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METHODS FOR MODELING RISK SITUATIONS IN INDUSTRIAL COMPANIES

Ekaterina TANCHEVA -TODOROVA
PhD student at the Department of "Pedagogy and Management"
IPFSliven, TUSofia, Bulgaria, -email: ekaterinatancheva@abv.bg

ABSTRACT: The report advocates the topic of risk management by using methods for model-
ing risk situations in industrial enterprises. Methods for modeling risk situations are consid-
ered, such as: sensitivity analysis; expected cash value analysis; modetingimulation
(Monte Carlo method).

KEYWORDS:risk; modeling methods; sensitivity analysis; expected cash value analysis;
modeling and simulation.
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Abstract. The oil industry has always had problems in its communications in regard to the
various protocols or interfaces used by intelligent system manufacturers. Patented protocols
limit the choice to certain producers, who oftemwat meet the changing needs of oil com-
panies and computer systems. It is often necessary to convert protocols, thus increasing
equipment prices and maintenance costs, and delaying projects. IFSF (International Fore-
court Standards Forum) is designed to trtke requirements of the OSI (Open Systems In-
terconnection Basic Reference Model) model, which has its own protocol for working with
layer 7 and technical common implementation for layers 1 to 6. All existing standards have
been adopted or adapted. Theofmcol is based on an open system architecture so that the
devices can communicate with each other. In this way, it is not necessary for each device of
different origin to be acquainted with the technical characteristics of the other devices. The
communic#on layer is specified by IFSBeparately for LonWorks and TGP/ Both op-

tions use established IT technologies, with some IFSF implementation recommendations.

Keywords: communication standard, interface, protocol, intelligent systems, protocol
standard,TSRIP, IFSF, oil.

1. INTRODUCTION

The international IFSF standard was established in 1993, when the oil industry began to introduc
computer systems into gas station architecture to integrate control devices, card paymentasybtems
other IT applications (e.g. distribution, accounting and sales statistics). It was created by an Europec
organization, including international oil companies, which supports the development and use of interna
tional standards in the oil industry foretinteroperability of gas station systems and devices. The oil in-
dustry has always had problems in its communications in regard to the various protocols or interface
used by system manufacturers. Patented protocols limit the choice to certain producerfemwcannot
meet the changing needs of oil companies and computer systems.

Existing devices can commission IFSF using a protocol converter or PCD, a small computer tha
accepts the IFSF protocol and communicates with other devices using its projmetacpl. The IFSF
has two independent layers: a device request protocol layer and a communication protocol layer. The r
quest protocol is independent of the communication layer. The specification of the communication proto
col makes the connection to ttiansport layef Mar t 2 nez J.. et all ., 2008]

IFSF standards specify messages sent and received from each device type. Messages are desig
to be extensible by defining individual fields by type and length. The messages are grouped in differer
databasesof the logical part of each device. Each type of device (dispenser, tank level meter, etc.) de
fines its own set of databases and fields.

Solving the existing problems will significantly simplify the design, reliability, installation and op-
eration of level measuring systems and will improve the operation of control systems and fuel level. Th
aim is to design an architecture of an IFSF dewiith a TCP / IP interface for connection to a network
technology platform for an automated leveling system and the ISFS stghidcdIim N., Zhao W.,

2014]
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2. COMPONENTS

The components selected to provide ISO (International Organization for Stant@njlizammu-
nication layers 1 to 6 use different physical layers: RS485, power lines, optical fibers, radio waves, infra
red light, and more. The highest level of the network hierarchy is the domain. If different applications
share messages, they can bed#idiinto different areas. All devices in a gas station are installed in a do-
main - level one. The second level of addressing is the subnet. A subnet is a logical grouping of node
from one or more channels. There may be up to 255 subnets per domainrd hevéh of addressing is
the node. There may be up to 127 subnet nodes. Group addressing of facilities is fiKopsiedH. et
all., 2019]

The protocol offers four main commigation services: ACKD, REQUESRESPONSE,
UNACKD_RPT, UNACKD.

The IFSF netwrk built-in service is ACKD. It sends a message to the node and individual confir-
mations from each receiving node are expected to be returned. If the confirmations are not received, i
transaction is performed again. The number of attempts and the warm@re variable and are deter-
mined together with the network parameters by application level (layer 7 of the OSI model). The parame
ters and values are determined for execution in the IFSF as follows: the priority slot first determines
whether the messadias priority over other messages and improves the response time of critical messag
es. When retried, it is determined how many times the node will repeat without receiving confirmation.
The selected layer one standard is in free topology at 78 Kbitgrotecol uses fesistant CSMA (Car-
rier-sense multiple accedike Ethernet) and thus does not require other bus management. The embeddec
chip uses three processors, so communications in the bus controlled by two of them never interfere wi
the transfer bmessages with the application layer. The message expects the use of a component for lay:
1 to 6, using explicit messages. The duration of such messages is determined by the Max_Block Leng
data element. The block length range is 32 to 228, and BL KBlomber) is included in confirmian
messagefMalcolm N., Zhao W., 2018]

3. IFSF DEVICE ARCHITECTURE WITH TCP/IP
There are four main components:

A I FSF application that will remain the same

A The | Beiderface tk thd nstwork. It implements the various IP protocols and provides a
connection management service that separates IP addresses from other protocol stacks;

A DHCP server, which is used to distbeipartwt e |
an IFSF device, or it may be a separate device;

A ITFSF to I P converter module. It has the re

IFSF application, receive all IFSF messages, place them in IP datagrams, and send them to remote de\
es over a local network. The module has three rpaiposes to send and receive messages through a
proxy, to maintain a list of all active connections in the local network and packets of all data and contro
messages in TCP flows for the network module.

4. SEQUENCE OF IFSF AND TCRIP COMMUNICATION

Before each IFSF communication can begin, the DHCP server must be configured with its own IP
address and range of IP addresses to be accessible to clients. All other devices must have their node ni
bers when installed in the LNA (A lowoise amplifier) address&Vhen communication begins, each
TCP/IP stack will request an IP address from the DHCP server using UDP. Some devices may use sta
addresses. If so, each device must be able to be reprogrammed on the network as required. It is recc
mended that static IRddressing not be used. The proxy server will create a "well known" port in the IP
stack so that incoming messages can be received. Each application will send a periodic message to
IFSF interface. Upon receipt, it will register the application, usdRh&ack to obtain a contact address
with the TCP interface and enter its LNA/IP card. Unique port addresses will be allocated for each IFSH
request. Thus, all configuration tasks are completed to enable all hosted IFSF applications to receive a
send mesagesTo send messages, the IFSF interface will route periodic messages from each applicatiol
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that hosts the proxy server. These messages will be transmitted using UDP datagrams, and all incomi
will be viewedand recorded where necessary.
Fig. 1. TCP connection after switching
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Internet Protocol (IP) has several types of services that need to be routed and routed to receive da
although these services only apply to frameworks that pass through a router to reach their destination. T
ARP protocol ishe mechanism that distributes IP addresses. It is not used for IFSF message transfer, ¢
there is no setup option. The ICMP protocol reports errors to diagnose network problems, but it is also n
used to transfer IFSF messages. The TCP protocol mgst be a maximum size that matches the size of
the buffer received on the local host. The local host buffer must be able to handle multiple messages
order to use the environment. Good binltmechanisms can save data without overflowing the buffer,
cawsing retransmissions. This will also avoid sending the link segments that are so short that they lead
inefficient bandwidth usage. The UDP protocol does not yet have messaging options to be configurec
DHCP also has no messaging options, but theretisr@ information that can be provided to the cus-
tomer when applying for an IP address. DNS server address and TFTP are not options.

5. NETWORKING AND GRANTING ACCESS

The method for sending messages between IFSF devicesas swid described. To connect a de-
vice to an IFSF computer for egite or oftsite communications requires some kind of name resolution
mechanism. This is usually accomplished through a host file or DNS, or both. In a strict NT environment
WINS is used, buWINS is limited to NT machines only. In an environment where different types of op-
erating systems are used, DNS and host file are the only compatibility options. To use a host file, the ho
name to the IP address card must be manually placed in tindngdde. The change in the network en-
vironment must be reflected in each host file on each machine. For small networks, this is an easy tas
but the larger the network, the harder it becomes. DNS is the solution for medium and large networks.
is difficult to set up a DNS server when there is only one point in place that needs to be applied to eac
device on the network.
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6. RESEARCH AND IMPLEMENTATION OF THE SYSTEM

This configuration uses a dispenser with a card reader controlled by-eottr@l device. The allo-
cator has two independent IFSF applications, control allocators from a controlled card reader. The IFS
protocol converter is shown and bound by the innermost dotted line. This is a collection of application:
that are responsible for implentany IFSF interaction with the protocol stack.

Figure 1 shows the moment after switching on. The proxy server opens a UDP port for sending an
receiving remote periodic messages. Connection controllers open a TCP port for receiving connectio
requests foeach local IFSF device. Entries are made in a local LNA / IP table for each local application.

The IFSF request of the dispenser sends a message to controllerl. If the converter module dett
mines that there is no TCP connection between controllerl andlldtator application, it instructs the
connection controller to send a TCP connection request message.

The implementation allows the use of two different TCP protocol architectures (used to transfer
IFSF messages), representing an oriented connedtfen.two possible TCP connection architectures

created
| FsFdevice 1 | | IFSF device2 | | 1FSF devicen | IFSF device 1 IFSF device 2 IFSF device n
socket 1ffsocket 2 socket Wsocket 2 sacket IIgn-ck:t 2
TCP module
TCP socket 1 TCP socket 2
Tepifrep2fTep:
CD 1 CD 2
client deviee client device
TCP socket TCP socket
CcD 1 CcD 2
Ty oot dev I;CP commection|
client device elient devige
. - ' 1P address
IFSF device —
frcp comnection) TCP connection TCP socket
IP address IFSF address Address table strecture
Port
TCP socket
Address table strocture

Fig. 2. TCP connection between two hosts

between IFSF devices mainly contain a TCP/IP module and an address table. The table is used to transl
the outgoing IFSF TCP connection message. The steuofuthe address table varies depending on the
architecture. A single TCP connection between two hosts has only one TCP connection, regardless of t
number of IFSF devices located on each host. Therefore, the address table needs to be more complex
fact, the address table structure is a simple relational database consisting of two tables:

A Il FSF table for devices;

A Il FSF/ TCP connection table.

The table for TCP connections contains:

1. IP address of the partner host;

2. Port- contains the port number tife application that runs on the partner host;

3. TCP SOCKET FD contains a file descriptor of the local TCP connectitms is a reference to
a TCP connection that should be used to transfer IFSF messages for a specific device;

4. IFSF addresscontins the IFSF address of a special IFSF receiving device
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Multiple TCP connections between two hosts have a structured address table, and this architectu
IS quite simple, as there is a special TCP connection between eachtebtheSF devices that must
transfer IFSF messages.

To provide IFSF functionality when using the TCP / IP protocol of fixed IFSF periodic messages,
they must be extended with additional data. All data is transmitted to the network in bytes.

7. CONCLUSIONS

In the designed system with one daahtrol device, it is allowed to use two different protocol ar-
chitectures for message transfer, containing TCP/IP module and address table. Very few system resour
are consumed, and an unlimited number of devicedbearonnected to the network. There is no need to
convert protocols, thus reducing the cost of equipment and maintenance costs. The system is designec
meet the requirements compatible with the OSI model and has its own protocol for working with layer 7
and technical common implementation for layers 1 and from 2 to 6. The system architecture allows al
devices to communicate with each other. Each device of different origin can be connected without know
ing the technical characteristics of the other devitbs. communication layer is specified by the IFSF
for TCP/IP.
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Abstract. The article presents an algorithm for selecting a braking resistor for a frequency
inverter during dynamic braking-or the system driven by the induction motor and the fre-
quency inverter, we determine the maximum braking torque, the maximum power generated
during braking, and the electrical power returned to the inverter. This energy recharges the
DC bus capacitors ofhe inverter and if not converted to heat in the braking resistor can
damage the inverter. Based on the obtained maximum value of the resistance of the resistor
and its nominal power, we can correctly choose the braking resistor we need.

Keywords: brake resistor, frequency inverter, dynamic braking
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DETERMINATION OF THE STARTING RESISTANCES ON A DC MOTOR

Dimitrova K. 1", Raikov K.2, Gospodinova E3, Zhelyazkov'Y .4
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Abstract. The aim of the paper is to present an electrical calculation of starting resistors on

a DC motor using an analytical and graphical method. The purpose of calculatistpress

to determine the required value of resistance in ohms and the magnitude of the current flow-
ing through the resistor, as well as its change over time. Based on these data, the resistors
that are included in the power circuits of the electric metare calculated or selected from
standard elements. By determining the resistance and the current, the electrical calculation of
the resistances is decided.

Keywords: starting resistances, DC motqgrarallel excitation.

1. INTRODUCTION

The purpose ofhe resistors included in the power circuits of electric motors is to limit the magni-
tude of the current in these circuits to the permissible value or to ensure obtaining the required characte
istic (for example, ensuring the raising or lowering of a laiaa certain speed).

Resistors included in the excitation circuits of machines are intdndey the voltage of DC gen-
erators, the angular velocity &fC motors oicog of synchronous motors.

The electrical calculation of the resistances is done ubi@gequations of the electromechanical
characteristics or the mechanical characteristics.

2. STARTING RESISTANCES

If, when starting the motor, the static resistive torque is constant, which is often encountered in op
eration, the current and torque peaks emosen as usually the same for all stages, and the starting dia-
gram ofthe motor (Fig. 2) &s the form a, b, c, d, e, f[1}6].

In fig. 1 shows a scheme for the inclusion of the starting resistances and the designations of th
main quantities necessafyr the calculation are given. The resistancesHR, etc. are called stage re-
sistances; the resistancesrs, etc. are called section resistances.
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Fig. 1. Circuit diagram of parallel excitation DC machine
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Fig. 2. The starting diagram of a DCmotor

For all adjacent characteristics, the ratio of their resistances is a constant value. Considering, for e:
ample, characteristics 3 andcan be written

- - - 1)

To calculate the resistances, two of the three values must be $etz| where z is the number of
starting stages.

The following considerations should be taken into account when selecting the quantitiesnid
z.

In the casef relay-contact control, the number of starting stages is always less than the number of
rheostats, since the starting mode is regulated by the control equipment and does not depend on the op:
tor. In addition, each starting stage requires a separatactmnand relay, which increases the cost of
control. Therefore, the number of starting stages in contact control of low power motors (up to 10 kW) ic
1-2; for engines with medium power (up to 50 kW) it i8;Zor the engines with more power by 3le-
grees. Too often, the resistance is calculated for a particular type of starter with a given number of stage
When reducing the number of stages, the smoothness of the launch is reduced (thevate Ma i n -
creases)7].

3. FORCED AND NORMAL STARTING OF A DC MOTOR
Forced starting is used for hard working drives with a large number of inclusions per hour. In this

case, a maximum saving of time for the transition process is required, therefore the peakigsirsent |
which is chosen as large as possiflee currentdis determined by (3). In this casecan be obtained
significantly larger than the static load current.

In normal startingthe switching currentIshould be set, which is selected -120% greater than
the current corresponding the $atic resistance momefg, 9,10}

If the current 4 and the number of starting stages z are based on (1):
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— _orY YX, — _or'Y YTZX_, etc
Thenthemotor resistance YT,

whenceY i _

On the other hand, the total resistance in the main circuit of the motor

Y — (whereUnis nominal voltage)
whence

- — (2)

and the switching current

D 0—; 0 0i0 3)

If 1> and z are known, by constructing the auxiliary charactefidtiaving abscissa ht zero angu-
lar velocity, we obtain analogously

and

0 0 — 0 0 — (4)

The number of stages can be determif#te currentsidand b are known, by (2)

@ (®)

After determininds, I2 and z, the resistances of each stage and section are calculated.

