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MODERN MEANS OF MONITORING AIR LINES AND DECENTRALIZED 
ENERGY SOURCES  

 
Ivelina Hr. Metodieva 
Stoyan Hr. Bozhkov 

 
Abstract:  
The report reviews the modern means of controlling and monitoring of power stations and 

facilities. Special attention is paid to the use of unmanned aircraft and the emerging new 
innovative methods in the investigation and diagnosis of the technical condition of nodes, 
elements, aggregates and parts of power supply facilities and renewable energy sources. 
Based on the studies, conclusions are presented in the final part of the report 
   

words: unmanned aerial vehicles, thermal imaging cameras, air lines, renewable 
energy sources 
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EFFECTIVE TRANSMISSION OF ELECTRICITY IN DISTRIBUTION 
NETWORKS 

 
Evgeniya Vasileva 

 
Abstract  
The possibility of achieving efficiency in the transmission of electricity in medium voltage 

distribution networks is explored. 
The size of the discounted costs is estimated depending on the transmitted power and the nominal 

voltage of the power lines. 
Summaries are made on achieving efficient transmission of electricity in distribution networks. 
 
Key words: energy efficiency, economic efficiency, distribution networks, discounted costs  
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HALF-BRIDGE INVERTER FOR INDUCTION HEATING OF STEEL DETAILS 
 

Ivanov S.1* , Ivanova Y.2  
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Abstract 
The proposed article presents the results of the experimental study of semiconductor 
resonance inverter designed for surface heating of steel parts. The inverter control system 
allows for smooth adjustment of the supply voltage frequency for the inductor as well as for 
adjusting the electric power for heating the workpiece. The results of the study of the control 
system and the inverter power circuit are presented. The complete schematic diagram of the 
device under research is also presented.  There are shown oscillograms of the main signals in 
the power scheme and in a control system.A theoretical analysis of the experimental results 
was made. 
 
Keywords: induction heating, half-bridge resonant inverter, Operating Frequency, surface 
hardening 

 

 
1. INTRODUCTION 
Induction heating is comprised of three basic factors: electromagnetic induction, the skin effect, and 

heat transfer. The fundamental theory of IH, however, is similar to that of a transformer. Electromagnetic 
induction and the skin effect are described in this section. Figure 3 illustrates a very basic system, consist-
ing of inductive heating coils and current, to explain electromagnetic induction and the skin effect. Figure 
1 shows the simplest form of a transformer, where the secondary current is in direct proportion to the 
primary current according to the turn ratio. The primary and secondary losses are caused by the resistance 
of windings and the link coefficient between the two circuits is 1. Magnetic current leakage is ignored 
here. When the coil of the secondary is turned only once and short-circuited, there is a substantial heat 
loss  due  to  the  increased  load  current  (secondary  current).  This  is  demonstrated  in  Figure  2.  Figure  1  
shows a system where the energy supplied from the source is of the same amount as the combined loss of 
the primary and secondary.  In these figures,  the inductive coil  of the primary has many turns while the 
secondary is turned only once and short-circuited. The inductive heating coil and the load are insulated 
from each other by a small aperture. The next phase of the skin effect occurring under high frequency.  

As the primary purpose of induction heating is to maximize the heat energy generated in the sec-
ondary, the aperture of the inductive heating coil is designed to be as small as possible and the secondary 
is made with a substance featuring low resistance and high permeability. Nonferrous metals undermine 
energy efficiency because of their properties of high resistance and low permeability. 

Technical sciences 



 

 
ISSN: 1311 2864, volume 34 (1), 2019                      ISSN: 1311 2864,  34 (1), 2019 
Union of scientists in Bulgaria - branch Sliven  -  

       Announcements of  
      Union of Scientists  

,  34 (1), 2019      Sliven, vol. 34 (1), 2019 
19

 

 
 
2. PRELIMINARY NOTES 

 
Principle of operation of the investigated induction heating device. The principle scheme of the 

designed and researched device is shown in Figure 4. The AC power supply is divided by the input of the 
bridge rectifier with a separating transformer with a power of 1 kW. Direct current voltage from the 
rectifier feeds the semiconductor serial resonance inverter. The primary winding of a high frequency 
transformer is included for the inverter load. The secondary coil powers the inductively coupled inductor 
and capacitor battery, which are also the main elements of the serial resonance circuit.

 
 

Fig. 4. Circuit diagram of the induction device under test 
 

 The control system generates two series of rectangular impulses with TTL levels designed to control 
the two transistors from the half-bridge inverter, Fig. 5. Galvanic separation of signals between the 
control system and the driver circuits to control the powerful transistors uses phototransistor 
optocouplers. 
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Fig. 5. Inverter control system 

 
 The frequency of the generated pulses can be adjusted in the range of 50 to 150 kHz. Smooth 
frequency adjustment is performed with the RP1 potentiometer and the frequency range divided into 
three  sub-ranges  is  switched  by  means  of  the  S1  switch  and  the  capacitors  C10,  C11 and  C12.  Output  
pulses with TTL levels go to the top and bottom driver. 
 Powerful transistors are controlled by two integrated schematics TC4420, fig.6. Powerful switch 
transistors are protected by D1 and D4 reverse diodes, and C6 and C9 capacitors perform the Transistor 
Protection Group function. The connection of the semiconductor inverter to the inductor's serial 
resonance circuit is a transformer.   
 

