation, biostimulation, and bioventing strategies are
used in situ treatents forhydrocarbonpolluted soils. Bioaugmentations the
additionof geneticallymodified microorganisms to treat the contaminated sites.
It is effective where native microorganismsnadd have the capability to perform
the degradation. Biostimulation is the process of addutgentsandoptimizing
environmentatonditionat the treatmensitesto stimulatethe bacteriainvolve in
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degradationBioventingis theprocessisedo enhanceheaerobichioremediation

by providing air usingslottedpipes.Biopiles, andlandfarmingare the common
strategiesareusedin ex-situ treatmentdor hydrocarborpollutedsoils. Biopiles
iIsthe process of mixing polluted soil with orgameaterials this improves
microbial activity byenhancing aeration, moisture, and soil texture. Landfarming
Is the process in which contaminated soil is mixed with some fertilizers and
rotated occasionally. Ihcreases the degradation ratedmhancing the bacterial
growth. Organic maters that haaetroxidant property can increase the bacterial
tolerance to toxicity of aromatics and tiwadative stresduring their degradation.
Physiochemicaprocesscostare commonly higher than the biorednation, cost
depend on the depth of pollution in tlkentaminated soils and soil type. In
general, costs per soil volume increase when the siteall, the pollution is deep,
and the soil particles are small, i.e., clay/silt soil is hardegrteediatehansandy
soils. In addition, the possibility of delivering microorganisms to the
contaminated area should be taken into account, since contanplzates are not
always easily accessible. In some cases, the delivery of microorganisms for
bioremediationof significant contaminantscan be achieved using nozzles
similar to thosausedin thestudy.

In nature aerobic process dominate the hydrocarbon breakdown. The main
aerobic strategy féwydrocarbon activation is hydroxylation. Successixiglation
of alkane produces carboxyla c i d s t h aokidatiora pathwaye Hidgh
diversity of mone and dioxygenases for alkahgdroxylation has been reported.
Aromatic hydrocarbons are oxidized by RHDs, whichless diverse than alkane
oxygenases. ytrocarbon degradation pathways expand the micnuigtzbolic
versatilityandthe carbon source rander growth.

Bioremediation is usually casgpecific; however, some general rules can be
pointedout. Bioremediation is usually simple, and less labour is required. It is the
most economicaiethod for the treatment of contaminated soil if the soil to be
treated is more. Rate obioremediation can be increased by managing
environmental conditions sucas temperaturepH, dissolved oxygenwater
contentand nutrient availabilityThe efficacy and safety osingbioremediation
techniqueswill haveto be convincinglydemonstrate@nd communicatedo the
public.

The paper gives the state of art related for tribological behavior of
Biolubricants withnanoadditivesperformanceof nanoparticlesas an additives
andmechanisnof lubricationof nanoparticles additives. The research conducted
notified that the nanopacles as additives inBiolubricants enhance its
performance. The lubrication mechanism of nanoparticles reparted paper is
complex to understand, because there are large number of nanopartidestand
nanoparticlavork in adifferentmanneifor differentapplicationsNancparticles
performance parameters, is also reported in the paper and the most important
performancearameters.e. Dispersion stability is important to be maintained for
better performance of thkibricants.It was reportedtha different dispersion
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techniquessurfacemodificationtechnique&ndsurfactant@areusedfor complete
dispersionof the nanoparticlesin the Biolubricants Biodegradability is an
important issue and the global demand of Biolubricais@eportedn the paper
which focuseson the developmentof biodegradablebio lubricantsas the
alternative for mineral oils. For the future, researcher must work on the
development ofnew nano additives; chemically modified Biolubricants for
different tribological applications.They should work on new lubrication
mechanism and performance parametengch affect thetribological properties

of the Biolubricants.

It hasbeenfound that severalfactors affecting the bioremediationwhich
includes:

Microbial populationMicroorganisms make their availability almost
everywhere anthakethemselves activier thepollution to get interaaith them.

Temperaturefemperature hasts specific role In the activity of
microorganisms, afterreaching at high temperature the activity of
mi croorgani smso6 increases.

MoistureWater is essential for microorganisms to work as degradants. Low
wateravailability reduces the intracellular watestentials resulting in decrease
of hydration andactivity of enzyme.

pH-pH determines the acidity and basicity of different compounds. In
general, soilvhosepH is 7.5exhibit greatesandfastestrateof biodegradation.

Pollutants even in smallolume but spread in a large area can also easily
disturb thebalance of ecosystem, substances that are accumulated at a specific
place for a long period dor a long unused period is considered as pollutant the
pollutant substrate is calculated byatchng the values pf substrate with the
different parameters considering concentrationstgrtiperaturehange, acidity
and alkalinity.

Enzymes are used to remove the excess nutrients present in form of
pollutants, whichare actualhazardsfor the ecosystermand also for the human
beings.Enzymesusedas bioremediatiorare costeffective, self-reliable, less
toxic, and handierand also, i t aceskffective.