4. ANALYTICAL METHOD
First, the resistance of the first stage is determined, and then the others:

lY - n'Y - n:.
Y —ny —rn. (6)
Yooy —g

Resistances of sections:
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i Y Y —n -—n
Y Y ——n ——n 7)
Y 1 ——n -—8§,

5. GRAPHICAL METHOD
This method is based on the characteristic equations in relative units.
1 p YO
T p Y
In this method, at a given characteristic, Hrenature circuit resistance €rresponding to that
characteristic can be found if it is measured on the scaletioé segment-1  on the ordinate atomi-
nal current or moment is the angular velocity to the given characteristi©atd  p).
From fig. 2 is determinedY - by measuring the sectian; Y - im; Y -il; i -ik; 1 -mn;i 1 Im;
1 -kl
To reduce the first starting shock of the torque developed by the motor, one or two advance stage
are sometimes provideahich provide an initial torque less than the initial starting torque
Characteristics shown in fig.0 Otare preliminaryTheresistance of the preliminary stage is
Y
Y
where'Ois the switching current of the motor with a prior extent.

6.9 RESEARCH OF A DC MOTOR WITH PARALLEL EXCITATION

¢ DC motor with the &xariredb \Bi nge i@ r amEFier s w
Yo pirl Efs T w.TThe electrical calculation of the starting resistances is made for the number of
starting stages = 3, with forced switching and static resistance moment at launch T,

The nominal current of the motor is:

0§ T
0 —733_ Y 10
The field curren{’O is assumed to be 1.5% of the motor current

'O Tmip & ¢ it d.

The nominal armature current of the motor is: 3
© O O ¢ xho.

The internal resistance of the motor is determined by:
i m p - T v.o

The switching current is determined by the following formula, with a peak current set for forced
startO ¢:

O 010 mwrt.e

ANALYTICAL METHOD
After calculating the
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the section resistances are found by an equétijon

Verification:

Thus, the sum of the resistances of the sections and the internal resistance of the motor coincid

i g @;0
i ntpqt )
i Tt VI
i i v;o
Y v,

Y — mhmn
Y — mumn

Y mhY it mn

with the totalresistance of the armature circuit, determined®y

GRAPHICAL METHOD

In fig. 3, the starhg diagram is built in relative units according to the data of the engine under

study. The stage resistances are:

o

0]

1

0,8 —

06 —

04—

02—

Resistancgof sections:

— — — ——

05 M, 1 15 20

Fig. 3. The starting diagram of the engine

Y -the segmeraei 25mmi 0,5;
Y -the segmeradi 12mmi 0,24,
Y -the segmersici 6 mmi 0,12;
i -the segmerabi 3mmi 0,06.

- the segmendei 13mmi 0,26;
- the segmentdi 6 mm7 0,12;
- thesegmenbci 3mmi 0,06;
- the segmeratbi 3 mmi 0,06.
Sum-25mm=0,5.
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CONCLUSIONS

1. An electrical calculation of the resistors is presented by an analytical and graphical method, b
determining the value of the resistance in otamd the magnitude of the current flowing through the re-
sistor, as well as its change over time

2. The results of the graphical method coincide with the results of the analytical calculation, and ir
the magnitude of the resistances of the individual sestithere is a difference from the analytical calcu-
lation, which is explained by the approximation of the graphical method.
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RISK ASSESSMENT AND MEASURES FOR THE PROTECTION OF CLASSIFIED
INFORMATION

Petrov N.%, Zhelyazkov Y 2, Dimitrova K. 3, Gospodinova E?

1.2.3.4pepartment of Electrical Engineering, Automation and Information Techieslog
Faculty of Engineering and Pedagamf\Sliven Technical University Sofia, Bulgaria,
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Abstract. This scientific work of the authors is dedicated to the definition of risk, its assess-
ment, management, analysis and of course classification against the background of global
turbulence and chaos. Scientific statements by wharitbus scientists we used, such as:
Frank Knight (scientific financier, who was the first to determine the causes of the World
Economic Depression in 1928 in the United States) and the Bulgarian scientist Academic
Prof. DSc Ivan Popchev, introduced in Bulgaria the scieriakoision making and risk man-
agement, as well as elements of the science of artificial intelligence.

The authors analyze the security risk of automated systems or networks, which identifies vul-
nerabilities and information areas for negative impact. Tsieyly the likelihood of realizing
information threats in specific resources and work environment and assess the existing con-
sequences of them (especially in the field of science and education).

Keywords: risk, information, evaluation, chaos, security
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DESIGN AND RESEARCH OF ACTIVE BAND FILTER IN PSPICE ENVIRONMENT

Evgeniya P. VASILEVA
Faculty of engineering and pedagogy of Sliveechnical University of SofigSliven, Bulgaria
e-mail: evgeniya.vasileva@+isofia.bg

ABSTRACT:The paper presents a study of an active bandpass filter in PSpice environment
with a bandwidth of 100 Hz to 10 kHz. The main parameters of the filter ardiealiycal-
culated. A model was created, confirming the calculated results.

KEYWORDS:an active bandpass filtebandwidth PSpice
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COMPARATIVE ANALYSIS OF ENERGY STORAGE TECHNOLOGIES

Evgeniya P.VASILEVA
Faculty of engineering and pedagogy of Slivéachnical University of Sofigliven, Bulgaria
e-mail: evgeniya.vasileva@+sofia.bg

ABSTRACT:In this article, a classification of energy storage technologies is made. Their main pa-
rameters are casidered. The relationship between typical capacity and discharge times of various en-
ergy storage technologies is graphically presented. A comparative analysis was made.

KEYWORDS potential, storage batteries, supercapacitors, hydrogen, biofuel, capauitsging and
discharging time, superconducting system.
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PROTECTION AGAINST OVERVOLTAGE T HROUGH CATHODIC ARRESTER IN ELEC-
TRICAL NETWORKS

Ivelina Hr. Metodieva
Faculty of engineering and pedagogy of Sliven, Technical University of Sofia, Bulgaria
e-mail: i.metodieva@abv.bg

Abstract The report examines the device and principle of operati@athiode arresters. The
main practical schemes for protection of the device are indicated. A possible (basic) configu-

ration of various protected objected has been made, according to the type of cathode arrester.
s jwords: cathode arresterglevices

Cathodic arresters gust arresters are gaining more and more popularity. They are characterized
as fastacting and reliable in protection from both phés@hase and singlphase shottircuits, suitable
for all types of earthing systems (TT, 3 TN-C and IT), which are shown to provide a wide range of
protection application.

l. INTRODUCTI ON

The quality of the supply voltage affects the safe and stable operation of the electrical network. Ir
addition to the predictable mechanical damage that octas e result of switching processes, there are
other factors that have an adverse effect on the balance of the power system, including and lightning.

Lightning is a highfrequency electrical phenomenon that causes voltage peaks on all conductive
elemelts, and especially on electrical loads and wires [Pet,2013], [Ang et Gech,2013]. The current that i
formed when struck by lightning has a large amplitude and frequency. It causes various adverse effect
the most common of which are:

A melting or fire &the location of the lightning strike;

1 voltage spikes after a strike on over hea
1 increase in the ground potenti al from th
etc

Voltage spikes are voltage pulses or a wave thstiperimposed on the nominal network voltage
[Zach, 1999]. There are four types of voltage spikes that can damage electrical installations and loads:
1 at mosplhétiage peaks

1 peaks in the; operating voltage
1 transient peaks imdua$er i val thgeqwendbdyan
1 voltage spikes caused by electrostatic di

Examples of atmospheric and commutatimltage are showen in fig. 1
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Fig.1 Atmospherlc and commutation voltage peaks
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To prevent malfunctions, damage or even destruction ofriel@icsystems and devices caused by
overvoltages, the use of appropriate protective equipment is necessary. Protection from direct lightnini
strikes in a residential or industrial building is implemented by means of an external lightning protection
system, consistent with its architectural plan. However, the external lightning protection system is no
able to protect the electrical installations within the building and this necessitates the use of additiona
secondary protection.

. OPERATING PRINCIPLE
Cathodic arresters are a good and reliable solution for protecting consumers in low voltage net
works. They are intended for the protection of electrical systems and consumers from transient overvol
ages and impulse currents caused by liglgtmncommutations in the network. They are activated in cas-
es when the voltage exceeds the maximum allowable operating value and it is necessary to lead it direc
to earth (fig. 2).

Fig. 2 Working principle of a cathodic arrester

Each cathode arrester contains at least onelinear element (varistor or spark gap). Among the
most widespread devices are cathode arresters containing a spark gap or gas discharge tube. They are
signed to dissipate the high energy of the current ptheeeby providing equipotential bonding in the
event of a direct lightning strike in the installation  (Fig. 3).

—O

Fig.3 Cathode arrester with a spark gap

Cathodic arresters based on varistors limit the voltage and provide protexstiorstallations
where a lightning conductor is provided. It is characteristic of them that the high discharge capacity al
lows them to withstand the high energy of the transient overvoltages that appear in the networl
[BGABB011006BG]. A schematic diagraof a cathode arrester with a varistor is shown in Fig.4.
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Fig. 4 Cathode arrester with varistor

During normal operation, the cathodic arrester should not affect the system to which it is installed
When a surge occurs, the cathodic arrester redus@snpiedance for a few nanoseconds and shunts the
pulse, limiting the surge to acceptable valaed preventing danger to downstream equipment.

According to the structural elements used for the device of the protective apparatus and the plac
of instalation, threelevel protection of the power supply is achieved. The individual protection levels can
be classified into three types (Type 1, Type 2, Type 3), depending on the degree of discharge and residt
voltage (Table 1).

Cathodic arrester types acoding toriski  ted € ©

Very high risk ’J_‘ ’J_‘ Cathodic arrester
| [ Type 1 or Type 1+2

Medium risk Cathodic arrester
,J—” Type2

Precise protection ’J_I Cathodic arrester
| Type3

Table 1 Cathodic protectioaccording to the type and installation of the device

[lI.  INSTALLATION OF CATHODE ARRESTERS ACCORDING TO GROUNDING

SYSTEMS

Network systems differ mainly in whether conductors are directly or indirectly earthed, i.e. wheth-
er the PE conductor is independent or combined with the N conductor as a PEN conductor [Ordinanc
No. 3/9/2004]. Other characteristics of networks, such estimber of phases, type of voltage and cur-
rent also determine the type of protective device. Cathodic arresters provide secondary protection of nec
by consumers. In accordance with IEC 61-848nd EN 616431 standards, they can be applied to TT,
TN, IT type earthing systems. To ensure effective protection, adaptation to the respective network syste
is required. The selection of this type of protection is based on several technical characteristics such
voltage protection level, maximum discharge cagyaeiarthing system, operating voltage and the catego-
rization of the building according to the possibility of lightning strikes. According to the requirements
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laid down in the international standards IEC 6131@hd IEC 61024, table 2 shows a possiblentigiu-
ration of various protected objects according to the catalog data of the equipment.

Determining A house Apartm ey
the ~ category ent Part of an industrial buildir ===
of the pro- ghistes

tected object =

Lightning - - - - | = = | Type2 - - - - —
strike  risk 99 (909099 (0 ¢ gg|99(gg
level

Selection off
cathodic
arrester type

Typel
10

Type?2
40

Typel
25

+
Type?2
40

¢

¢

Type3
25

Type?2
40

Type?2

C165

Typel
25

+
Type?2
40

Type3
¢ 25

¢

Table 2Cathodic protection according to the type of building and the frequency of lightning strikes

Cathodic arresters of Type 1 are used in the protection of electrical installations against direc
lightning strikes, protection of electrical installatiangndustrial and public buildings protected by light-
ning protection (lightning rod). They are intended to carry lightning current to earth, distributed through
the power and grounding wires. During installation, the use of a fuse/circuit breaker wealsadrca-
pacity must be equal to the maximum shkortuit current at the point of installation is foreseen [Sch,

2012].

Type 2 cathodic arrester is intended for secondary surge protection of "medium risk" equipment
A so-called cascade installation Witespect to the incoming cathodic arresters is characteristic when the
loads are at a distance of more than 30 m.
Type 3 cathodic arrester is intended for buildings and facilities exposed to a high degree of risk.

IV. CONCLUSIONS

U Surge protectors are a mandatory element of modern electrical installations in industrial and do
mestic buildings;

U Cathodic arresters protect consumers from accidental short but powerful energy pulses that occt
as a result of natural phenomena (thunderséo lightning) or switching processes in the energy
system;

U In order for the surge protection system to be effective, it is necessary to build a cascading protec
tion structure;

U In order to achieve maximum safety, the use of cathodic arresters is rectachesen for build-
ings/sites with zero risk.

engin
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USING THE LOGARITHMIC FREQUENCY CHARACTERISTICS FOR SYNTHESIS OF A
LINEAR CONTINUOUS SYSTEM

Evgeniya P.VASILEVA *, Dimityr A. NYAGOLOV
Faculty of engineering and pedagogy of Sliveechnical University of SofiaBulgaria
e-mail: evgeniya.vasileva@isofia.bg*, d_nyagolov@abv.hg - corresponding author

ABSTRACT:The article presents a synthesis of an open system by means of a sequential cor-
rection unit, in which the astatism of the system is preserved and certain parameters of the
quality indicators of the tnasient processes are provided. The set mode error condition for a
linear input signal is met. A logarithmamplitude frequency characteristic of the rectifier

unit was built and the obtained result was verified in the MATLAB program environment
KEYWORDS:synthesisopen systensequential correction uniastatism, logarithmic

amplitude frequency characteristic, MATLAB.