 
Fig. 6. Circuit diagram of inverter and inductor circuit. 

 
 The electrical power consumption can be adjusted with an autotransformer placed at the input of the 
system before the split transformer. 

 

3. MAIN RESULTS AND DISCUSSIONS 
In the experimental research of the surface induction heating system, a temperature of 7000 C was 

achieved for 2 minutes and 10 seconds. Consumed power from the mains power supply is equal to 330 
VA. The investigations were made at the 78.75 kHz resonant frequency of the serial circuit.  
The following Figure 7 shows the amplitude-frequency and phase-frequency response of the resonant 
circuit of the inductor. 
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Fig. 7 The amplitude-frequency and phase-frequency response of the resonant circuit of the induc-
tor. 

 
The higher inductive reactance causes the current to be lower than the voltage in status. In this situation, a 
higher switching frequency is accompanied by an increase of impedance (Equation (1)), causing the out-
put energy to be lower (as shown in Figure 7). When the switching frequency goes down, the impedance 
decreases, raising the output energy (as in Equation (1).  
 

                                                     
2

2 1.
.

Z R L
C

                                                   (1) 

 
The input voltage of the resonant tank is a square wave with amplitude equals to the input DC voltage 
Uin. The fundamental component of the square waveform is: 
 

                                                                   2. .sin .inU t                                                               (2) 

 
The output voltage of the resonant tank is the voltage across Lm (primary winding of matching trans-
former). It is very close to a square waveform with amplitude swinging from- n ×Uout to + n×Uout . So 
the fundamental component of the output square waveform is: 
 

                                                                 4. . .sin .outnU t                                                              (3) 

 
The following figure 8 oscillogram shows the impulses at the output of the self-squaring driver IR2153, 
which is used for the impulse generator to control the inverter transistors. 
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Fig.8. Output pulses of the control system 
 

  
Fig. 9. Voltage drain-source on one 
of the transistors and the current through the primary winding 
 of the transformer. 
 

 
Fig.10. The change of current flowing 
through the inductor 

 
 
From the oscillogram, it is seen that 
the pulses are generated with a delay 
time  of  1.2  s,  and  this  is  enough  to  
pass the transient processes when 
turning on and off the powerful 
transistors. 

 
Figure 9 shows the drain-source 
voltage on one of the transistors and 
the current through the primary 
winding  of  the  transformer.  The  
magnitude of the current is measured 
as a voltage drop across a resistor with 
a value of 10 . The Oscilloscope 
Probe Coefficient of Measurement is 
10:1. 

 
 
Figure 10 shows the change in current 
flowing through the inductor at a supply 
voltage from the autotransformer with an 
effective value of 170 V. The magnitude 
of the current is measured as a voltage 
drop across a resistor with a value 10 .   
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Fig.11. Photo of the heated steel detail 
when the surface temperature reaches 7000 C. 
 

4. CONCLUSIONS 
 The designed and researched half-bridge resonance inverter is applicable for surface heating of 
steel  parts.  The control  system allows a smooth adjustment of the supply voltage for the inductor.  This 
allows to regulate the depth of penetration of the magnetic force lines in the heated workpiece. The 
separate electric power for heating the detail can be controlled by means of the autotransformer powering 
the power circuit. The maximum power of the designed inverter can reach a value of 1 kW. A complete 
galvanic separation between the control system and the power circuit via optocouplers is realized. The 
investigated inverter can be used to conduct research in laboratory conditions. 

 
REFERENCES 
 

[1] Bayindir, N.S.; Kukrer, O.; Yakup, M., “DSP-based PLL-controlled 50-100 kHz 20 kW high-
frequency induction heating system for surface hardening and welding applications”, Electric Power Ap-
plications, 2003, pp.365 – 371. 
[2] H.W.Koertzen, J.D.van Wyk and J.A.Ferreira, Design of the half-bridge series resonant converter 
for induction heating, IEEE PESC Record, vol.2, pp.729~735, 1995. 
[3] Lucia O., Barragan L., Burdio J., O. Jimenez, A versatile power electronics test-bench architecture 
applied to domestic induction heating," IEEE Trans. Ind. Electron., vol. 58, no. 99, p. 998, 2011. 
[4] C. Cases, J. Jordan, “Characterization of IGBT devices for use in series resonant inverter for 
induction heating applications”, in Proc. 13th European Conf. Power Electronics and Applications, 2009, 
pp. 1-8. 
[5] E. J. Dede, J. Jordan, V. Esteve, J. M. Espi, and S. Casan, Series and parallel resonant inverters for 
induction heating under shortcircuit conditions considering parasitic components," in Proc. IEEE Int. 
Conf. on Power Electronics and Drive Systems, vol. 2, 1999, pp. 659-662, vol.2.   
[6] R. Fuentes, P. Lagos, and J. Estrada, Self-resonant induction furnace with IGBT technology," in Proc. 
4th IEEE Conf. Industrial Electronics and Applications, 2009, pp. 1371-1374.  
[7] S. Llorente , F. Monterde , Burdio, J.M. Burdio , J. Acero, “ A comparative study of resonant inverter 
topologies used in induction cookers”, Power Electronics Conference and Exposition, 2002. APEC 2002. 
Seventeenth Annual IEEE , pp:1168 - 1174 vol. 2. 
  