Used information sources:
1. Khan$S, Tripathi A.K.,, SrivastavaR., SaleenM.S.,Yeremenk®. &
Sydorenkd/., 2022, Bioremediation of Petroleum Contamination: A Short
Review. Ecological Questions, 33(2). http://dx.doi.org/10.12775/EQ.2022.012.
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COMPOSITE MATERIALS USE TO BRICK STRUCTURES
REINFORCEMENT

One of the most developed and effective modern materials used in repairs,
restoration and reinforcement today is considered to be the technology of the
international concern Sika [1]. Traditionally, to reinforce brick walsl piers,
metal structures (rolled, sheet steel, meshes) with welded or bolted joints are used.
When comparing the properties of metal and, for example, carbon (more
commonly used) composite reinforcement elements, the latter have significant
advantagesa significantly lower ratio of dead weight to strength, almost complete
corrosion resistance, no length restrictions, simplified, cheaper and faster
installation, greater fatigue strength [2]. The only disadvantages are tensile work,
load distribution onlyalong the fibers, the need for thermal protection and the
high cost of the material. On figure 1 shows diagrams [3], illustrating, first of all,
the strength advantages of composite materials over steel ones. In addition, carbon
composites have greategidity.

s G (GPa)
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&
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Fig.1. Diagrams ofcstressstraine in uniaxial tension for different types of composite
materials and steel (CFRP with carbon fibers, AFRP T aramid, GFRP 1 glass)
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Fig.2. Examples of applying tapes (a) and reinforcement webs)( respectively

It should be noted that Sika reinforcement tapes may be prestressed when
applied. Such a possibility, subject to the calculation justification, can
significantly increase the effectiveness of the reinforcement, creating an
additional compreson of the masonry, which reduces or neutralizes the
corresponding tensile forces and increases the adhesion of the masonry elements
[4].

The study of this reinforcement system with composite materials allows us
to highlight such advantages as a higgmsile strength of the reinforcing
components; corrosion resistance; ease of installation; low weight of the material
and, as a result, minimal loads on the restored structures; versatility of application
to any form and, as a result, the preservatiothefarchitectural appearance of
structures.

Epoxy or micrecement adhesive is used for gluing the tapes, which ensures
that the reinforcement of the material is quickly included in the joint work with
the structure. The use of epoxy adhesive requiresianditsafety measures
during work, since its vapor is dangerous to humans. Work should be carried out
in ventilated areas and with the use of gloves and special clothing.

Microcement with the addition of polymer resins, unlike epoxy glue, is safer
both interms of work and fire resistance. When reinforcing with meshes, a
cementbased mortar is also used to fix them on the surface of the reinforced
structures.

The strengthening of composite materials also has a number of
disadvantages: high cost of the meterdow fire resistance of epoxy adhesives
(starting from 50 A C).
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A SHARP REDUCTION IN WASTE AND LOSSES OF RAW
MATERIALS AND MATERIALS AT ALL STAGES OF THEIR
PROCESSING, STORAGE AND TRANSPORTATION, A MORE
COMPLETE USE OF SECONDARY RESOURCES AND BY-PRODUCTS
IN THE PRODUCTION

Wastes of the procedure (process) of production of an industrial enterprise
are the remains of raw materials, basic and auxiliary meterasemifinished
products and fuel that arise in the process of converting initial material and raw
materials into finished products if they cannot be used for their intended purpose.
Irrevocable are wastes that have completely lost their consumenfespend
have no practical value. Recyclable waste is waste that retains fully or partially
certain consumer quality characteristics, they can be disposed of, usefully used
for the production process of an enterprise of any finished product and therefore
retain a sales value, have a price, etn. various branches of the procedure
(process) of production of an industrial enterprise, a scientific and production
association, a significant amount of waste material and raw materials and by
products is generated. So, about 10 (ten) million tons et-hlenace slags are
taken to dumps per year and about 2 (two) times more slags from the steel
smelting, ferroalloy production process. Thermal power plants of the country
accumulate approximately 70 (seventy) million tons of pulverized ash and slag,
which can be used in the cement production process, used as mineral additives,
lightweight concrete aggregates and for other needs.

The struggle to reduce waste and rational use-@irbglucts is of inestimable
economic importance for the national economiaeysof the country, helps to
reduce the material intensity of the production process and increase its economic
efficiency, and ensures the production of additional finished products without
increasing material and raw materials. For example, reducingate wf finished
rolled ferrous metals in mechanical engineering and metalworking by 1 % allows
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additional production of about 160 thousand Daewoo Lanos per year, etc.