RYYLJ1r1dorvr 19 JIL1odtRrRUfRY L OUG YrawuJurd mot dsurt
19 JRLULIBLG 1(r3trs381 ¢ wrRuU[] O

pgLocdddy 1o esRflo v, rd&dsiE oo 1
Rz j dzffgde®cectsedyd MSd WOCEdzsjls wdzdoe j Uvd ndad yd f
e-mail: evgeniya.vasileva@+tsofia.bg*, d_nyagolov@abv.hg - € st j fn ] 13 dzHtd O Oo

HJ ded §

Hils dz20 dzse Oted sy Mldaf Isged OBP G SR H datfmisd S d J J H
tesMistcOdzj dedlsj dBBilssHd L O MddalsjL dzO dzddzj 2 ded
BjltsH Mj fteddZOcO ¢ d&Oo dts o Mzl \j UdDjdzdztsS tf ctedsly)
tcOdes ZftcQodzv o O 5 EfmMtes2Misoats ) dzj ftcj €1 MdzOls - OO
gl h jmMsoakzoa Ol tcjHdYO &BjlsHd, o Ctdlts dtscOtdlsdidydz
Mddalsj L deO Jd3f Zdzdzd MdMmisj Bd d deO MdMmbsj i3d M bdfs

vjstejdduidazse d dzO dLfdzj Hoe Odzj st

o= G o

[BiSCl ftcd tOLGdzj yHOdY &BIilktsH LO MddasiL Md JtedJ
%O Csvlkts MO dqLediOdd s SOCIi o dOydd, Uj HO bEHE
oy ydds. uvtso O tsBdC dztfp p OIS gOYP &P Qs PdLi 5 dzO0
B dzd BOLZOKO HEf Misd kO Miss2 dsMis dz@ CsjW¥dydj dzls O
dnjBO d2O Ctstej Cydw M ftsmdj Hso Olsj dzdets S tsted e dtcOh s

A
\

Wa(P)

—’T— Wi(p)

Ade. 1. sttej Cydw M ditethfds HtoojOlss dzdzts € f5to ¢

) sfdzj HEso Ols j dzdzgsfyls O ¢ jtOyddlsj ftd MdddsjL O:

A 1V isflesw olek( fEO [djvyvstcd ¢ e OdzOs0 lso st j 20 Mmd Mls j dsC

A 1 sfisieswo O MmiL § fHEOdERSO [ ¢ ¥ m

A 1w oL@ ¥k [ GEakzj Hso Ols | dedeslss CstededuOh & L oy
Le( ) A yo 8( ¥) 1)

ISSN: 1311 2864, volume732), 2022 ISSN: 1311 2864s (s 3% (2), 2022

Union of scientists in Bulgariabranch Sliven vl ¢ L dz0 By dzf S dztsdz #w dzdzg |


mailto:evgeniya.vasileva@tu-sofia.bg
mailto:d_nyagolov@abv.bg
mailto:evgeniya.vasileva@tu-sofia.bg
mailto:d_nyagolov@abv.bg

kb¥)i SftiHjdv fttiHOoOlsj dzdzOIsO W EdzC ydw dz0  sfmo

JbsHtsdzsedwY d tojL kzdzkOld

nd BO dzZO dL Mmdzj He Odzj Ists

ddzsjLi s dzO0 §sfmdzj Hs9 Olsj dzdes CtstededteOh s Lo jdes h j
1o 0 1

© N YR DO D

.
|

Adci BEfn j BO 20 dzj CsEdedEeOdzOlsO g fmls

Kjd &0 dLfmdzjHe Odzj Ists

KidzsO dz20 dLmMdzjHe Odzgjlss j HO M dqLBjty §tMmMdzjHBe O
OfMlsOkdL BO &0 fdMmlsj OO HO tfdektd S GQundsj dd L
i d M€ O o bkfilsOidfesgQ d @ o digs ©OQo dz® dz® 0. 01 §tod ¢
odAHO® 020 Gtod L OHOH  dzd MlstsNdzsmEig , %0 8 OEOR] stedls j
minph vm

{iLbdksOld ©ls dLimdjHo Odzj Ists
10 HO fj kHsodjleotsted @Mis@Oitss Qda &6 > d6s, ¢ i & OB d o
bfd do Odzj dz0 ©lo ttc] dzeROCCfisd BHODBO A @ d RO T MO ls 52
1 t6j HOo Olsj dzdzgOls O Wk dgS ydw dz0 e tstej dzOlO Mmdmisj 50 d

~
g

Q U TITTTI

T FYR p YA p nm@ip p mwmp p

10 HO M@ Py ®Bdsmdekztewls ¥y j dzOdzedlsjy s OL Olsj dzd
yifm Mji dqLiscdkLeO BilsHO L O MddsjL dz0 CstededtcOnh d
1. rJd&zOdzOIsO ftoj ntsHdZO R OtOCIsjtedMisdC O Mj dZOBItcO
W (=W (n & (p
L (W)=L (WD [ hsls Cinjlsts fdjHs O:

L

2. 1Mo ] sk stej dZ0O MdMlsj &O.
o r] LTTTTT ODTITTTT

Nmdr p TP p TEITTUTP TE PP 0

2.1. [ftjHjdvdj d&O mMifeweoOhdkj ujmbsslsd:

P P P ,
1« ~ prirmth 7.- oV p T T T8

22) smlstetsw 9 Odzy dzO Oﬁ]q’d31]’lstslso[qdzOlsO [ oY m:
Q v mnmnh plh ¢ mQ0x 06
3. 1 mlstetsw o Odzy dzO I(])\L/\(W)de N4 Z20dzOIs© Mmdmlilsj O
3.1. [fwjHjdavdh] MfteweOh OISO yjMmMstsls@d fm8du L OHOH J dz
HIss2 dzts misfpjO ®HOIc j H ]y dzv BlIs OV JdEO o L Ooadmd dismls
yaw ¢l



—x

IS SR
5wy PV

RLB(JU®O- dngim .

ui ¢ zO M dats dz;%-@mOJqdzﬁmmamm HdOfOL®d 50< ¥ <1000
2
4. 1thistesw o Odzj Gt Of dsisks (1dz® j Yastc

LK(W):Lr (Vy 'le( 9‘
(w; w)- -40 { 20 2@B /dec

L[dB]

80 1
74
60

40 1

0. n

|
20 + |
0 d$/dec 1 1| 10

-

T t + >
10%@ 1000 10000  ¥[s"]

L

001 02 1.,
201 0dB/ge, 1

40+

-60+

-80t+

AdG. 3. ¢mMdEflsslsdyudz® [ d¢ym dzO0 Glo st dzO
udzj H fofisteby ) @diclss jdz® Mj ftojH OO0 Olsj &zdzOlsO W ZdzC yd

Yo mintYY — mten’y 11 T8t pN°Y wﬁ T8t TMip

‘Yop YR p  T8tqQ p @A p

Yioop Y p T@N p T@ITUP P

5. lteso jteC O 20 § bRl ROk L Httk®B® MATLAB.

i MsOow Mmj ftojHOs Ol dzZdzOlsO WEkdzC ydw dzO L Olse tstgj dzO
ftesyj m.

@ n

G NG N ed

o ™™g p WA P , VTITTT
" T®n p mimp p hTBIA p BITD p
ISSN: 1311 2864, volumer3?2), 2022 ISSN: 1311 2864s ts3Z (2), 2022

Union of scientists in Bulgariabranch Sliven vl 8L 20 kyd dzf S dzsdz w tdzdzg ¢



s s W

W1=tf ([0.02 1],[0.3 1]);
w2=tf ([0.01 1],[0.001 1]); W e
W3=tf (500,[1 0]);

W4=tf (1,[0.01 1]);

W5=tf (1,[0.001 1]);

Wcor= W1*W2*W3*W4*W5;
cls=feedback(Wcor,1);

figure(1)
step(cls),grid
figure(2)
Wk:Wl*WZ' K u‘r_n t-‘n.z 003 r.!é-a inﬂs J;Js
Wn k:W3*W4*W5 ; Tine (sec)
bodemag(Wk,'r',\Wnk,'b',Wcor,'g"),gri AdG. 4 1t - BHG S

CGdOdzOIs© MdMmlsj &3O

" @—Zp""ppa X Ppmmpoxp
0 T18tdg

— |
Wik}
wicor | -

Magrituds (d8)

&
3

0D s

-150 -1 o 1 * - 2 - 3 0 5
10 10 10 10 10 10 10
Fregquency (radisec)

AdG. 5. odym dz0 dzj S MG EFtePdzPte O W\ H tzP ds@dpE @ @ @B s ©

o3 OWekr)
1 06 dzs yj ded §
yto Ju f tsdzLdgjOQstix{HvO L Of tfifigfddglsHie § @B &zdets O 5 L 9 j dzO® Yt
zzyjdedlsj © tjLizdzsOl fsCOLOIjdd @O ¢O0yjmsesslsts,
ltejBilsts dz2O ftejteijckdzdtcOdzi MBPESESEEFSYOH PO, getsls O
sjdz L O dzOH j Y HdesMiszP2 dzO e Htzj 6 b BdzOIs O figd Mils j B3O O.
4l LHOHj dzgdWw d3tsMiajjatitf tols ejtctg HHOO &l d L yd mdzj dedlsj toj L L

REFERENCES

1. I s c,h e$ve o rnimyvat o ma tuipcrhanyolte&ad fed Ga0 7

2.1l sc,hesvMar (,O0smoaivt omat ,TAdai, H@&d &

3. MATL AHBi, epfrer f or mance Numeric Computation a
4. User's Guide. The Math Works, Inc., Nat.i
5. Control Systems Tool box. User's Guide. T

nd
c k,
he |



N e

COMPARATIVE ANALYSIS OF EXPERIMENTAL SAM PLES FOR HARD ANODIZING AND
CHROMING

Zdravcheva G.**, Dimitrov V.2, Dimitrova V.3
e-mail: galya_lalowa@abv.bd@* - corresponding author)

Abstract. The purpose of this study is to prepare samples from aluminum andostpkzlt-

ing of wearing resistant coverage. The analysis was done after plating the coverage: for alu-
minumi hard anodizing, for steél chrome plating. The roughness of the surfaces was meas-
ured before and after plating the coverage as well the thickofef®e coverage after it had
been plated.

Keywords: Prepare aluminum and stediard anodizingchrome plating.
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TESTLAND : VI. KINEMATICS OF FREE V ERTICAL MOVEMENT
OF HEAVY BODY IN THE FIELD ON THE GROUND

Dimitar G. Stoyanov *, Maria V. Gramenova-¢ ngelova
Technical University Sofia, Faculty of EngineeringPedagogy Sliven
e-mail: dgstoyanov_ipf@abv.by mgramenova@tsofia.bg

Abstract: The work offers a set of test tasks on the topic "Kinematics of free vertical move-
ment of a body in the figlof theground'. A rigid body on free vertical motion is considered.

The kinematic dependences of free movement of a body, which are used in solving the test
tasks, are presented.

Keywords kinematics, velocity, position, test tasks
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MONITORING AND ANALYSIS OF CLIMATE DATA FOR THE REGION OF THE TOWN
OF SLIVEN

Konstantin V. KOSTOV
Technical University of Sofia, Faculty of engineering and pedagogy of SBrdgaria
J-mail: konstankostov@tgofia.bg

ABSTRACT: Data on average monthly temperatures, prevailing wind direction and speed,
as well as cloudiness for the city of Sliven are presented and analysed. The study is for a pe-
riod of five years from 2017 to 2021 inclusive. The obtained results were compared with the
published data in the specialized reference literature. The results are presented in a form
suitable for carrying out analyses regarding climate changes in the regidrcan be used in

the design of heating, ventilation, air conditioning and refrigeration installations.

KEYWORDS: average monthly temperature, wind direction and speed, cloudiness, climate
data.
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EXPERIMENTAL STUDY OF THE R EACTION TIME OF DRIVERS ON A TRAINER

Petar GEORGIEV, Stanimir KARAPETKOV, Hristo UZUNOV*
Faculty of Engineering and Pedagogy of Sliven, Technical university of Sofia, Bulgaria,
e-mail: novaknovakov@abv.bg, skarapetko@yahoacom,
hvuzunov@gmail.comy (*-corresponding authpr

Abstract Researching response time is an important part of preparing an auto technical exérése.
reaction time is a time interval during which the driver perceives objects or movements of objects in the
surrounding road environment until the moment of the beginning of its impact on the cerrake

pedal, steering wheel, etReaction time i& component of the study of the complete stopping distance of

a motor vehicle involved in a road traffic accident (Traffic accident). It is a component that is influenced
by many factors: size of the object, distance, visibility, illumination, road condjtgender of the driver,

age, physical condition, health condition, emotional state, ability to perceive dangers, use of substances
that affect of perception and brain activilgesearch the reaction time of different drivers can be used in
creating safey measures related to the organization of road traffic, with the aim of reducing the proba-
bility of the occurrence of road accidents, which include: reducing the permissible maximum speed of
traffic or creating conditions for reducing the risk of danges@ituations occurring for a certain road
section.

Keywords:Auto technical expertise, Road Traffic Organization, reaction time, full braking distance, con-
trols, emergency braking
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fjHOdk ( BOCMdBOkds M deOydsts L OSH fdzj ded j) . [ desets
stcdj dzf 5 1 IsdzOISO dzOMisd dz¢ © tsIs clzd3dlIsy .

[tekze GMmdse jd jdjkjds, St2EsnEEY dd oz ®sy O
9l L Bsy desislsO 3z HO 9ol Lftedj &3y f OMdsmislsO d HO K

A /(2. UBIMLRY[HESR b1 of RY R,oHBFIUGURIRCAIT LS U]
SsARCO

ltcjdiBilsts LO tj OCydqw J Mmi MisOo jdes tsIs Ho O tsMmdatse

1 tcodwj jldsGYO dzOtcj yj deslsts Al tcj sy L O ol Lftedj dgsOC
JIss oetsHOYi s 9i Lftedj BO MdedzOzZO L O f OMdesMmis d fe
ftcjHBBlsotOIsW o Odzy dzO ftetsdLh jfMmlsedd. wuvsLd JlsOf tsls

“djlsdodzs otejd3j: otejdsjlsts, LO Cwjlsts ytsojhcdlsj
Ctsod, odBtOyYdtsdzded, Istsf dzddzded d Htc. HOL dzj dad W .

ltejdzdi LO olssHh®@d j BOj di3j Ists, ftojL Cjlsts o L ftoc
sBtOL d, L ok¢ tsoQdzdid cLdED d=lf @ffn) detdfijld .

Jtejkj @O jsbhbecgagtss, C(sjlsts j d SBRSHJ B @O o
9l 9 9aBBHOYO O BOLO 9o Lftedjldlsy MdedOdzd L O tsf Of

Il sstedw jlsOf | IOCO dzOtej yj detslsts Altejdsj L O Hod
HO dE@Hzj GKcOddlsy L O kftOodzjdedj O [} idzQ firgef ool
sBhslsts otjdsj L O Haq jdzdj dz0 HjMmddv Ct.OC Ytod 5
MfdteOydedwy ¢ JjHOdz jrddyj M OO dzdls j s B®ls HAOO toffiOf
9 LOsadMmddsmls s UBWSGB@ 2O tsf Ofmdetsfmils d ol L d3tsy dzt

- YyoC oEEOOYi Is j BHILjdzid d SyOSte O ol L dzd S o Odz
ydqvw § Osls7 Co9j lotde jOdgjAsts  dzO o9 oLtdfjtagfjjlsdtsO dejQ dH o0d, %2j dzd

-1 d BYOS Ofi®dzj L toj dzd j Iss dzO o9 SHOYO dqdBBO B J S Isd,
fi IsdzOIsO tsBMlsOdztso CO dzi ftoj Hf SZOCO Istssp Ofsls ] &gl st
ot B3 Ists 2O ol sfBYRMLORIL @ Vo @ J ded J ;
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-RL dz] ez Odzt ydlsj dzdets dzj syO€ 9 0dz0, dL dzj dzOH 9 O O f
5] OMdesMislsO MO §fLOSIsdyuimMSd dLol dz fsdzjLtejdedjlsts daC
1 dzdzedw My dteOyj dz i Is ZO HOHjdets i Isdets ftoj o tsL dz
sdL O fj dOdyd hj GfPhQHiEdnhBaz@" a @ tHmy YielOez] o L d3d dz
odw &z yjdsi o Sl Bsdij dEsO d0 fwjHftdj BOdzj dzO O
5] OMmdesMislsO® ddzd Mdedz0dkz0) HEt sCtdyOlkj ddslsts &z 0 d

2 3. 4 __ _5_ ___
(D) (@p (D (W)
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e 7y ow Y ~ 3 N 0 waA"RNAave " vy A v T s T A
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® y n Y ~ 3 N 1 NaA TN A S ' w O A A N gu Ay e v A ( n? R

" TR '} ~ 3 N 1 NaA TN A O ' w  Gu ~ ‘ yu A n ooy ‘ [ ] -

— —— — —

w "y o ~ 3 N 0 NeA TN A w e Ny v sy P AR e noov

ndeyp bz 3f delsd dzO f ) dzded W MY L OUJ C

Jtoj d3j Ists -0, tojj OS mdfftsdzj dzls tsls W stcdszde@lsO) & © 1 dzj c
A L 6
30 Gy MBI 5 (1)
I sdzeyjdzdvls dLteOL dd&BO dL Sdzs ydlsj dzdaets o Oy dats L dzOn
fOC IR OzOdkdL te02¢d tfOM&OO Ltdd d dzOddydzdlsj
fesdLh jMmMisedj (luvl), OolbtjSMyjtlils j Hd jd HO
ftejHBo O] 1 ul .