 
 
 
Figure  10  shows  the  change  in  current  
flowing through the inductor at a supply 
voltage from the autotransformer with an 
effective value of 170 V. 
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Abstract 
In this paper are presented  the results of research of a device for surface induction heating 
of steel details. On the basis of the projected device, experimental investigations of the 
temperature of the workpiece have been carried out as a function of the time up to a 
temperature sufficient to harden the details. A model of a substitution scheme of the inductor-
detail system has been made, that is used to analyze heating processes. Calculations have 
been made for the values of active resistance and inductance of the inductor at temperature 
change of the workpiece. An analysis has been made of total electrical power consumed by 
the device in the process of workpiece heating. The results of the measurements of 
temperature and power consumption are shown as a function of the heating time of the 
workpiece. 
Keywords: induction heating, half-bridge resonant inverter, series model. 
 
 
1. INTRODUCTION 
Induction heating is based on the phenomenon of heating of conductors from the electric current 

placed in a variable magnetic field. As a result of the occurrence of eddy currents and magnetic hysteresis 
(in ferromagnetic materials) heat is produced in the conductors. The application of high frequency induc-
tion heating has a number of advantages. The high frequency currents flow through the surface of the 
conductor, which allows to concentrate the heating power of the surface of the heated element, for 
example with a surface hardening. 

Heat loss, occurring in the process of electromagnetic induction, could be turned into productive 
heat energy in an electric heating system. Many industries have benefited from this new breakthrough by 
implementing induction heating for furnacing, quenching, and welding. In these applications, induction 
heating has made it easier to set the heating parameters without the need of an additional external power 
source. This substantially reduces heat loss while maintaining a more convenient working environment. 
Absence of any physical contact to heating devices precludes unpleasant electrical accidents. High energy 
density is achieved by generating sufficient heat energy within a relatively short period of time. The 
demand for better quality, safe and less energy consuming products is rising. Products using induction 
heating are safe and efficient.They attract more customers. 

Induction heating (IH) is a method of heating electrically conductive materials taking advantage of 
the  heat  produced  by  the  eddy  currents  generated  in  the  material.  It  has  many advantages  compared  to  
other heating systems, such as quicker heating, faster start-up, more energy saving and higher production 
rates. The research done these last years in specific power supplies for this application, the numerical and 
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computational  methods  developed,  as  well  as  the  decrease  of  the  cost  of  these  systems,  has  lead  to  a  
widespread of IH in many processes and applications, such as cooking, automotive sealing, motor 
heating, paper making, tube and bar heating or aluminum melting. 

Main applications of induction heating are: hard (silver) brazing, tin soldering, heat treatment 
(hardening, annealing, tempering), melting applications (ferrous and non ferrous metal), forging. 
Advantages of induction are reduced heating time, localized heating, efficient energy consumption, 
heating process controllable and repeatable, improved product quality, safety for user, improving of the 
working conditions. 

The currents induced in the workpiece create a magnetic field that opposes to the original magnetic 
field. These magnetic fields cancel each other and the resultant magnetic field in the center is weak. 
Therefore, the induced currents in the center are smaller and tend to flow near the surface of the 
workpiece. This phenomenon, known as skin effect, causes the concentration of eddy currents in the 
surface layer of the workpiece, see figure 1. 

 
Fig.1. Principle scheme of an induction device 

 
In this research a theoretical analysis of the process of heating of the workpiece is made and the re-

sults of the measurements of the electric power and the temperature in function of time are presented. 
 
2. PRELIMINARY NOTES  
Determination of active resistance, inductance and quality factor of the investigated device 
The induction high-frequency device is an air transformer that is powered by a high frequency 

generator. The primary coil of the transformer is an inductor (heating coil) that is connected to the gener-
ator directly or via a step-down transformer. The secondary coil is the heated steel detail, which can be 
seen as a short-connected coil. 

In case of the models designed for electrical engineers, the inductor-workpiece system is usually 
modeled by inductors and resistors. Generally, the inductor and the workpiece are electrically modeled by 
an inductance L and an equivalent resistor Req. The equivalent resistor represents the resistance of the 
workpiece and the resistance of the inductor itself. Its value depends on the coil and workpiece geome-
tries and materials, the frequency of the process and other parameters. 