In pursuance of the decisions of the ruling government party structures,
public, econont and other organizations of all forms of ownership, labor
collectives, the dominant point of view (concept) has been adopted on
strengthening work to save raw materials, fuel and energy, and other material
resources. It provides an indication of the ném@&nsure a sharp reduction in
waste and losses of raw materials and materials at all stages of their processing,
storage and transportation, a more complete use in the production process of an
industrial enterprise and the scientific association of s#agresources and by
products of finished products, etcThe introduction of the achievements of
scientific and technical (innovative) progress is of paramount importance in the
struggle to reduce waste and rational use eptoglucts. The more perfedid
technique and technology, the more rational the design (shape, dimensions) of the
manufactured finished product, the relatively less waste and losses in the
production process, and as a result, the lower material intensity of the finished
product and ta higher the utilization rate of material and raw materials. In all
sectors of the economy of the national economic system of the country, special
attention is paid to the solution of the task set by the government party structures,
public, economic and ber organizations of all forms of ownership, labor
collectives to widely introduce resoursaving equipment, lowaste and waste
free technology, and integrated processing of raw materials and materials.
Significant reserves in the next cycle of econodewelopment should be used
through the use of progressive, highality raw materials and materials, for
example, economical rolled profiles, improving product designs, improving
storage facilities, storage and transportation of material, raw materialsi€nd
and energy resources. It is very important that the used raw materials, materials,
fuel and the like be well prepared for subsequent processing; fully comply with
the technology requirements in terms of their quality, shape, sections, dimensions,
chanical composition and other indicators. In cases where the possibilities of
waste reduction have been exhausted, it is important to ensure their maximum
utilization, put them into action, for example, use them for the manufacture of
secondary, nowgore finshed products or sell them where they can be useful, used
for the production procedure of an enterprise in the desired country of finished
products, etc.Large reserves can be mobilized through the recovery, reuse or
reuse of raw materials and materiesources, for example, spent foundry sands,
motor oils, cleaning raw materials and materials, restored parts and assemblies
that have served their useful life. This allows you to save a lot of material and raw
materials, reduces labor costs for their piotun process, reduces transportation
costs of an industrial enterprise, e@f great importance is the correct choice of
the most rational, economically productive (effective) ways of waste disposal. It
Is irrational, for example, to use waste generalaihg logging, woodworking,
trade, processing of agricultural finished products as fuel. Such wastes can serve
as valuable raw materials for the production process of useful finished products.
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Amnaini3z PITYB 3 MeTO¥0 BU3HAUCHHSI KOHIIENTYyaJIbHO 3aKJIaJleHUX
TEHACHIIN PO3BUTKY JIOTiICTHYHOI OpraHi3ariii cuctreMu
TMMOBOJKEHHS 3 BiAXOJaMM y PETrioHi

-

AHai3 BiANOBIAHOCTI OCHOBHHMX €JICMEHTIB JIOTICTUYHOI CTPYKTYPH PETIOHY
KOHIIETITYaJILHUM IToJIo>KeHHsiM PITYB

——»{ AHaJI3 ICHYIOYOTO CMITTEBO3HOTO MapKy y perioHi

> AHaJTi3 IPONo3UIlil CMITTEBO31B Ha pUHY Y KpaiHu

AHai3 IepCHeKTUBHUX NOTPeO periony y CMIiTTEBO3axX 3 |«
ypaxyBaHHSIM OaraToeTanHOCTI IepeBe3€Hb

A

BusHadyeHHs IEpPCIIEKTUBHOI CTPYKTYPH TPAHCIIOPTHOTO 3a0e3IIeYCHHS
JIOTICTUYHUX ITPOIIECiB

>| AHaJli3 MaplIpyTiB OCHOBHHX IepeBe3eHb 3rizHo PITYB
AHai3 iCHyI0401 TOPOKHBOT | Busnausenus xirouoBHX
- Mepe)}(l peFIOHy (HaﬂBHlCTb, eHeMeHTiB ,E[OpO)KHBOT
THIT IIOKPUTTsI, CTaH) CTPYKTYpH oOJacTi Ta n
OPOTHO3HOTO PiBHS
Amnati3 1ep>KaBHUX Ta HaBaHTaXXCHHs Ha HUX
perioHaJIbHUX NPOEKTIB i
y y v
— ”| PpeMOHTIB, MOAEpHi3aIii ; ; ;
= BcTaHOBJICHHS BiAIIOBIAHOCTI
Ta PO3BUTKY HOPOKHBOIL & :
» JOPOXKHBOI Mepexi nnorpedam PITYB
Mepexi
: ]
AHaJII3 IepCIIeKTUB PO3BUTKY NOPOKHBOI MEpeKi periony }7
* BcTraHOBJIEHHS YpPOaHIiCTUYHO OO0YMOBJIEHOTO
Amnaiis THUITY JIOTICTUYHOI Oprasi3arii perioHajibHOT
> nemorpadidHol CHUCTEMH MOBOJKESHHS 3 Bixonamu
cuTyarii
! \ IIpornos nuHamiku
BusHadeHHs IIEepCHEeKTUBHOT "l oOcsiriB riepeBe3eHb
JOTICTUYHOI CTPYKTYPH PETiOHY ‘l

v

BusHadeHHs MepCrieKTHUB JIOTICTUHYHOIT opraHi3amnii yrmpaBiIiHHSI
BiAXOJIaMH B PErioHi.
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