3. RY&afrrlorve 19 Jtrfruvd 10 tr ¢ssRRECL @3t RS U

10 dLMdzj Ho Odzj otejBjlss L O -tsjcQ Uapd'ste] dafd IOz PG
F12P,0 | 6 dRC. 8, 2

I “jemfjted k) desO EyOMmlse Ols ddy0 &O i L8Ol s 2

o0Ohd ojhjMmke O.

1 OHOYOIO dz2O0 | ¢ MY j tod d3j @risdd 9j0 Isz yIefrdstingtsupddisdy o0 O Lizoffi
fted § %o STOBHED LRS5O, Isj HO ftojHftedj O Oo Otsd
MO LOftsLdOIsd M dOoOyddz0 L O fswWe OO dzO L dzOS O.

4 BzzOsteO SlsydkO ktod otj dj dzO® L O RL diy D dzOf 1O,
Csdlss M dqLYtsdL o0l L O fMia@sdml2dyj MSd HOdzdzed d OdzC

N
4>\

20 1 dskz OIS 5

A% 5

AqEd 2 jdz dLadzjH
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v OB dzdu®M L tod d3y Aetie@rdzdag s Jjf Wliptp j o g digddzls d ]S thnj dAQ@ptRE

_ . lJtejd3j LO tj OCydw
lhieo be®@ RL dzj dzO 14 8Yyoscea¢ [Yyo0coO

1 41-50 ¢ B 1,13 1,03 0,87

2 41-50 ¢ BN 0,93 1 0,96

3 31-40¢ BN 1,4 1,03 0,96

4 41-50 ¢ ¥ 4 dz0O 2,23 1,6 1,47

5 31-40¢ B 2,23 1,44 1,23

6 31-40¢ BN 1,46 1,24 1,26

7 41-50 ¢ B 2,23 1,2 1,16

8 34¢. B 1,30 1,13 0,80

9 33¢. ¥ § dz0 2,16 3,00 2,40

10 37¢. B 2,2 1,06 1,03

11 36¢. ¥ 4 dz0O 2,2 1,53 1,27

12 42¢. B 1,35 1,4 1,2

13 49¢. R 1,77 1,2 1,09

14 53¢. ¥ 4 dz0O 2,23 1,4 1,23

15 39¢. B 1,26 0,97 0,9

16 30¢. N0 2,43 1,5 1,36

17 33¢. By 0,87 1,13 1,03

18 21¢. B 1,5 0,96 0,93

19 40¢. B 2,03 1,3 1,6

20 32¢. By 1,13 0,95 0,92

21 24¢. B 1,4 1,03 1,06

22 33¢. ¥ § dz0O 1,73 2,44 1,4

23 36¢. R 1,3 1,13 1,03

24 42¢. B 1,36 1,7 1,2

25 36¢. ¥ § dz0O 2,26 1,77 1,5
Hicj Hdzs 9 tcj d3d 1,68 1,37 1,19

4. oo RNR AR Ju 1P JJuy(r1rRU[ tr1v] uvduRr

] IsjRrdduyj MC OO ddlsjttOlktt® ostejBjlsts L O tej O yd

sts HO ®i wBsjzzij 8200 Mists?2 dztsls e dC tg SIS ff jwad @] RIFSADS fij k
dzts iy ls .

I Isjadedyj MS OO dedCs jtdgOdSirusfy offtdg g3 jAgts] 5 YOS 9 Odz0 0
HO B Hsj) Bldzk2Wpj dzOIs O Mists?2 detsfls fsted S § £ ntf sitf jesd g i) Gzls ® 2 fn s
dzs s .

l IjrddyjmMtOkO ddlsjttOiztc® ostcjBjlss LO tj OCyd
HO B slt@iz ] dzOIsO Mists?2 detsMmils § toc &k )] Ashis {8 difig jS&IAD® M s 52

t OLdZd S OISO iBiYHE MtejHdBts otej &3i, ftdzyj ds s
cOlzte® L O AJYyOCo0dz00 ftsWe O dzO i OMmdetsmls W Bsipj St
sd ydeslsts otcjd3j LO tojOCydw J Bddzts EMlsOdatse j dats ff toc
kso CO; o wifdldlsy MO kEyOmlse Odzd HBBt] HSHCEEIe jdz
M Bz dzZOIststc, IstczHdets Mj OHOf IsdcPls i Gij gdzPc BzOK @d BH
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pOdzj @O oBHOYd] EyOflse Obatsda ds,d IsdO ofni td Lijafddisz@t=O Isck
3]

BOodzets ftod ftsWo O dgO YOS 9 OdzO tsff Ofdatsfls.
HtcOQodzj dzd j Iss BB HE otej A3y dzOISO HtedjIsd o Isj mded g
i Cfedisj delsdlsj Mmifg MdBazzOsste §60L 900k, Yj MtejHdsl
st desMis df & sfpy Bs26ls fedjlssksts o Isjndduj S OO dzd ks
b dzOdzdL 20 AltejdBjlbts LO tjOSydqwo mMistejH 9i2L cOMm

s OB dzdy@jRAdets " Jtojdsd LO toj OCydw", Mmftste] |

_ GBiHdgs "lej®k] LO ©j]OC

Iieehkd 1@ RL dz) ZOH 1 j5U0Ce 0] [ uyOSe od

21 6 3| & v 1,45 1 1

21 6 3| 3J dd 2,43 15 1,36

31 6 B 152 1.14 1,08

31 6 4] ¥ J &a 2,09 2,19 1,64

21 6 B 1,46 1,26 1,08

21 6 3 J dzd 2,23 16 1,47

51 6 d3i

51 6 3 J dzd 2,23 14 1,23

{b ftdzkzyj ddlsj P2 kfzs Osdy { @08 vy dzidd & 5L @) dzt
OCydv tsls & 3y jBj Mz OJHE B o 2O O RS 5 @ Pdatipffls sB W
HsfMisOli Yydes S tsdgyj delstedtcOdzj o) tenkz i sdzOlO fMtej HO dd

li o9 9i LicOMisss OlsQic@icdzd PORA Hi B0ALBHBE] L O tj OC
50 dO tf Ofdetsls, d&3d % HBEY &Y fdg S UPS » DdePls §f 539 ©,088 tet]
sYOC o 0dO W o O sifos s O dusAsdzjSC @ , kB otsj BB Ists L O to

li 9 9i LtOMistss Ol Qe @itclzdf POBA Hi & OALtSHAE] L O toj O
50 d&zO i Omdesfmlis, dafjssiH g IS UPCH PdzO f SWsp OO dzP te th
syYyoOs o OdzO § sW o O siOB s IO dasAnlsdzdj ¢ @ , B® ot j B3 Ists L O toj

li o9 9i LicOMisss OlsQic@icdzd POMA Hi $ 0ALHGT] L O t6j OC
90 dO sf Ofgdetgitg j Isgsd A H B § tzedIs flzi S YUDECFORO § sWeH O Odz® tey
sYOC o 0d0 5% o O sifos "s@ O dusA@sdzgjS @, BA® o j Bjlsts L O toj

b dOdzdL d20 Altejdijlsts LO tjOSydwo MmMistjH. 9i L tcOM

COB XY@ jBds "ltjdi LO tjOSydw" ., e,
. dtoj Hdes " | to j LO tj O¢
It eefkdd R L dzj dzOH ; 1cjtsuOQ;(dD3§t luéﬁa(ydi
21 6 30 1,04 1,25 118
31 6 4 1,81 1,67 1,36
21 6 5 1,85 1,43 1,28
51 6 6 2.23 1.4 1,23

Il sdzzyj dedlsj tej LIz dzls @ls dntey @eizlsd YO t6 j d3j L OR3daHARISyd oot
HOYd, EftcOo dzw o Ot O B dgtsB fHizBQls W dathj] d IsWv K dzOO toj
z0 i Ofdats M lss, s dfvL dgfisf) Cootey difjts L O  to-jo@ CLyefOVny Is daftdsQ o dajtsdat® iy .

ltod dzj syOS dz@ dz0f @ isdasdBH d sZ020 sH OYdH BB 6 ff totg §f G et f
] OCduOCIKOIsU®2otcj di3j O UctOO fjds &dPls jtslso WHSO Y d . ]l sHOY
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Ctezf © 41 0 510 ECists . g tc j5djooOfif O dej dzed 4 M ol L ts@Mists
Csjlsts sy 4 HOGhHoBBLHEFsSHdYy Ssdy) distctcOdzs 2§ tcO9
lted fswo O dz20 SYOREzOLZPIsFFf OFezO - S wPBE dtc © I | 1439
dzedj -ipl feOMmisdedlsy otsHOYd. R ftod ItsLd o duHtc QdiyjlLoyC
Ctezf © 41 6 5H)ts BAtdSH . 9, to jHA®jo OdBO ftdsj O Seay dfivtc Grp driCdzdigd S

sO ctkzf GGtsH3.1 O 40

dtcjJ HdzSIsts otej &3y L O tj OCydqw dgO0 Isi 460Mistso OO @6

dicjHAdBISE oatjd@idd L O toj O did dg8pbsi L tcOMistseo OlIsO ¢

dtc]J HdzSIsts otcj &3y L O toj Oy o0 dgBBRsi L tcOfMistso OISO @6

RLOBH BIs dLydmdzj dedwilsO fp fsdzkyj dzedlsy toj L zdzls O]

-4 ko jdzdyOoOdzy dO Altejdijlsts LO toj OCyYydw o OozOts o 1
ts B d dzO.

Sl cdzsy jdzd jIss dzO@ QolstsdBsBddZzO 9 dBsdj dzlsO dzO dzO Ml
sls AltjdBjlsts L O tj OSydwo

lted etdw diis Al toj d3jsA T O paIsPd W ds daROH d& Oo Is s dits
sy jddiks, o C(jlt azOmMBYF.o O slIf @OMEzasd) IsigPlsz @yd v,
ol L Bsy detsmis HO ftejHBIsoteOIsd 1 vl .

-Altej i Iss L O tog Okygqgvia yRew A [T OMdzOls O L-f&dzExy i@
sls fczsyjddilkts, o (it ol Ldd¢ea0 tfOfMdsMmissO L
desfyls HO ftejHBlsoattOlsd 1 vl M ftojHitedj BOdzj dzO O8 Ot

RLoOBHG s dLudmdzyj ddY fOoffigdy Bz tu@fls DdOH L lf IS O

RYJIJTR
1. RL9 toh jdzSlsts dqLMdzi Ho O f BCOL OO j Hdet® dasts ooty
O tjO0¢ydw, Cjbts J fCOLOIsjdds LO (st Cilsdtsmisls

2. 0dzOdzdL O dzO St L edflsh) ezl fisitdsy dFOd Bk lsE®OL o Ols
ptej i) LO ftoj OShpdivdedlzQj ofHBASASS Clf Ssso O dzO o5 ¥ j Isj

3. WOMCslsts MisjHds otejdj LO toj OSydw | OdzdOkdL
ZoAdMsS st fj § tdlsGs GEED E ckif O
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AUTOMATING ENGINEERING WORK IN TECHNICAL EXPERT ANA LYSIS

Monika UZUNOVA, Hristo UZUNOV*
Depart ment of A C eSofawBtigara, enajl: snonkansuiioya@meil.bg
Depart ment of AMechanics, mechanical engineer:i
and Pedagog$liven, TUSofia,Bulgaria, email: hvuzunov@gmail.com {€orresponding author)

Abstract The engineering expert analysis of the accident and the conclusions resulting from the analysis
are the basis of the court decisions. these tasks, it is necessary to carry oamplex calculation
procedures using multiple iterations with a change of one, two or more kinematic quantities. Automating
the calculation procedure leads to a reduction in the possibility of calculation error. The development of
this website is the firgtep towards reducing these erroiidie system is implemented in the form of a
web application, using technologies such as HTML, CSS and JavaScript. The site contains a total of 5
pages: Home, About the page, Scientific articles, Contacts and paymenCaadlations. The

Cal cul ations page is intended for calcul ations
of conservation of momentum of the system of the two cars. To perform these calculations, functions are
created, the results of which are savin objects and presented in a table after pressing the "CALCUTE"
button. The entered valuese saved in LocalStorage.

The developed web application for the work of the auto expert and the calculation according to the
"MOMENTUM 360" method is a smadlart of a larger project that will make the work of many auto
experts easier and more erréree.

Keywordsd o Istsls j Rdzd Ui MS O jSMijelsdL O, kje foddtsyjdedj,

¢luoffovrRIRTOLL 1 ¢ RLUFCLCELVRC BtUr 1 U[IMURY[HSR

[ R
| Y 5kdCO u) Pupdeiny [ |
IsSOjHtcO Astsdstf s Isi -adalf cfﬂ’]o[fr]lsg-mglﬁmamkfamz,mnom@mall.bg
2S0OIsjHILO Af jRrOded SO, d&BON d dzts s tiztf § degls, i Wiy ts § dets lsige 0dsd
e-mail: huzunov@abv.b§-C stc j Mt s@za BB

1. J13lrrruRre

4 ©OLodlsd ] lstf cd@zddsdsy sgdg@Es dzsc dqd §toj L § sfdzj H dzd ks
jBO Motjlt dzj tlsd3j dzddsdzir st od s@ihg MBo@lsd ssHd e
©cOdzj d BSBLOBGIKSO 20 dLiGd 5 0dzO0O dd¥ stedBOYd™ . Rd
Bl toL HHESSMIsH Qfdzdzd, HOo O d 1 dzdzO® ddeW sted3Oydvw dz©@ € dzd J
v 0 MYjMswoO dkzkOdjlsts &jyHE bkyjsddyd, -ifEfustossy
Ml Hi oy Ols Bhesets ddaW stedZBOYydw d Mmj BBYOLC o Ol HMB tedkdBOIs
Hjde d BOa jdz dqadasjteW j2f. RAWSLHBOYJWISO o HAD dBE HIgt WG
kEOdkdzO®. [Hdd 0L B Jd &P di HogddEsdR] Wy jdzzi\We i © Of s i jizs
Bi tocLts HO HtsfMisdedz HEts Isi tofj dzOIO ddaW stedzOydw .

AjdzlsO dz0 s OO0 i) OdzOdzd L O Isj ¥ jf ey di dndztOf |
kOO dO ysojC, LOdk{dOsOh fj f OslstslsjoddujNSd |
L OHOY(d.