There are two main models representing the inductor and the workpiece: the series model and the 
parallel model (see figure 2). In case of the series model, the inductor and the equivalent resistor are in 
series. In the parallel model, the inductor and the equivalent resistor are in parallel. Most authors tend to 
use the series model as it  is  more intuitive and sometimes the calculations are easier,  due to use of the 
same current in L and Req [1]. In the present research is used the series model.  

The supply voltage for the inductor is provided by a half-bridge resonant inverter. The connection 
of the inverter  with the sequentially connected inductor and capacitor is a transformer. The electrical 
model used to analyze the transient processes in the inductor system - heated  detail  is a sequential cir-
cuit, including a resistor and inductance. The inductor temperature remains low during the heating pro-
cess as water cooling is used, and the inductor itself is a coil of a 4 mm diameter coiled copper tube. 
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Fig.2. Electrical model of the inductor-workpiece 

  
Depth of penetration of the current in the workpiece. The higher the frequency of the current 

flowing through to the coil,  the more intensive is  the induced current flowing around the surface of the 
load. The density of the induced current diminishes when flowing closer to the center. From this effect, 
called “skin effect”, one can infer that the heat energy converted from electric energy is concentrated on 
surface of the workpiece.  

At temperature 20t C  of the heated workpiece the specific resistivity of the steel is  
0,18 .m mm , and the value of the relative magnetic permeability is 100r . The induction device 

is powered  by a generator  with  frequency 78,86f kHz . It is known that the depth of penetration of 
the current in the workpiece  has the value [2]: 

 

3

0,18503 503 0,076
. 100.78,86.10r

mm
f

   (1) 

 
At temperature 600t C  of the heated workpiece the specific resistivity of the steel is

0,772 .m mm , and the value of the relative magnetic permeability decreases to 40r . In this case, 
at this temperature, the depth of penetration of the current in the steel workpiece under consideration has 
a value: 

3

0,772503 503 0, 249
. 40.78,86.10r

mm
f

   (2)  

 
In case of series model of inductor-workpiece the power is equal to: 

 
22 2 2 2 .eq eqS I z I R f L      (3) 

where: 
L   - inductance of the series model of inductor-workpiece; 

eqR - equivalent resistor representing the resistance of the workpiece and the resistance of the induc-
tor; 

eqz  -equivalent impedance. 
The equivalent  resistor is the resistor that dissipates as much heat as all the eddy currents in the 
workpiece [3]. Thus, it represents the power dissipated in the workpiece. Taking this into consideration it 
can be demonstrated that in case of using a long solenoid and a conductive workpiece, the equivalent 
resistor is [4]: 
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   2 2 w
eq R C

w

rR K N
l

     (4) 

where: 
CN - turns of the coil (inductor); 

wl  - workpiece length; 

RK - adimensional factor that takes into account the variation of the electrical path between the 
equivalent diameter of the piece and the penetration depth. This factor is equal to: 

 

   
2

1
wr

RK e       (5) 
where: 
 wr - radius of the workpiece. 
 Throughout the temperature change interval of the heated detail with a radius 4wr mm -

 the value of RK  is  approximately  equal  to  one.  The  workpiece  length  is  60wl mm . The 
number  of  turns  of  the  inductor  is  8CN . Taking into account the parameters of the inductor and the 
heated element according to formula (4) at temperature 20t C  for  the  value  of  the  equivalent  re-
sistance is obtained: 63,46eqR . And at temperature 600t C  for the value of the equivalent re-
sistance is obtained: 83,07eqR .   

In case of air-core inductors, there are many equations, approximation techniques and methods to 
calculate them depending on the geometry, some of them are shown in [5]. In IH applications, Wheeler's 
formulas  can be used to calculate the inductance value for a thin-wall finite length solenoid, an example 
is found in [5]. In this approach, the inductance value L  becomes:  
 

2 2
53,94.10
18 40

C C

C C

d NL
d l

    (6) 

where: 
 Cd - diameter of the coil; 
 Cl - coil length. 

Because the diameter of the coil of the induction device under consideration has a value 
50Cd mm  and the coil length has value 60Cl mm , according to formula (6) the inductance L  has the 

value 31,91.10L H .   
It has to be noted that the inductance value varies depending on the inductor-workpiece geometry 

and  depending  on  the  material  of  the  workpiece,  which  in  turn  depends  on  the  temperature.  When the  
workpiece reaches its Curie temperature, the magnetic permeability  ( 0r , being r the relative 
magnetic permeability of the material) decreases until it reaches the vacuum permeability 0  and the 
inductor comes back to its initial value without workpiece [6]. Thus, the inductor value, as well as the 
equivalent resistor, depend on many parameters and its determination is extremely complex. 

 The equivalent impedance eqz  has the same value throughout the entire temperature change inter-

val of the heated detail, 20 600C C , therefore it is considered constant 948eqz . Since the effec-
tive  current  value  flowing  through  the  inductor  is  0,52I A  at the supply voltage for the half-bridge 
inverter with an effective value 170 V, the power S is equal to: 
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2 20,52 .948 256,3eqS I z VA    (7) 
In any IH application, one of the parameters that characterizes the inductor-workpiece system is the 
quality factor (Q), defined as the ratio between the reactive reactP  and the active power actP  of  the system. 
It can be expressed as: 

2 .react

act eq

P f LQ
P R

    (8)  

At temperature 20t C  quality factor has the value 
20

14,9Q , and at temperature 600t C  its value 
is 

600
11, 4Q . Decreasing the quality factor of the circuit is due to an increase in the value of the active 

resistance.  
  