ROz Jdzgj cdzdWIs JCEMY Jjtelsjdz OdzOadzdL dzO 1 vl J 9o Bhdzts
OB nddyujiMSO jCMyjtelsdLO. 1 esdLisdyohdlsj ks Odz
dv L O bsydsshls  HeMiste jtedtshls @O §sdkzyj ddls] 6]
iCMmijtesdL O | dLwimd o Odzj O eMmdySd im0l dijls 4 ¢
Hdyd &l lul. 1 MojltodOlO jSMfjtlsdd §LOSlkdsO f
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ftcd dzOc O d dLo jMmisdzdlsy o dzOEZSOLO &GilssHd L O dL Mmdz
LEdkzskOlkd dLdMSo 0O § OwOdj ddzts 1 6@ z@ & Bdzj H 82O dz)f 156z U i
luvl., |1 IiBOYIsWep BIi H] t©0OLEdZjHOd d ,{ 0 ttsy § teH gzd
Ml slso jlsfiso Ol &0 Skl ©ls L dOsdlsj &jlssHd L
HOdzdzd HO BI HJ i IstcGdsp & teffetsy JJdz f dsjdd de®lslz] Bls tsMis O
2. [TovrtrROJR R [frUJTIR
v dMlsj GO O { t&iBHCH lGfQoQidst Of Wafjdesy j dzd j . 1 O BW tstedgw
fteddzsy jddjlsts MO dLytsSd 90dd HTML d CSS. 10 Bj
JavaScrimtul POl s 5 MlsteOddyd, SOt oMW O Ml
Nj HO Mj HBfmisdcdy HB oaMWCO HEkEZEO MsteOddyo, ¢ O
3a cTpaHuuaTa Wa4ucneHun r HayyHu CTaThu ( KOHTEKTH W paznnawaqe
‘ ‘ ‘ jHayuHu CTaTHK ‘ ‘ ‘ | Dopma 3a cvodlLeHne | ‘

Ade. 1. Ohdds KOz yHE slsHj ddzd s j

14¢ JdzH jJ Mol tedzOls @i @@ 620 HJj f isO@KISPH Ou BB
ctedyd LO destedOkzdzOIsO tOBKISO dzZ0 kZjBMO2ALO Bl Miste
ht ml MswOdzdyd ¢ tsmicy HMise tsd3:
<script src="app.js"></script>
10 HO Mmj Mbdedzj wHB ¢ tcd@Ldadlingdz] dzfw z dzI€ Glsfds, 5 i
HJ dzd Isd WEZdC ydd: calculateCarMassTotal (), C 8
calcDownhillSpeed(), calcUphillSpeed(), calcDet(), calcMatrixF1(), calcMatrixF2(), calcDlandD2(),
DlorD2devidedBym#)t () d parseToK
4/ LHOHJjdzd MO dgv € tsdzC,8 Oi fH(O) {fgi} effl tsjer{ T Is ovedXlsd?ds ¢
ZzOdzOMmw dzj dz20 Mlsts2 desMmisd ddzd fetsf 2mME Odzy dzO dgv € sW
sls C BBH:
if (
('document.getElementByld("zerol").checked &&
Idocument.getElementByld("onel").checked) ||
('document.getElementByld("zero2").checked &&
Idocument.getElementByld("one2").checked) ||
(carOneMassTotal == 0 && carTwoMassTotal == 0) ||
(data.anglbefore == 0 && data.ang2before == 0) ||
calcD1 ==0 ||
calcD2 ==
)
alert( " [ sdzv, o9l 9jHjlj ftwOoddzdd Jqd¥tstddOydw d GlsBj
}else{. . .}
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1 sdzkyj dedlsy tojL EdzlsOlIsd My LOfdmMeaOls o BBJSCIdI]
matri x22, downOr UPHIiUIpIHIi IdI ,sed®enh dDonant r i xF1 d m;:
onebeforeMStwobeforeMSoneaf t er MS d t wo a f, twebefdeKmH caneaftelKenli o r e |
d twoaf.ter KmH

YL Mo 82 Mise tsis SfinneBOTMLY &y a Edzis O Is § i sdzlz g, dzd |
twobeforeMS oneat er MS d t woaft er M8vobeforkmbeheat KenHK mH
twoafterKmHfmj ftojHMIsOoawls o Mi LHOHj dZOISO IsOBdZdyO® Mmdzj H

i !
Wa4yucneHua

[ MoneTa 3a CTORHOCTH ]~—> Local Storage

WN34MCNK

Y

v
,Taﬁnmua [ ]
pELEHUA
X OyToH

Ade. 2. otendlbjSEatcOL A®LMdMhdzg dzlf Bfior

Local Storage | MmMot2MmMlats, Ctsjlsts fLodYe O dzO
9 Ols Ho tMilds2ddris © EkjB BtOkRZzLI @os BejQ thiciXy OB, 8 QY
Ml AtcOdzgj dzd © BtOERZLI O, hj Mj LOfOr¥BEHIGELE. MudyaO L
ZO0O JavaScript | dqLYitdLaOdts LO M nttOdveoOdd dO o
Mol toL Oded M 3j Ists36@ , ANONBNMT UM s5C OL Odets dzO@ W e kO :

AzdzS yqdwlsO Aget StorageData() M dL f sda 9 @, |
localStorage® , LO HO ®BBEOIs HO B HOI dLitdkLoaOdd LO dL
WtcOGd3j dzls tsls € SH:

function getStorageData() {
const parsedData = {};
/Il interate through all elements of the localStorage and parse the values
numberlnputs.forEach((element) => {
parsedDatalelement.id] = JSON.parse(localStorage.getlitem(element.id));

D;

return parsedData;

}
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METHODICAL SEQUENCE IN MODELING AND SIMULATION OF BURNING PROCESS
AT GAS FUEL COMBUSTION

Neven J. KRYSTEV *, lvan A. PETROV
AMMT" de p a rlty ohEngineeringraadcPedagoggliven, TU-Sofia, Bulgaria
e-mail: nkrystev@tusofia.bg*, ivan.apetrov@tsofia.bg

Abstract: Experimental simulation modelling is the basis of the present work. It is usededs

fective way to familiarize ~ and introduce students from heat engineering specialties to the spe-
cifics of combustion processéhe advantages of modelling and the possibilities of achieving
optimal results in combustion processes by changingebengtric, initial, and boundary condi-

tions in an experimental program environment are presented. As a task in this report, the results
of a computer simulation of a combustion process, with separate supply of the fuel and the oxi-
dizer in the conditions dd straight jet, are considered and presented. The task is also the basis
of upcoming future dissertation research.

Keywords:Numerical simulation, burning process, nisothermal conditions, gas fuel, straight

jet.

Introduction

Modelling of physical and chemical processes in the field of heat engineering is used as a success
method in the design of new equipment and systems, as well as for analysing and solving tasks relate:
improving the performance and energy efficiency of existirg slevices.

Engineering science is based on two fundamental methexiseriment and mathematical analysis of
the laws of nature and physical phenomena. With proper planning and correct conduct of the experime
its main advantage is credibility and unemqealness for a given case. In the second method, natural
phenomena and processes are described by differential equations, which give the quantitative relati
ships between physical parameters. Considering the complexity of the heat and mass exchesggs proc
in the stoichiometry of the burning process, the use of numerical simulation has been proven to be quit
successful approach in the research and development of new combustion technologies.

From the technical point of view, combustion is the camtirs oxidation of fuel by oxygen from the
air, accompanied by an intense release of heat and light. Three conditions are necessary for a burr
process to occur:

- A chemical reaction to occur between the
fuel and the oxidizer.

- There should banity between thermodynamic and chemical equilibrium.

- That the system is isokinetic, the rates at which the fuel and oxidizer are supplied, the course
the oxidation reaction and the removal of the burning process products are equal.

A basic concept in modelling is the concept of model. A model is understood as a simplified syster
having a material or abstract character, which reflects only separate but important properties of the st
ied object, called the original.

With the help of the models, specific physical phenomena and processes occurring in the original c
be studied, and the research itself (be it experimental or theoretical) takes place on or through the mo
Therefore, the value of modelling as a scieatifiethod is that the study of the original representing
some complex system, through a simpler and more accessible object for research, reflecting the most
portant and most characteristic features of the original. In order to obtain specific resuttsgroradel,

a numerical simulation is performed. This is the process of realization of the previously constructed mo
el, during which specific values of the parameters characterizing the consideredcpleysical phe-
nomenon are obtained.
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In orderto use the results of the model tests, there must be a complete similarity between the model
and the original, which means to establish unconditional unambiguity of geometrical conditions, physical
conditions, boundary conditions, initial conditions. Bus purpose, before using the obtained results, it
Is necessary to check the model and the numerical simulation for correctness. These checks are known |
the specialized literature as verification and validation.

The verification process is expsesl in error estimation, which determines the accuracy of a calcula-
tion. This depends on the correct choice of convergence of the individual iterations, the correct choice of
finite element mesh and their distribution on the object, the correct choicatloémeatical equations and
their solution sequenc@he process of validation or validation of the model is a comparison of the re-
sults obtained from the numerical model with experimental data obtained under identical conditions. This
determines whether theumerical model is adequate, i.e., sufficiently accurately describes the real pro-
cesses taking place in the burning chamber.

The aim of the present work is to investigate the possibility of influencing the burning process
through computer simulatio The main characteristics of the burning process in the burning chamber of
the device were studiedhe obtained information would be useful from the point of view of regulation
of the combustion process under real conditions. Also, it could be usee @uticational process when
training students in thermal engineering disciplines related to combustion processes and their modelling.

Essence and consistency of the developed method.

In the present work, an experimental model of diffusion combustigaseous fuel under the condi-
tion of a straight jet has been developed and considered. The model simulation for the considered fue
process was carried out with the program product "Ansys/CFX".

In order for the correct application of the pragseamerical research in the educational process of
students of the OKS A Master i, it is first ne
theoretical features regarding the researched object, for the object itself not to have a georpketxic
configuration, however possible and easy its validation.

The numerical simulation of the process of diffusion combustion of gas fuel includes the discretiza-
tion of the studied area on a finite element network. To determine the variabkigsigtemperature,
concentrations, mass flow rate, velocity, pressure...) for each of its nodes, a system of equations is solve
based on:

Continuity equation:

& Hlpv,) Vel Fpv,) _
Lo X & fard (1)

The equationsf motion for turbulent flows:
&”a+/.1(;.vx.a)+ﬂ(,l-Vy-9)+u(;.VZ o) _ u &g, yao u e, ;190 B, pal

+
w0 px Hy Uz ﬂngﬂX— yé%iﬂy 1z 2
+g,0- ;U+C4b8‘% ﬂT+gyﬂT+gZﬂ§
0 & ux Vpy T uz? )

T L e ﬂ%ﬁUg Hag 08 %Aﬂ%

L 1y TS TS AT T ﬂzguﬁ-
0 F C..(1-C3)b yr T To
+Cip -y SRR B Mg g S
0, SV Tt @3)

where:C €i turbulence constant-k ur bul ent k-ithe dissipation eate efrtugbulent kinetic
ener gy ;i redpectiveNiSt hmi dt' s criteria for turbul ent |
Prandtl (Schmidt) turbulence criteria.

Combustion equations, for a model without premixing and presence of heat exchange:

—"80 18”&80 n8—a8'0 Y (4)
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where:Keff T effective thermal conductivity, including the turbulent properties of the reagentegH
total enthalpy of the formed burning products;iShcludes volumetric heat sources.
Energyconservation equation:

ﬁ(l QTO)J'&(J prTO)+%(J VCpTo)J'i(l ‘!CpTo)z
=L§et<e“—T"8+£;§<e“—T‘)g+£"§laet<e“—T08+W+Ek +Q+0 i
e Cpx s WE S W2 g =+ Wt (5)
where:cp is specific heat capaciti)y - the thermodynamic temperature at zero velocity of the fluid (total

(stagnation) temperature):- khermal conductivity; Wsource term accounting for viscous work;\@I-
umet r i ¢ h ewstousssaurce terrm acconnting for heat genera@onkinetic energy.

Model concept in ANSYS/CFX environment.

The object of research in the present work is the geometric model of tubular gas heaters, often u:
in practice, whose thermal performance is affected by complex factors, including thelipossilifiu-
encing the combustion process.

The burner has a forced air supply. The fuilchnically pure propan& (‘O) through a rotameter
(9) is fed centrally into the combustion chamb@rdfter a gas nozzle. The air required for combustio
comes from a centrifugal fan (1). The air flow rate can be changed by means of a rotary throttle valve (
mounted on the fan inlethe burning process takes place in a cylindrical combustion charatsram-
less steel tube with a diameter of D= 0.14nd a length of L= 00’m. The flow rate of the air flow is
determined by means of a previously tared measuring throttle (3) and a differential liquid pressure gau
(4). The gas flows axially from the tip (gas nozzle) of the central burner 8)laed deelops in the air
flow. After mixing with air, it burns in conditions of a limited diffusion flame. Along the axis of the
combustion chamber, the change in temperature is measured at certain distances (5). The pressure re
tor (10) guarantees a constdebit of gas supplied for combustion from the battery of bottles (11).

a3 [TPOMAH

___+_LH_LJ_1L_LU___E y ——

EK E@ll_

fig.1. experimental scheme of the fuel installation.

This process is welitudied theoretically and is present in various laboratory exercises in the discipline
"Combustiontechnology and technologies”. The obtained experimental results are well known and allo\
a quick and convenient validation of the numerical simulation results.

Geometric model.

The construction of the model is carried out quickly and easily by the "crpataitives” module,
through a combination of three cylindrical bodies. It is assumed that the combustion chamber is a cyli
drical steel tube with an outer diameteDsf 140 mm and a length &&= 700 mm. The geometric model
was created in the Ansys Design Model modtitg2).
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fng scheme of the geometric model.

Discretization of the geometric model.

It consists in creating a mesh of finite elenserthe computational mesh consists of volumes of
regular or irregular geometric shape with the same or different size of the elements. This is accomplishec
in the ICEM MESHING module.

i e

fig.3. discretization of the geometric model.

For thispurpose, areas are created with smaller element sizes. The total number of computational mesit
elements is 11630, with 22205 nodal points located on the surface and the entire volume of the cylin-
drical bodies. The construction of a mesh of finite elementarried out in an automatic way.

Modelling of initial, physical and boundary conditions.

This is accomplished in the next Setup module.

Initial conditions.

For initial conditions, it is assumed that the incoming air stream for combustion has a mass flow rate
of 0,043 kg/s and a temperature of 2BBK. Its composition includeas , O,0 ,6 0, NO andOO, i.e.,
it approaches the composition atlreanditions. The gaseous fuel is propane C3H8, with minor amounts
of water vaporp 0, and oxygen molecules. Gas fuel flow rate is 0.003 kg/s. This corresponds to a coef-
ficient of 2xcess air U = 1

Physical conditions.

For the creatin of the physical model, the program allows the use of 3 possible donkiias for
a solid body and for a porous body. For our case, we choose for a fluid doRtaith Domain, and the
selected fluids are assumed to be a reacting mixture EDM (Eddip®&i®n Model) is used to model the
turbulence. It is the best applicable model in turbulent flows when the chemical reaction rate is relatively
fast for the transfer processes in the flow. When the reactants are mixed at the molecular level, they in-
stanty form combustion products. The model assumes that the reaction rate can be directly related to the
mixing time of the reactants. In turbulent flows, this mixing time is affected by the spreading properties,
and therefore the velocity is proportional b tmixing time determined by the turbulent kinetic energy k

and the dissipation Rate— (6)
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where: Raté speed of the chemical reaction;

Boundary conditios.
In table 1, the boundary conditions of the computational algorithm are shown.

- Boundaries Boundary conditions

Gasin F 10.8 LPG (GHs) inlet Mass flow rate 0,003 kg/s
Air in F21.8 Air inlet Area Mass flow rate 0,043 kg/s
Outflow F13.8 Burning products outlet (opening boundary)| Relative pressure#1000 Pa

F11.8, F12.8, F20.8, F9.8

Walls

Water cooling, Heat transfer coefficient = 300GWK

Results of the numerical simulation

In fig. 4 shows the temperature distribution along the boundary walls of the combustion chambe
with a saturated colour the areas with high temperature fields are clearly visible. In fig. 5 shows the di

tribution of the temperature in the fuelcb itself along its central longitudinal axis. A temperature gra-

dient is observed from the lower part (conditionally, according to the coordinate system) to the upper p:

of the cylindrical combustion chamber, which is due to the aerodynamic "liftiniieabrch, due to the
heating and the change in the density of the combustion products.

0309 m) I
. .

[ 010
007 0238

- fig.5
The aerodynamic "lift" of the torch is expressed graphicallijgn6 andfig. 7, comparing the tem-

perature variation along the axis of distances-0,1Y and +QlY, respectively.
4 oy
1 400 | |
—_ | = 1 20 l
S} | z
% || S — ! 'f [ e S
b=1 == bl | —
- li
| ot
= |
fig. 6 fig. 7

As a premise, the theoretical fact is used that, in accordance with the Arrhenius law, the combusti

process of the fuedir mixture takes place at an increasing temperature alongathe #ixis with a maxi-

mum at the flame front. After reaching the zone with the maximum temperature, a comparatively cot
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stant character of the temperature along the axis of the combustion chamber is observed. This is ex
pressed in the results of the compuierwdation shown irfig. 8 and the comparison made from the ob-
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ECOLOGICAL EFFECT OF THE WHOLE TE CHNOLOGICAL PROCESS IN OBTAINING
AND USING BIOGAS FROM A LIVESTOCK FARM

Koycho T. ATANASOVY, Ivan Iv. IVANOV %, Rosen N. KRYSTE\?
'Faculty and CollegeSliven TU - Sofia Bulgaria
J-mail: koycho_atanasov@abv.bgivov.ivan@abv.lg
2 Faculty of Computer Systems and Technologiési Sofia, Bulgaria
J-mail: rosen20103@gmail.com

ABSTRACT: In this paper the influence of the environment in the processes of biogas collection in livestock
farms is considered. Data related to the case of different input raw materials are shown. The results refer to a bi-
ogas plant located in the immediate vicinity of a pig farm and arable agricultural land adjacent to the same hold-
ing. Attention is paid to the daon emissions from the cultivation of the agricultural areas from which the plant
waste is used. Also emissions from the transportation of raw materials to the biogas plant, both plant and animal.
In this case, they have little weight due to the proximftthe biogas plant to the arable land of the same owner.

The impact of biogas systems on the environment depends to a large extent on the raw materials used, the ener-
gy efficiency in the biogas production chain, the free flow of methane and the comditiom system used for

the use of biogas. Of great importance is the quality of the combustion process. In some cases, CO2, CO and
NOx emissions in the fuel cycle can diffed3imes between two biogas systems providing equivalent energy
power.

KEYWORDS:carbon emissiongnunicipal wastewater treatment, biogas, methane
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setsted o d Ijydd cstcdo O Bls BdsdBOMO;

O
Esca- BOBOdz] dgdWIsO dz2O0 jdB3dMdd o tojL zdzsOl dz0 dzOlstclzyf o ¢
toj dzes EftcQodzjdzedj o Mmj dzZMC slsts Missf OdzMmis o t5;
Ecs- BOBOAZ] dzgdW IsO dzgO@ j BIMdd o tjL EdzlsOls dO EkdzOe w dzj
Cee-BOBOdz] dzgdW IsO dzO JjBdMdd o tojL zZdzlsOls tsjstc didsf i alzdAf tsd
tOydtsdzs dz t6j % d d3.
]l dZOMmistswh OO ttOBtslsO L O s HtsBtets tSdzOC dzj HY 9 O dzj

Istsyded yd dzO0 j dgthyfigaf i dgef prisee jtsH js L dzOyJ dzd § :

1- slsB sOB B8IsC O}

2- sl btcOdmf stcls dz0 fMmd dzOy ;

3- sls Ok stcls dz2O0 Iststs;

4- sls OLftcjHjdzjded] dz2O Iststs;

5- sls ff slstcj B dzO JdZJQIStGCfI{Jfr]QO Jdzj e dw;

6- sls fslstej BdzO Iststf dzd dedz® j dzj tec d W .

CO2 (g/MJ 6uoras)

1,875
2
1,25
0 - T
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CO (mg/MJ 6uoras)

35

3,125

2,5 -

25
29
2,084
2 -
15 |
1 4
0.5 7 0,208
0l ‘-I,-l‘ ‘ ,
4 5 6

AdG- 2- stsazd ui Mo © j BIMdd uf

RLYBdZL o Odzdlsy L OoadMmdBsmidgdB! i mhended fpoO dsjsksig Hidl
Eyo?2. stdzdyd Mo OO dqLitdltoOds HJL ] dtets ctsted.
tdB[° r | e s s Berglund, Marlh vteOdzMy stelsdteOdzd Ists  dzO-f g th tzelzd ¢
J Bbydljds ¢Okts dqLIsydds &&O jBdMmdd. 1 sdk:
3. l1tOad ot j yOlsdzj dzgd ud G dzOo dzdfls jsB EGIOIB 515 E
MCdisj §dtshd, HBSCObt Jasidsd ly jodts s O U telf deg
Ctsjlsts MO dL ff sdzL 910RzdW djcdzy $4s teddtspl i SHJO HiP jd a0k
bteOlO o Y te]H ] dzi de® ydgts G3ozdad ¢ fig @z dgj s S OH ¢ ¢

NOx (mg/MJ 6uoras)

25 23,205

dz
iz

grros3ns

(ONORaS

h 5
Wde.
] &34 HJ &z
(L O
ks M

20

15 14,28

12,5
10,71
10 8,93 8,93
0 . . . . .
1 2 3 4 5 6

nde. 3. sodzdukmbe O J&dMdd NJ

M3non3saHa eHeprua (MJ/MJ 6uoras)

0,25
0,2175

0,2

0,157

0,15 -
0,1218

01 -

0,0522

0,05 -

. 0,0174
[ T

1

Andce. 4. RLl]’tstLaOdzO Jdziteedw ftod tOL dzd Y dac
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N e i

3.1 0C dzs Y4 dzd 4

liLHj2MmMsedjilkts dz0 BdtscOLtadlsy MmdMmisjdzdd o terlkz ¢
ftsdzL 9o OdzdIsj Mkztesedded, Jjdzjtead2 dzOlIsO jWJjSCIlsdo dzsmls o
tesdzdteOdzdIsj L OckzBd d2O0 oBiBjsOdz d Mmi MistsW dalgQ Isesd EHaOO L@ .
Codzv d3gs L dzOyjdedy J SCOyjMmlsotslsts dzO etstcdodzdw oy, f
etstedodedW yd<&i dz BIsc A8 HOL] BePu zdyOy OfdHIs KB L O
odo Odzj dzglsdzO j dzj tec d2 dzO Bsh desfls .

1 O tsdzv d3s o dzd BO ez MtcwB b todzd dzO Mo sBBH dzgs SIsH J dzv dzj
dzj Mj HsfkzMCO. 1 0ftedd3jte LOGEBdIs] d2O BjIsOdz, i sk
90, Y JdBIMIdI dO ®BilsOdk I ftosdL osHMIss j dzOIO
astedodedy ydsi dzz. sObts fted dewSt5d Isdfitsej WJjttddd ¢t
ddlsj, Mmi filsMlsoOhs "tcOdshdd zOdzj sts. 10 Cttej Slsdeslis:
(2O Mmikztetsoaddedlsy d Bdtlsttc®), tBtcOB Sl UOIs B j o @ts dzfs &3\ |
fesyjmd.
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THEORETICAL STUDY OF PRESS JOINT

Dimitrinka S. Dachterova*, Ina D. Nikolova
e-mail: dimitrinka_sl@yahoo.com, inanikolova@yahoo.com

Abstract. Compression joints provide relative rigidity between the parts to be joined, due to the frictional forc-
es generated by pressing the contact surfaces to be joined without additional securing elements for the connec-
tion. They are widely used in niemical engineering, and the study of the maximum magnitude of axial force

that a joint can sustain without failure is important to ensure its normal functioning.

Key words: compression joint, axial force.
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ltej Msodlilsd Ml JHddzj dzdjvdzdEth ddzjlztitets vo oOdsy disddmists fidgjlsy H 2
ofdzj Hilsodj &0 Mdddlsj dO ktedjdj, §(stshjdd sk f{
dzedded BJiL Htsfi dzdzdIlsj dzdzd tMdektedlsj dzded J dzj o3 dzlsd L
stsejJ d Hte.

1 odlsdmS Odzhbsdj M) fickzyOs Odzj st dz0 Medse SO f
jHddw o Odzdlsj yOMmisd. [BdCdzso jdzgs ft6j Mso OO o tei L G
RO i dzdes o dzd yOMIs d ydasl j HydsTse G hsO Iskst e EO.YAO T Mo
Hi Is O 2fizq

visLd Isdf fmi jHddzi dgdv i - OtOCIsj ted L-df@@IsC fMH db Bd
sls stsLd dzO0 BBrRoOhOOKO. 1td McecdtsBWe Odzj ss o Mmd
fsol tendzgdded d o dzj ftsftej HiNlso | dets j Bish) if isfigl®y 8 O fild Wzq |
Csdlsts cOtcOdzalsdtcOls dzj f sHo dy detsfplsls©. [ dzOfiIsd ydzd Is j
pels etsdzj 3 dzOIsO dzO S tjlsts LOoadfmd MdcektedesMmisls @ dzO

lejmMsed M jHddzj dzadv EscOk HO M ¢ skzzaOdz Yol
dZOH dzi Y deslsts ftoj Mtso Odzgj Ho jlsj yYyOfglsd fMmj dzOBdo Ol j
mMddzd. 1ted dz2Oftej ydeslsts fftoj Mftso Odzj tsBR O O O"N dw | dzj
SlsotstcO® BBz ddzd tsBR 9O Odzdvw j dzj B @3] B tc L figk 2 H W alz)
Yyofmlsd Mmji Mi jHddw o Ols MteOo dzd Isj dzdets dzj Mdets. w1 Jj HJdz
cOIsO dzO HojIlsj yomisd. Ji LdBsydts HO Mj M LHOH] (&
CdzOo ddzOIsO® d dL MlskzHwe Odzj dzO 9o OdzO.

[ Hdzssfipdstso dzgd Isj] HtjHddBMlsa O O ftojmMtsadlsjy Mmi jud
Mists?2 detsfls Mddzd, o teswhd dBsdjdlsd d EZHOLded s " 0O
dzj dLdMC o0l dLtd o0dzgjlsts dzO M jydOdzded L OStef foe
dzso dzd dzj HsMIsO] yd MO MmMdzsy ddvY &sdlsOy d L O0sdmdd
sl cdzj &3 &z0O dz2O@ Mkj ¢ ZOsmlsks0, SCsj%¥dydj dsO do
dqLdijde"ls o hdeitisagEB®izd gy j H d dzj dzd s ydp@zdd) tc @ls Lzhted] tei tisq
o Bhislsts d MfjydOddskts ®&Ohddkshstesj dj, &Oft. L
Codzj 2@ d His. Si o5 o Ocdztso j .

2RY & rrdlorve 1o Ytrwlll 30T RULLURE

{ Mdetso dz0 o j dzduqd dzO fted ftojmMtsodlsy Ml jHddzj deqv J
Cwiss My HO9 O C OIS WOdOzdS ©Or Y ™ @dz0 5@ O iRz Oas@ d&)
9 Oh O OISO Yyt . ( Gliso FEDC Iss Mdzj He O:
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U ds-do (1)

| WOy jdz0 L Oftej e Odzj oMmdzj Hilsodj dz0 ¢ dzOflsd y dac
CsdzZlsOCIsdzdIsy ¢ s9] te:dz.q’dz-o[ M LOGkZOYHOI. | tjLEzdlsOl

dzd jIsts Mmj -dOUO0 100 Glsf f tcj HY  MOdZOISO [ 2] . v OLlek fiils j & d=O
tcOHd ftesd@Y dzZOIs O dzO d3q’§tc; GJISd34IsthWIsO 2O foi ten dad

dzjJj HB bsdises0O, yj M juddsg dzdjlsts HO dzgj Bsyj HO

%7
%

oOxBalraHa yacT (Baj) oOXBarrania Jyact (TJlaBHHa)

Addul LHO9 Odzy dzO ftoj Msots Mmi j HJdzi ded §

Ujndesdzse d ydzOls 0 fglsj @ d@ lst®Ofjlst Quda) ds i dflzO@ di3d C tetsdzj tcOo
ZO0 BRoOhOhOKO  SBRoOh OdOLO yOfmls, k. j. ks Ctj
B AHE Isjrdsdsecd ydzOlsO fMilsj cdzOIssMmils, §tsoi ton datsMmisdzsist
BOIs j tod Odfdslsits fiids fL eOBBSIsjdzd, Mj HOa O fmi M L Qo d fMmd

71 pR8Y Y G
Ci HRBBR2MO HBOSCMHdBOdzdzdIlsy odMmtsydded dzO B totsdzj tcOo dz

fsoi wodsmisd (Wde. 2). [OSCMdBOdkddls; odhmydiEsi O
tOL dzd ydzdlsj o qdHtsej d3j 2 Oded ydzd tse to @eCBIKEGdY G jl )tej ¢ zOd

Ad@. J©O0fOotsils &0 ftdimi jHddveOddls] {1

vOBdZdyO 1. Rlbts2dtsmhisd L O

] dH BBttOBBIsC ( Rz, e m
dlstczetso Odzj , ¢ 16 06 A4
dlstczetso Odzj , 1 6 0 1
t ©2B jteso Odzj , 6 1
ZdzdWse Odzj , ¢ 3 0 6
l szt Odzj , Mts 1 2

Mmts dzd dzG s O dzj 0,2 &
iz j oW ddzdh 0,1 &
ISSN: 1311 2864, volume732), 2022 ISSN: 1311 2864s ts3E (2), 2022

Union of scientists in Bulgariabranch Sliven gl ¥ L dzO0 kZyj dzd B getsdz w dzdzg P



S T S >

o= -0 ——Mao 3)

i HpEBC tdls OF Is dztsdyits CEEQREOEORG],Y HJ OB si 6 &0 i j Hd

OO HBCEERIEZEOYEEH Zdzd d20 | zOfmisd ydetsE d cz®0O ME i ¥

dd deslfyd IsOh d o dzdvWdzdj st dzO tefOE Hidg dedf{ldsii dHD JndzQ iy lsfdiaj

%V&;BEEO{E?&OS ts U, d20 46@D L dazfflsyjdee(Asly Iz tef®D Is | @by . s§ 8 W 4 dpy
d -

¢
¢
Y

Q Q
Q Q *
T
Q Q
Q Q *

Ci Hlstejg StjWdydj dzlf § tz@ Hijijte@siss dif e Oo s Y dzO O dzd s j t6 O
BOIs j toq Odz.