3. MAIN RESULTS AND DISCUSSIONS 
The results of the investigations of the surface heating process of a steel detail indicate the possibil-

ity of reaching a temperature of 6500 . Research has been made of change of temperature as a function of 
time. 

 
 

Fig.3. Change of temperature as a function of time 
 

It is seen that the heating of the steel detail to 6500  is done in 125 . This time interval is 
sufficient to prepare the workpiece for further processing at a low power consumption from the network 
equal to 333V .  

Figure  4  shows  the  change  of  full  power  consumption  of  the  induction  device  in  function  of  the  
change in the temperature of the heated detail. Measurement of the temperature is done with an optical 
pyrometer.  It  can  be  seen  from the  graph  that  when  the  temperature  rises  above  3500  the power con-
sumption increases. The reason for this is reduction of the magnetic permeability of the workpiece mate-
rial and increase of the penetration depth of the current . 

The reduction in the active power that is released in the workpiece when the magnetic conversion 
temperature is exceeded is due to two reasons: a decrease in the workpiece resistance and ending of loss 
of power by hysteresis.  

However, it should be remembered that even at a temperature lower than the magnetic conversion 
temperature, the heating of the workpiece is mainly due to eddy currents. 
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Fig.4. Change of full power consumption of the induction device as a function of temperature 
 

Heating due to magnetic hysteresis is insignificant, with in the inductor it is produced such a high 
magnetic field strength that the average magnetic permeability turns out to be very small, even though the 
material has not yet lost its ferromagnetic properties.  

4. CONCLUSIONS 
From the results obtained, the following conclusions can be made: At the first moment of the heat-

ing of the workpiece, its power is concentrated in thin layer , which has the ambient temperature. After 
a certain time the temperature of this layer becomes equal to the magnetic conversion temperature and the 
power that is released in this layer is reduced. But at that time the heating power of the next deeper layer 
of the workpiece, whose temperature has not yet reached the temperature of magnetic conversion, 
increases. The reached temperature 6500  is sufficient for surface thermal treatment of the steel 
workpiece. Heating time is 125s, and the maximum power consumed reaches value of 333V . 
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Abstract 
In this paper, are made research and analyzes of the influence of electromagnetic 
interference on the transmission parameters of twisted pair cables used in the construction of 
communication networks. The impact of an external source of EMI on network traffic on 
different types of cables has been studied at different distances from the source of 
interference. The results of the analysis can be used in the practical construction of 
communication systems using twisted pair cables and the improvement of data transmission 
rates with minimal packet losses. 
 
Keywords: twisted pair cables, electromagnetic interference, IEEE 802.3 Ethernet. 
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Abstract 
A simulation approach is applied to study the static volt-ampere characteristics of a dual-
collector bipolar lateral magnetostransistor. A generalized simulation study procedure is 
proposed for the magnetotransistor using the Pspice/Multisim analog-behavioral model. 
Characteristics and parameters for the Common Emitter (CE) configuration of the dual-
collector magnetotransistor 2T1MP1 were obtained. An analysis and evaluation of the results 
was carried out. 
 

Keywords: dual-collector magnetotransistor, Pspice/Multisim analog-behavioral model, 
volt-ampere characteristics, simulation study. 

 
 

1. INTRODUCTION 
 In recent decades, magnetotransistors became one of the most promising galvanomagnetic 
semiconductor sensors. They combine not only the optimal matching of the electromagnetic effects with 
the basic properties of the ordinary transistors, but also the possibility for production based on the 
standard bipolar and MOS technologies [2,3,27,19,21,18]. There are single-junction, field-effect and 
bipolar magnetotransistors [3,30,28,19,20,18,22].  
Bipolar dual-collector magnetotransistors (DCM) are of greatest interest in the field of galvanomagnetic 
semiconductor sensors [3,28,8,16]. At these elements, the magnetic field causes a redistribution of the 
injected carriers between the two collectors, which leads to higher sensitivity and linearity of their 
conversion characteristics, compared to the other types of magnetotransistors [29,28,27,31]. This 
determines their wide practical application and a variety of constructive solutions.  

 

2. PRELIMINARY NOTES  
 While there is a large amount of information regarding the physical processes, characteristics and 
parameters of DCM [30,28,27,31,16], the informations on their electrical and magneto-electrical 
characteristics and parameters, are insufficient. Those informations are necessary for functional analysis, 
choice of optimal operating mode, and assessment of the possibilities for real practical application of this 
type of elements. This is an objective prerequisite for studying their characteristics under different 
operating conditions.  

The study can be performed using either an experimental [5,15,26] or simulation [7,1,4,8,11,10,13,17] 
approach. In both cases, it is necessary to consider a number of conditions such as: manufacturer-defined 
permissible parameters, operating mode (static or dynamic), magnetic field impact (reported by field 
induction B), type of the magnetotransistor configuration, limitations resulting from the particular 
application of the magnetotransistor which is a subject of research. With the development of PSpice-
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based integrated environments for automated design in electronics such as MicroSim Design Lab [9, 34], 
OrCAD [14,23,33], Cadence [12], NI Multisim [32], the simulation approach has become dominant in 
terms of both circuits and devices as well as in regards to building components. 

Some results of a simulation study of a dual-collector magnetotransistor using the PSpice model [7], 
synthesized with diodes, non-linear current-controlled current sources (CCCS), linear, and non-linear 
voltage-controlled current sources (VCCS), are presented in [24]. The variety of building components in 
the model requires that a large number of different coefficients of the approximating polynomials be 
determined, which is a relatively labor-intensive and leading to inaccuracies task. On the other hand, the 
presence  of  controlling  currents  requires  the  usage  of  fictitious  voltage  sources  through  which  these  
currents flow. 

3. MAIN RESULTS AND DISCUSSIONS 
The purpose of the present work is a simulation study of static volt-ampere characteristics (VACs) 

of a dual-collector magnetotransistor that determine its behavior in the absence of a magnetic field (B=0), 
using the Pspice/Multisim analog-behavioral model (ABM). Variants of an analog-behavioral model of a 
dual-collector magnetotransistor are proposed in [6]. They are implemented with one and the same type 
of components, namely, G-type dependent current sources with extended capabilities [9]. For simulation 
study of static VACs of DCM, a summary procedure, the main steps of which are illustrated by the block 
diagram in Fig. 1, is proposed. 

 

 
 
 

Fig. 1. Stages of the simulation study of volt-ampere characteristics for a dual-collector 
magnetotransistor 

 
The main operations that are performed in each of the steps are: 

  Step 1: Select an analogue-behavioral model of a dual-collector magnetotransistor and load it into 
the Pspice/Multisim simulation environment. As far as static VACs testing can best be carried out using a 
DC sweep with respect to an independent current or voltage source, appropriate signal stimuli (DC 
current and voltage sources) are added to the model. 
  Step 2: The model parameters of the magnetotransistor which is studied, are specified. The 
following specifications of the signal stimuli must be defined: the type of the element whose parameter is 
changing - a current or voltage source with its corresponding name; a start and end value of the selected 
variable; a way by which the value of the variable changes (linear, logarithmic, or a list of values); 
priority of the stimulus sweep - the main sweep that refers to the primary (first) selected variable (current 
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or voltage) or nested sweep, which refers to a second variable being introduced. A second variable is 
introduced when it is necessary to simulate a set of VACs. The nested sweep is to be defined only after 
the sweep of the first variable has been defined. The main sweep determines the internal cycle of the 
defined nested analysis structure, which means that for every step of the change of the second variable a 
complete analysis in terms of the first variable is performed. 
  Step 3: The simulation environment conditions (accuracy of results, maximum number of 
iterations for DC mode, maximum number of points on the graphs, minimum conductance used for any 
branch) are set and then the simulation is started. 
  Step 4: Visualize the simulation results using the simulator graphic postprocessor. Since PSpice-
based  simulators  allow  interface  with  other  environments  such  as  Matlab  [9],  the  results  can  also  be  
exported to this environment. In both cases it is possible to present in graphical form both the simulated 
voltages and currents from the generated list, as well as the analytical dependencies based on them. 
  Step 5: Analyze the results in quantitative and qualitative terms, using cursors and markers 
available in the graphical environment. If necessary, the values of model parameters, stimulus 
specifications and simulation environment conditions can be changed, subject to any limitations for them. 
  Step 6: Evaluate the model used with regard to its adequacy and applicability. 
  The sequence of operations is applied to study the static VACs for the CE configuration of a dual-
collector magnetotransistor, type 2T1MP1 [25]. For this purpose, the simulation setup shown in Fig. 2, is 
proposed. 

 

 
 

Fig. 2. Simulation setup for study of static VACs of dual-collector magnetotransistor using 
analog-behavioral model 

 
Instead of the "Analogue-Behavioral Model of DCM" block, in the simulation setup can be used a 

schematic  or  a  text-based  analog-behavioral  model  of  the  magnetotransistor.  The  type  of  model  
determines how the signal stimuli are presented - by schematic symbols from libraries (as in Fig. 2) or in 
a descriptive version (netlist code) corresponding to the syntax of the simulator. DC voltage sources VB, 
VC1,  VC2  and  VC  in  Fig.  2  have  zero  voltages  and  are  used  to  measure  the  currents  through  the  
branches, in which these sources are connected. Since the VACs are studied in the absence of a magnetic 
field (B = 0), the voltage of the source VM, by which the influence of the magnetic field is given into 
account, is also zero. The sweep parameters of stimulus signals (these signals are provided by DC sources 
designated as VBE, VCC and IB) are defined depending on the specific characteristics to be studied. 
Connecting to the base B of the magnetotransistor of a current source (source IB) or voltage source 
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(source VBE) which depends on the studied VAC, is performed in the simulation setup by means of the 
switch  S  (when  S  is  in  position  1,  the  voltage  source  VBE  is  connected  to  the  base  and  when  it  is  in  
position 2, the current source IB is, respectively, connected to the base). 