4d OO d&zO FE.QfNg  fipddils0 dzCFs (BN]dts jdfPSofiEiddiO dzdzO Is O
FAN,SBsWIsts Ml jHddej ded J Ist5 35y fnadzy @ deff sgzj i Po dMY BsQis G

8" ‘8B88

O -
O g '~ gges (5)
O ‘ gsss

Ci HJlstHI d ddz0sO dzO gL 5 ¥ dzlj dzdf dlzls ®, ZOOlsted j dzj Mi s
fted skftjmseOd d ftd §sCs2.
17 glswh gwis Py diifl ®lso Sksilso O &0 Mo OO fd &ZO
sfejHjd" 5 LOsdmddshislso:
X "08, Nm (6)

Byruef 1 YtRITC
l AtsHdzd H Odzdzd :
1. il ¢ dz=iB4S3HD6 / rb5
2.HI d21 ddz0 dz0 fj= B dumpdad j Ists:

3.5BtcOBtSISCO dZ20O 90dkzO d lotstcO: MmMizf jteW dedh
ro i oGl NYEXOsts (o Mseslsts M jHddj dzdj dBsyd HC
dZO0 dLdi3jdzjdedj dzO Mddzdlsy dO LOftcjMseaOdzgj d slsftcj Miso C

(dLmdzjHe O Mmj ftod fpss2 desfmlsd 3, 6, 9, 12 d 15

1 0 HOL WO O dzdzOls © tstse © fd dzO®, SCtwists i j Hddzj dzd j Is
dLudmdzj dzts § tsoi tor dawii)ls dzistishtsdztsdz@adz dzGD daf tc j Hifud fieQid@tisdEs s dec
f) ¢ dzts B[SIEHOO find BO dzdzd W Is  tc EaF3j b4 Sdz@ ouGEAASBL OISO | f ¢ OteOdz
fd sk tzse j dzu S izl © dz20 Itsydetsmlsi 5O 90dkz0 j 6, O dzO ¢

o j Hd&ZOSO flsjcdzOlstsmls (i) dfjHiHdoso §BJ ko disd O:

Y 1 mwY Y (7)
Ci H]Ystg &BOS dzq ls® dAnls, P dzodsotsdpdsdz0 dzdzOIs @ Mis j ¢ dzOIstsfls .
[ Jdzd BOdzdzOIs O d BOSC M BOZ&ZOISO Misj ¢ dzOlssmls fMj i1
Y Q 0 Qi 00
(8)
"Y Q 0 QQO"Y
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Ci H hesEdinMO i slko jlsdt REALRGTRCRREIR] YH JdOREE dDmdel QZOM i o stz
o jlsdzs o3d dzd 5O dzdzd W d RO f) d BEYEdzd ® © Hath O 6] | its ez dztizO ¢ 6 1O oize
dzd j 02O essdebiwis@® dzs ( H B dzdzts Gt Odzd qdAs WsseS. dzsiz) jdzd f te jdaC
frMC o OO KOBD. &ZO fe dtss

Smin r5

Hynesa NUHWA
Dmau EI min
Dmirl

NGB 5fEMS e O L SOAH MO ME d&zse ¢ O

o

| Stedslsts  Hoddskts GlsCdsdjddj LO 900 d LO
dlsj cOlkzic®, ol L GhHdssO &O kws dLuydhds Odj &dddd

es = 46=%F4n & m

ES = 1Bl em 0 &m

Smax= OmaxT Dmin=€si EI =457 0=45¢ m

Snin=CninT Dmax=€iT ES=347116 = 18 &m
Sm= :lUD,S(Snax‘F Snin) = 31,5 eEm

li L shdse® &0 fsdkkzyj dZz0k0 Miss2 dshls L O Isj R dsds
f MO0 0 MO cykAEsOnlssls M cOs sYUdzOO ddlsj ©0lkzicd L ¢
Ri=Rz=013m [Is k¢ dLydmdve Odj :
1 plY Y ot ml.

RLYdMmdzv o O3y $ABdG:dydj dzsdlsy
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dztslsts dzOdzv ¢ Odzj :

. (]' ~ 5w

n o _ olwdh ™ w
li L Bhmdse ® &O { tdpkhis)de@is & O lsft Quddtifiols] dg Gy d ZOk O &0 L
toj MsaOdgP ¢ d B30 dzdzO Is'OIs s Mftsio PH ddpfaRd Lliss By j HO f sdgj fr

41 rYuvf upuRrR

Il lsOBXIfOy @ OH j dzad dL ydmdzj dedlsj Mls s @etsyfisid d dADIs @) o @G
toj Mss@ga] BMse OBIOO M @Odzd ydzd HI dzy ddzd dzO tcOB tsls dad W
9 jded HJOGwOM®RIIy dzO dL d3j dgj dedj deO Mmdazdlsj dzO L OF tg]
SO &0 OB tlsddw EyoOfmilsi €.
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OB dyOB?2 dzsfisd dz0 M kOO 0 L Ofte] NssPd®, § gd z@ B O dzdz
Ndded d2O0 tcOBGlsddw EyoOmilsi ¢

[, mm 3 6 9 12 15

O gN 2267,02 4534,03 6801,05 9068,07 11335,09
O N 1943,16 3886,32 5829,47 7772,63 9715,79
O, N 1781,23 3562,46 5343,68 712491 8906,14
Ty, Nm 40,08 80,16 120,23 160,31 200,39

M3meHeHue Ha cunaTta Ha 3anpecoBaHe U CUNaTa Ha OTNpecoBaHe B 3aBUCUMOCT OT
Ab/DKUHATa Ha pa60THVI'iI y4acTbK
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Ade. 4 1 dOcO®R] d2O L dgj dzgj dzd j 2O Mg dzdlsj dzO@ L Off t
kO &0 OBGlkddYy EZyOfki ¢

5068/ SY[ER

) ZOMlsswh OO MisOlsdw j HtojHMmMisOe jdats Isj stej Isd yd
dzj dzd MO Mmd dzOls @) dLAD SO0 20, fiptsdf @dejn,$ o @ dzjc)s v M § i) s 838 KZP dz
Nd HO ftsdzgy g Ml jHddjddilts. [l dOfteOs jdd™y ydhe
ftei Hf dMOdzOIsO® Mmilsj ¢ zOIssMIs, Hi dzy d dzOIs©O dzO OB SIS dzd ¥
sSftcjfiso @z sSBatSHdJBY LO Mi LHOsOdzj d t©WOL jHJdW 8 Odz,
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PRIOR ESTIMATES FOR THE SOLUTIONS OF A FOURTH -ORDER BOUNDARY VALUE
PROBLEM

Gabriela M. Mihailova*, Petyo S. Kelvedzhiev
e-mail: gabi_mihayloval996 @abv.bgcorresponding authiprkeleved@abv.bg

ABSTRACT: This paper considers a twaoint boundary value problem for general fourth

order nonlinear ordinary differential equations solved with respect to the fourth derivative.

Results are obtained guaranteeing a priestimates for the possible*{D,1]-solutions and
for their derivatives up téourth order. They assume thabarrier-type condition is met.

KEYWORDS ordinary differential equations, boundary value problem, prior estimates, bar-

rier strips

It RIt1VR JAr1SsR 10 trZ01RCYO 10 LtOLRYLO )

10Btedj &0 [ . Tf BOBLB Os 2dzj o jHY ] o
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tr13f/d: dzOmMlsswh OO MisOlsdw Mj ©WOLGdZ] YHO- Hea zlstsy
sBhd dzj dzddzi 2ded tsBdCdztseo jdzd HIW jtoj dzydOdzded EtcOo
Bs Yjlbol lsOlO ftosdLotsHdO. 1 tdkzyjdd MO tjL kzdls:
jojdzszzamtsjdzedw d L O Isjrndedlsj fHtsdLotsHde HTS
foj HY SEZOEO, Yj 4 dL dzdzgj dgs bEMmdzse dj ks BOtdj 6,
s[OSY[IR [ usBRS detse jdzd HJW j toj dgyd Odzded O @ asdejdatéd v ,
syd dz¢d, BOWdJjtedd deduyd
1. Ji e jHjded ]
1 Offlstsw h OO Mis Olsets O ded  dz@)ls @ IsLj EzOO dAD
® "Qdoudwoh ko hov 1ip h (1)
w n oho p O6hom o6hop 08 (2)

v 2Qauimhi j MS OdzOtedz® W Iz dz€ y dimmA vy Yim| dZ0 tc ®dzCGD L @I |
Hjlsts d3dzts'® JOR® BOORSsOMis ¢ Ols H O B H O3B MG Nes@@dzd y j dzd ,

or ¢y

o

RLOjMIsdets j, yd Oftedteddlsy Byjdsd MmO jWJjSlkde

dzO tcOL dzd ydzd ¢ [Bdaazd RABR], P.L.SCKel®vedjfe2020; Gao,C., 2007;Granas, A.R.B.
Guenther, J.W. Leel985;He, L., X. Dong Z. Bai, Bo Chen 2017;Kelevedjiev,P., 19941.i, Z., Z. Bali,

2019;Luo, H., Y. An, 2011;Ma, R.Y., H. Luo, 2004; Ma, R.Y., Lu Zhang R. Liu, 2015;Maksymiuk,J.,
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THE RIGHT OF ACCESS TO INFORMATION RELATED TO THE PROTECTION OF THE
NATURE ENVIRONMENT

lvalina St. Marinoval®, Nadia lv. llieva?
e-mail: ivalinasvetlimarinova@abv.bg(corresponding authgrhadia_i_i@abv.bg

Abstract: The environmental protection policy of the European Community is an extremely dynamically devel-
oping policy. Civil society and government bodies increasingly perceive the right of access to information on
environmental issues honly as a right in itself, but also as a significant factor in achieving sustainable devel-
opment. The study is dedicated to the right of access to information related to environmental protection, and
some features are examined in specific legal acteeEuropean Community with a mandatory nature for the
member countries and opinions of a principled nature related to the problem of environmental protection.
Keywords:access to environmental information, law of the European Union, jurisprudence of tineo€the
European Union.
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RESEARCH AND APPLICATION OF VACUUM METALLISED ULTRAFILTRATION
POLYMER MEMBRANES

VI dtsdzj IsO {AOREMs@oQ), Is @5 91Q] H W dz€
e-mail: I'v_slavova@mail.orbitel.bcorresponding authorj enedyalkova@tsofia.bg

Abstract. In the present work, the possibility of vacuum metallization of ultrafiltration
polymer membranes was investigated. An aluminum target was used as the metallizing alloy.
As a result of the metallization, the changes in the operational characteristicesd# th
membranes have been traced. In order to achieve better adhesion between the polymer
membrane and the metal coating, preliminary modification of the polymer surface of the
membrane was carried out with a 30% alcohol solutionrSnCh.2H,O . The use ofhe
metallized membranes in the diafiltration process in order to increase the specific enzyme
activity of the urease enzyme extracted from soy flour has been proven.

Keywords: Ultrafiltration polymer membranes, vacuum metallization, aluminum target, 30%
alcohol solution o65nCh.2H,O
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g4 dqLYtdLoOdjlsts dzZO dBBjIssHO 9 0C kRO &BjlsOddL Oydvw f
HsBtedIlsy J S dzsOlsOydisdeded Mo s2AMlsa © dzO By IsOdzdIsy
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sy jddj. 1 ftesyjmo dO WsttdddtcOdzsi dzO o) sO0dzdslsts { t
LdzOyd dedj MO tjHdYyO Isp Oopadts esdsy deds Bl dinm@iptefisds, g td s ts
ftsol ton dztsMisls O dzO § tsdzd dzj tc © Q@dz@ffrPvtad)i 3 J dsAs dfilsdgts Wdzd 1td .3 d d
KjdzZsO 20 dBilsOdzdL OydwilsoO dO ol tern dztsilsls @ dzO d3j dzB

0]

MdzjH JOf O dZO WOLBOO ddzo jtemdw d HO LOfOLd JWJCl
1 OCZzd3dedIsy BjlssHd L O hOODHOdEPls @O §¢ Py v Odpj
tcOh 9 Odzgj YtejL 2t5dedzO BBBOteHJiso CO) dzO oiBj IsOdzd d
B BB tcOded-sg N 51 OB dzH j dzL OydtsdededwWv s Htetsyjfm Htetslsdyoh
Vst dideOh &) lsOddkslsts {oScdjlodO dEsOlsit HiP MisiOot dz Sl
sBtcOL o Odzj dz2O L OtetsHdh d, ZOtcOMmIlse Odzj d BBJjHJAY 90O
yjdeydw), Mmdzdo Odzj dz0O BlsH jdzdzdlsj Bhlstesoded L i tedz® 1t
tedisdy ( 9lststcduydizO) ¢ s®riAd Byl alzOdzj dzO-dz@ lsD Iisiddtsdzty sde@td Gy

sso © fsCtedilsdy [2, 3] .

t OLdzdydzedlsjy tjydddd dzO@ 9 0O0C k@O oiBjlsOddL Oydw ( o
tcQdzj sts dzO Bj IsOdzj dz Mzts?2 9 ten 2 f tsdzd d3j te dzOtsOs jif Hsjo dz"ts™
LO ROLOCkjtedmisdSdl] dzO d3j 3B teOdzdlsj, o tetsdvls0O dzo
BilcO&zOB tcOdzdIsjy otej d@3di 20 dzO JjCMysLdydw dd3Ols L O ygj oz
JLisddte® fMjdjSisde dzOls0O d3j d3B tc O dzdep) 2HdEMIS G AbEsTEs?, Y @ 1Sl
dzsod Mot2fMlso ® dzO d3j BB e Odzd Is § .
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SUPPLEMENT TO THE TH EORY OF CONSTRUCTION OF SINGLE-SEAM FLASH SLEEVE
FOR WOMEN'S DRESSESAND BLOUSES

Hristo M. Petrov
Technical University of SofiaCollege SlivenBulgaria,e-mail: petrov@tusofia.bg

ABSTRACT: One of the main questions when sizing sleeves is finding the depth of the sleeve for a given sleeve
width. There are different algorithms for determining the component lines and construction sections of the
sleeve mesh, which are usually tailored to f§yetof article for which they are intended. In some of them, the
depth depends on the circumference of the armhole, and in etbaris depth. What they have in common is

that the sizing of the upper part of the mesh is done by setting such parainetehete is a proper propor-
tionality between them. For this purpose, the basic structures and their corresponding sleeves of women's out-
erwear were built for valuesf K that satisfy the set constrainf&he research in the current development is
aimedat increasing the efficiency of the algorithm for building the sisgi@m unfolded sleeve, taking into ac-
count the structural and technological features for compatibility with the base structure for the standard size
groups. The goal is to give an estim&br the support that is obtained at each step when choosing one or anoth-

er curve of the sleeve oval, built for corresponding vabfabe two parametersk  a B én addition to the

theory of the construction of unfolded singlsam sleeves for artain group of women's shoulder products is
proposed, which facilitates the calculation and construction activity. A study was made on the topology of a
family of interconnected details, at fixed degrees of freedom with previously known characteriatidmgeiipe

shape and dimensions of their contours, technological compliance and fidelity to the compositional proposal.
KEYWORDS:Women's clothing, size, basic construction, sksglam flared sleeve
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INNOVATIVE APPROACH IN TECHNOLOGICAL PROCESSING OF LADIES' JACKETS
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DESIGN OF COLLECTION OF WOMENS CLOTHING WITH COL OR BLOCK STYLE
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ABSTRACT: The report examines the process of creating a color blocking clothing

collection. Color block, which arose in the 60s of the 20th century, is a style decision in
clothing, which is based on the principle of harmoniously combining colors and shades in one
ensemble. The style is irrevocably present on the fashion catwalks and is one of the trends in
the color design of the suit with many popular fashion brands. Characteristic features of the
style are the bright colors, the laconic cut, the absence of@dditiecorations and prints in

the artistic shaping of the fabrics. An author's collection of women's casual wear "PLAY of
COLORS" has been developed in color blocking style according to the prospective fashion
trends for 2022. The aim of the collectionspired by the colors of the rainbow, is to enable

the modern young woman to reveal her individuality and stand out against the background of
gray everyday life through the positive energy of colors using attractive and bold color
combinations. The assorémt line includes a wide range of products for the summer season

in a semifitted silhouette: dresses, tank tops, skirts and trousers of different lengths. The
colors used in the models are the main organizational means of the composition and occupy
the leading place for expressing the main idea and attracting the attention of others.
KEYWORDS designer collectiongolor circle, color harmonyColor Block
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EXPERIMENTAL DETERMINATION OF THE REACTION  TIME OF A VEHICLE DRIVER
IN AN EMERGENCY SITUATION

Stanimir Karapetkov 1, Angel Krastev"
e-mail: skarapetkov@tsofia.bg!, a_krastev@tusofia.bg? (corresponding author)

Abstract: In the present work, an experimental system for investigating the driver's reaction time during emer-
gency braking in real conditions is described. For this purpose, a research methodology was developed and its
implementation with experimental equipment implemented in a motor vehicle

Keywords:emergency situatioemergency braking
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THE | NFLUENCE OF TEMPERATURE GJOARGEENHRAM TI ON Ol
CARROTS WITH SOME ORGANIC SOLVENTS

Gjore Nakov, Nastia V. lvanova, Violeta O. Raikova, Viktorija Stamatovska

Abstract The aim of thispaperis to determine the influence of the temperature maintained during the
extraction (20 Uu-carotefe frhiucaratestbredsudder@iéferent @wdnditibns (basement,

refrigerator and freezer). The extraction was carried out with severardiff organic solvents: isopropanol

(CsHgO); isobutanol (GH100); ethyl acetate (@4sO); butyl acetate (€Hi120;) and 1,2dichloroethane

(CoHJCI) . I't was found that as the ext rcarotdné extmactadelsop er at ur
increased. The best extraction properties are shown by isopropanol, and the weakest by ethyl acetate. Regarding
the place of storage, i t  w-aasoterfe avasnegtractedh faom Nantsle cafoisg h e s t
when they were stored in the basente. T h e | o weasotene evasrettracted from the sme variety of

carrots when stored in a freezer.

s Jjwords: extraction,a-carotene, carrots, organic solvents
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AN OPTION FOR HEATING DOMESTIC HOT WATER BY USING WASTE HEAT

Ivan N. Denev
Technical University of Sofia, Faculty of engineering and pedagogy of Sliven
e-mail: ivan_denev.eng@abv.bg

ABSTRACT: Heating domestic hot water in an industrial plant is a relatively large expense. Therdfarerdi
options for utilizing renewable energy for heating water, and this article examines an option for utilizing waste
heat by means of a wat&s-water heat pump. An analysis has been carried out regarding the amount of heat
energy saved. Carbon diocemissions saved as a result of the introduced ersrgyng measure have also
been calculated.