The simulation procedure is performed by the following three cases.  
 CASE A. Common-Emitter Input Characteristics: = ( ) with = const  
 Requirements for the simulation: 
1. Switch S - in position 1; 
2. Stimulus voltage source  (sets the variation of the first variable, which in the case is the 
voltage ) - in mode of main sweep; 
3. Stimulus voltage source VCC (sets the change of the second variable, which in the case is the 
voltage ) - in mode of nested sweep.  

The family of static input characteristics = ( ) with =const obtained at the above defined 
conditions is shown in Fig. 3. It is obvious that increases as  decreases, for a fixed value of . A 
large value of voltage results in a large reverse bias of the collector junction, which widens the 
depletion region and makes the base smaller. When the base is smaller, there are fewer recombinations of 
injected minority carriers and there is a corresponding reduction in base current. In other words, the 
increase of the voltage  leads to a shift  of the input characteristics to the right,  due to the effect  of 
Early. For voltages > 1 , the offset is insignificant and will not affect engineering calculations. 
 

 
 

Fig. 3. Common-emitter input characteristics of 2T1MP1 dual-collector magnetotransistor 
 

 
It follows from the characteristics that the onset of the transition to a conductance state of the 

transistor is at = (0,52÷0,6)V. This voltage is analogous to the respective voltage of the integral 
lateral silicon transistors. The value of  in the region of low-resistance conduction is between 0,6V 
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and  0,85V,  which  is  higher  than  that  of  the  integral  silicon  transistors.  This  is  due  to  the  larger  base  
width, which leads to a larger voltage drop on the base resistance. From VACs on Fig. 3 are determined 
both dynamic (AC) and static (DC) input resistance of the magnetotransistor. In the non-linear region of 
the characteristics, where  = (50÷500) A, the dynamic resistance =  varies from 946  

to 148 , and the static resistance =  (where  and  are the voltage and current at the 
operating point), respectively, from 11,2k  to 1,36k . In the linear region of the VACs the dynamic 
resistance is = 62,4 , and the static one, is = 728 . 

From the analysis of the results for the resistances for different operating points follows that in the 
non-linear region of the VACs the value of both the static and dynamic input resistance, is not a constant, 
but  it  varies,  depending  on  the  location  of  the  operating  point  and  with  the  increase  of  the  current,  the  
resistance value decreases. Moreover, for each selected operating point, the dynamic resistance is smaller 
than the static one. 

 
CASE B.Common-Emitter Output Characteristics: = ( ) with = .  
Requirements for the simulation: 

1. Switch S - in position 2; 
2. Stimulus voltage source  (sets the variations of the first variable, which is the voltage )  -  in  

mode of main sweep; 
3. Stimulus current source  (sets the change of the second variable, which is the current ) - in mode 

of nested sweep. 
The simulated output static characteristics = ( ) with base current variations within the 

defined range of  ( = (0.4 ÷ 1.4) ) are shown in Fig. 4. The collector current being the sum of the 
currents of the two collectors of the magnetotransistor, i.e., = + , at = .  As  can  be  
seen, the initial region (up to = 0.3 ) of the curves is characterized by a great steepness. The 
collector voltage at which the collector current = 0, is = (30 ÷ 45) . The reset and reversal of 
the collector current direction is due to the fact that at <  the collector-base junctions become 
well forward biased and the decrease of the voltage  requires a decrease of  to 
maintain = .. 

Due to small values of , it is generally, accepted that the curves start from zero. 
As can be seen in Fig. 4, for voltages > 0.3  (active region of operation), each curve is 

reasonably flat, i.e., the steepness of the output characteristics is small. The slight increase of collector 
current in this region is due to the effect of Early. Moreover, it is apparent in Fig. 4 that the characteristic 
curves corresponding to large values of  are rise more rapidly to the right than those corresponding to 
small values of .  