KEYWORDS:Waste heat, heat pump, energy saving, carbon dioxide emissions.

crve 137 ffr1fes 170 7010t cldoérr 1o 2111, Ytry RO
s{1]RLO

RO Odg J dzj o
udndedud MCd ilzudisfod) e ) RGNS HAR) ctasiptsd y J fry Sercfizde Q Sdiz dzls § Is

e-mail: ivan_denev.eng@abv.bg

11 9 jHjdedj

1 OBOdzY 9 Odzj Iss dzgO jdzgjteed2dedIlsy tOLAatH] o 1§ tetsdzd
ofMj¢d tl CsotsHdljd d jdjttejldsc. RLIMCOOddVISO, f
Hydad Ists L O dL i dzdzj ded J Ists dzO J dzj teG s jC ldvfplsG Adus]jo 3
cd2dets tOLoadIsdj ijtsfnlsOans ofmMwits jHdts ftetsdzdh dzj dzts
cd2dedlsjy Bz tOLABH(J.

(Hddz BSIs fsMmisswddedIlsy d daj BORZSEd t6OL-~tSHI 91 9
ots st jh OO oatHO L O dnOde IsiPlctslziftisg Ol Gs.d3j ¥ jj fidds[ty ftej |
CoOoLkm j dL f sdzL 9 Odzj IsIolaria@nedtaitot Utatgr ByQemg Rizgsadld. dPlante[in

SolarEnergy PhotovoltaicsandDomesticHot Water, 2014] L O L Octew 9 Odzj dzO
2O Mmdzi dgyjod SCtsdzj Clststedidw] hggORbBY N GO0 ¢ fidg B @dL @ H
dLfsdzL 9 Odzj d2O0 Glsf OHdZO b dzddzO d HEt L Octwds@d] Ist
AKjdz d LOHOYyd
g4 dz2OMkwh slsts L Mmdzj He Odzy My yYyddzd HO Mmi ByJ da
pE#w@HO 2" QdRC &zO BdkBot EBEejh O oaBHO, COCkEs (
Hjde HdBSCMdH, MdzjuMmlsad] ls dL il dzdgj ded j Ists dzO IsOL ¢
RLn-tHdzd H Odzdzd
t OLcedzj yHOdzdVIs ftocsdLotsHMIse jdz sBjCIs tcOBBISd B
fto] MaEQiKs Ctsdzd yj Mo slsts Istsf dzd dgdg® J dzj s W, dzj sBR s
oL jdBOIs fsH oded BOdedj Btetswls dzO teOBwslsdzd ydlsj, Isj di
GOLAtH 2O bsfdzO otsHO LO ofMjCd tOBGIsd]S .
1 slstej B zOIsO Istst dzd dzdg@ Jif dejj thalzfs OL @ 51 fdzj H dZOS O L O
o0 222 ¥ Fosol)
Sl HigIY:slstej B dZOISO Istsff dzd dzedzO® j dzgj e W L O L Octew o O
GUidzgj sBrsHddBs Stsdzdyjmlsets asHO L O Ci f Odzgj dzO 1
nNipteswWlils dzO tOBtIsdzd ydilsy o JH&O Mdi3w dzO;
yiBtets?2 dzO0 Mg defitsg v Bd j St5;
D-cOBtslsdzd Hdzed G tHJh dzfs;

ISSN: 1311 2864, volumes31), 2020 ISSN: 1311 2864s ts35 (1), 2020
Union of scientists in Bulgariabranch Sliven gl v L dz2O0 kZyj dzdf B dztsdz w dzdze P



mailto:ivan_denev.eng@abv.bg
mailto:ivan_denev.eng@abv.bg
https://www.sciencedirect.com/science/article/pii/B9780124201552000049
https://www.sciencedirect.com/book/9780124201552/solar-energy-photovoltaics-and-domestic-hot-water

AT T

CpimfjydWduj dz stsf dzddzj dz S Of Oydlsjls dzO o tsSHOIO;

dilsj &Y j cOkcdz® ©OLEZJCO dzO o ts5HOKO.

RLatsHdAzdIsj] HOdedzd L O t©OLGdzj Y HOdzdY ftesdL oatsHMIsS j
az

odH 9o IsOBd 1:
t OBtslsdzd yd, ¢ tsdzL
fn 3™ dzO 6|1 to
Jtes?2 Mmdjded Hdzjg 3|1te
{t OBtslsded Hdzd G t5H240/H d7
1 SBRABHJABO o tSH(
ytse j ¢ 80| dz.
U B jcOlskztc® dzO | 10|C
vl B j tOIskte® dzO
9 SH O 40|%C
v B jcOlskztodz® tq 30| C

v OB d&zd yo1

lted SOCO ftojHBMIsO jdedlsj HOdzded d dLftsdzL 8 02C(
st dd dzdz® jdzj e d™ L O LOELMNPORS dWhy ClsHiy] § sdkkzyOs

{tOLYjlsilk LO ©OLYBSEOCO] BOO ©lsf OH O Istf dzd dz0 5
otsHMsog d&fly js dzOftcOo jdz dzO BOLO O Isjtedstse gL d tsdzdats
OoSHO. 10 ¥de. 1 J sC0OLOdZO Isjtediito L dsdzdztslsts L Ofmd

Camera Model FLIR T420 (incl Wi-
Image Date 21.2.2017..... 9:22:27
Image Name IR_0265.jpg
Emissivity 0,85

Reflected apparent 20,0°C

temperature

Object Distance 1.0m

Ade. 1 uvjteditodL ddzdets L Ofmdze] d30dzi dz©@ 57 dzOY H

ISSN: 1311 2864, volumer3?2), 2022 ISSN: 1311 2864s ts 8 (2), 2022
Union of scientists in Bulgariabranch Sliven gl ¥ L dzO0 kZyj dzd B getsdz w dzdzg P




e A

tiLizdzsOlsd d tBfMi 3y HOds

15 HOdzded tslIs ftojHi N BdEbstish O POdP @O Of Otc G
LO jHA&O eHddO. 10 IsOBddJyO 2 | §tC0L Odets € tsdzd
s 3 J tOlsktedzOIsO tcOL dzd ¢ O, fHtsdzkyj 20 s IsjtedEtso dL g

t OL f sdzOG Oj 30 |8413900( oz

vJ B j tOls Iz tcdzO 0,76|C

v s dzd dzdz© | dzj

f OH dzOls © Istsf dzf 74355 kWh
s OB dZdyo 2

sOCIkts My odYHO Bl d&OfttOo jddwWw tOLYJIls { OL § tsdzC
HEMISOIsi ydzO L O ftsHGY o Odzy dzO -ppHO. fsMicj HMMIse A3 I

sSBiWdydjdsoO dzO bttOdhW steOydw dD. sy ey §f 53O
JLicOLAtsSHO OdzOISO jdzj ClstetsjdzgjtcedW L O ff SHGH
KWh. uv0OS0O jdzgjtead2dzdlilsd MY J mdgwte ©Ezdwj tsH
GtsSH.
tc fsdzL o 0dzO jdzj Slstcdyd MS O jdzgjteedw L O Isj toc
dzls, [MO 20042  sIs 22.01.2016 G. LO fsSOLO
cd2dzdlsj ~OtOCIs] dcdf® I3 tfflisthIs dzB@ 1 B¢ tgOHCJALj/ k Wh . o
Isjdedisj JB3dMmdd o) cdzjtetsHjdz HdBsCMdH M  sdzlzyc
dzj eV s BOLBSa O dzddedWw Ein * G€ O dapj dzldz) tod

(4f Eexp * SCiWdydd dsO d&O JjSsazsedydd J $od
Rdzd o € 5dz€ to j1ROBBEWH /fetdzHy, O 23kWB i13014IgMh D ¢ sH.  * 819

otsH(J

ftsdzL 0 Odzgj Ists dzO Gl OHdO ks ddd0 s ffesdL ot
90dzj Iss dzO Bdktsa O cEBstej " O yodaiORlzdd Jdag tols 812 oflzd dz
sk &zj 20 MdMmisj 0. 16 IssLd dOydd dj fds
CO jdjteadw, kOCO d MmfjflweOdyj O 99 @xzj dat
dzls fted ol o] H Odagdstisiytfj fiplisvued BOdizj dgjste Wzp. | dzj

REFERENCES:

1. The Law dmnnEBad gyrian)

2. 0rdinan®® 0 Loo0ofE22.01.2016 on energy consu
teristics(ionf Bbudigladii nagns)

3. Sol ar Domesti c ,HoORuUsWaelelr 8.V aR lea@steer,g yi, n P hc
Domestic ,HRtO1Wat er .

ISSN: 1311 2864, volumes31), 2020 ISSN: 1311 2864s ts35 (1), 2020
Union of scientists in Bulgariabranch Sliven gl v L dz2O0 kZyj dzdf B dztsdz w dzdze P



https://www.sciencedirect.com/science/article/pii/B9780124201552000049
https://www.sciencedirect.com/book/9780124201552/solar-energy-photovoltaics-and-domestic-hot-water
https://www.sciencedirect.com/book/9780124201552/solar-energy-photovoltaics-and-domestic-hot-water

AT T

ANALYSIS OF STRUCTURAL MODIFICATION OF FABRICS WITH ELASTOMERIC FIL-
AMENTS IN APRETOUR PROCESSING

Georgi Ivanov Georgiev, Andreas Haralambous
Faculty of Engineering and Pedage@®jiven, Technical University Sofia

Abstract Textile products after their manufacture of textile machinery are subjected to vari-
ous a processing treatments (ennobling) in order to improve their performance. The purpose
of these treatments is to givebaautiful appearance, increased resistance to washing and
wear, good touch, gloss, softness, drapability, resistance to rubbing and combined impacts,
etc.

Keywords gloss, softness, drapability, resistance
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lted dLMmdzj Ho Odzj sts dz0 CtsdeStejlsdzdw OtelsdSkzdz ApL Oz
s jteOydd, SCOCSkt MO f gjlsjizges dzige Qv dzfyls © dz@0V fjdzB® s O
2O LOftsys ®© HO MEOHO (195 M) d IbsesaO WL St MY OH
Meh jdzgj M bjtdkts. 10 i todw By Hddzj dz Stsdalstetsdz h d to«
LOf OL 8 © o Isfiedfj Hsolf QMtedOsyid d . ddzjH SRR SclkwoOdzgj M Isjto
HO M OHO3teMBECHBOMSR jtcOYydw, HBSCOL HMisdEeO Mo WIsC

l1tod f dztsh dzOIs© BOMO dzj " Otsl® filiststydsts Isiswy dafs K68 T Ol dztiz2
(Sdelstctsdz, St8E0OIts o jyj 4 190 ¢/ k2, § dztsh dzOlsO HBOMO
mMotsdlsy M2 dtsMmisd o MdzjHo Ohdlsj d" kit tffjteOydd.
t]’dz sh dzOIsO BOMO tldzsots LOftsyYys O HO2@&OEOMISd @32 . MdzjoHf
dzj " OISO MmMistswlils 5 Httkze dOyddz ol Isi YydzOlsO ¢! Mmisd dzO
Mss2 desmisd, O Mmdeso dzOO ¢! MisddzO® Bl Miztetsots Hts € tof

d 249, 1 dz/ HdZ d&BO Jus J 321, 7 dzg/ HXR.
OCHOBa CYPOBO BBTBK CYPOEO
QCHOEBA T'OTOBO EBETEK T'OTOBO
AdG. 2 1w dzO dzO dzdh Cdls
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stso O My HIidyd dzO Mado Oj BsMislsO dzO@ § d&zOO d dzj ¢ 5¢
tcOydw.

) oS ZOO O o i ydedlsj d Shdseddlsj dedh Sd fj o d

sztotso ts
Adc3 1 tcOR  &zOISO f sH &S tot

mMdzd3¢d (Wde.1). 10 Mesets dedh Cdlsy MO ¢ sH dOY t
Bjdwls d MdzjH oMWCO Mdzj Ho O O ST QPE®@yYydw igPL &s®,9 OH
odyd MO o MIsCts2ds i Misswdadd .

10 Wdektet® 2 Mj o9diyHO d ftesdkw dzOlsO dzO MOBdw  dzO
sBtcOBBISC (.

RLoBSHO OftcOo jdzdlsjy dLMdzj He Odedw C0OL 90Ol yj BMdat
Isi COdzed fj HteswoaweoOls o fjtedSHO ls Mo Odzw dzj dzO Isi
2O ff ZOO. 10 bkjLd Ijnrndtsdhkse gt 26 fziEz®Ogd EOf sHE P!
shdtsodzd sy HJWBtedZOYydd dzO0 tshdzse dzdlsy d ol Isi ydzdIlsj
IMmdutd dchePEWOsztcdd tfjtcoydd MO M MiejHslstsyj dd o
sO d dgj odzdwwls o ISOC0O0 0O v BO Misjtfjdz 01 ten iz daC
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DESIGN PROJECT OF EVENING DRESSCOLLECTION USING 3D SPECIALIZED VISUAL-
IZATION SOFTWARE

Tanyo I. Hristov
Faculty of Engineering and Pedagoegyliven, Technical University Sofia, email: tanyo_@abv.bg

ABSTRACT. The development examines the creation of a designer collection of edezssgs by

using modern construction methods. The suggested author's collection of dresses is in line with the
fashion trends for the springummer 2022 seasoihe collection includes 12 models. Most of the
dresses are in fitted and sefitted silhouetts, cut along the waistline. The main model in the
collection is represented by a technical description and a skAtekt of construction documentation

has been developed for it. In the role of structural basis, on which the model construction of Model 1
was developed, the structural basis of a women's dress in digethisilhouette for a standard size

was usedThe development of the model was carried out according to the principles of constructive
modeling of the first kind, namely without changing thape and silhouette of the product
transforming folds along a straight contour, additional division of the detallstructural drawings

are executed in a universal CAD system Auto CAD. The basic model is visualized in Morgan's 3D
module- 3Dress.The stages the model needs to go through in order to be visualized are discussed.
KEYWORDS designer collection, clothing construction and modeling, 3D specialized clothing
software, visualization, fashion trends.
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