From the output VACs of the magnetotransistor can be determined the output resistance for AC ,  
( = ), as well as the output resistance for DC ( = ) operating mode. At the beginning 
of the graph (to up = 0.3 ) at = 0.8  the dynamic resistance  changes from 56.2  to 
101.8 , and the static resistance  from 141.5  to 90.4 . In the active region of operation, i.e. at 

= (0.3 ÷ 3) , the dynamic resistance varies from 1.23k  to 10.52k  and the static resistance, 
respectively, from 126  to 1.07k . The output resistance has not a constant value and depends on the 
operating mode, i.e., on the operating point. For example, at = 2 and = (0.4 ÷ 1.4) , then,  
varies from 52.63k  to 9.26k  and from 2.08k  to 371 . 
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Fig. 4. Common-emitter output characteristics of 2T1MP1 dual-collector magnetotransistor 

 
In the course of the simulation study of the output characteristics the currents and of both 

collectors (these currents flow through the voltage sources  and ), have been measured. The 
difference , between the two currents and , is an indicator of their asymmetry. With known 
asymmetry and summation collector current = +  (this current flows through the source VC), 
the relative asymmetry parameter can be defined as 100% . The analysis of the obtained results 
shows that this parameter changes by up to 1.5%, with its value depending on the mode of operation of 
the magnetotransistor. For example, at = 0.8  and = 2  the asymmetry between the two 
currents is = 20.5 , the summation collector current is = 2.62  and therefore the relative 
asymmetry is 0.78%. 
 

 CASE C. Common-Emitter Forward Current Transfer Characteristics: = ( ) with = 
const. 

  Requirements for the simulation: 
  1. Switch S - in position 2; 
  2. Stimulus current source  (sets the variations of the first variable, which is the current ) - in 

mode of main sweep;  
 3. Stimulus voltage source  (sets the variations of the second variable, which is the 

voltage ) – in mode of nested sweep. 
  The forward current transfer characteristics = ( ) at the three defined values of  are shown 

in Fig.  5.  As can be seen, when the voltage increases,  the collector current is  increasing as well,  which 
can be explained by the impact of Earley's effect. The voltage is distributed between the emitter and 
collector junction (the collector junction is, actually, equivalent to the two collector junctions) in 
proportion to their resistance. With increasing of  the reverse voltages  and  on the 
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collector junctions increase as well, the width of the base decreases, and the current gain coefficients  
and  increase. This means that with the base current remaining constant and going up, the 
collector current increases. 

 
Fig. 5. Common-emitter forward current transfer characteristics of 2T1MP1 dual-collector 

magnetotransistor 
 

At = 0 and > 0 (corresponding to floating potential of the base) through the collectors 
reverse current  (Leakage current) flows. This current is higher at higher  voltage values, due to 
the fact that it is proportional to the current gain coefficient. When = 0 and = 0, the current 

= 0 since the two junctions are in equilibrium. At > 0 and = 0 (corresponds to short-
circuited collectors and emitter), the direction of the collector current changes because the collector 
junction is forward-biased and in parallel to the emitter junction. As defined in Fig. 5 static current gain 
coefficient  is in the range of 0.67 to 4.33. The value of the coefficient  for the magnetotransistor 
subject of the study is significantly lower than that of the lateral non-drift integral transistor. This is a 
result of the relatively large width of the base of the magnetotransistor, which is why the transfer 
coefficient of the charge carriers  is low and therefore the base current is large. 

 

4. CONCLUSIONS 
Analysis of static VACs and parameters, obtained by simulation study of a dual-collector 

magnetostransistor in a CE configuration leads to the following more important conclusions: 

1. The static VACs of the magnetotransistor are similar to those of the silicon lateral non-drift NPN 
transistor. 
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2. The magnetotransistor operates with relatively large base currents and its current gain is 
comparatively smaller than this of a lateral non-drift integral transistor due to the construction specifics of 
the elements. 

3. The input and output resistance for both AC and DC depends on the operating mode of the 
magnetotransistor. For each operating point, both the input and output dynamic resistance is smaller than 
the corresponding static resistance. 

4. The results of the studies with the two analog-behavioral static model variants (Multisim 
schematic and PSpice text format) of a dual-collector magnetotransistor coincide completely, which 
means that the models have the same functionalities. 

5.  The  results  of  the  simulation  study  meet  the  manufacturer's  defined  limitations  on  the  
characteristics and parameters of the particular magnetotransistor (2T1MP1), which is a guarantee of the 
adequacy and reliability of the used analogue-behavioral static model variants. 

6. The proposed generalized simulation procedure may be used to study the static volt-ampere 
characteristics of a dual-collector magnetotransistor in the other possible connection configurations 
(Common Base and Common Collector), taking into account the requirements (place of connecting and 
settings) for the used stimuli signal sources. 
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The article presents measurements of the energy performance of LED light sources with 
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COMP RATIVE OVERVIEW OF A CLASS METHODS FOR CALCULATING 
THE DISTRIBUTION OF HEAT ENERGY 

 
Dimitar Nyagolov, email: d_nyagolov@abv.bg 

Ralena Dimitrova, email: ralena.dimitrova@gmail.com 
Technical University – Sofia, Faculty of Engineering and Pedagogy – Sliven 

 
Abstract:  
In this article a comparative overview of a class methods for calculating the distribution of heat 
energy has been made. This overview could be used as a guide establishing the most appropriate 
method for the distribution of heat energy, based on clarifying the advantages and disadvantages of 
each class. 
Keywords: heat energy, methods for calculating the distribution of heat energy. 
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ARCHITECTURAL APPROACH TO DESIGN OF A COMPUTER NETWORK  
 

Krassimir I. Kolev, Dimitar E. Vasilev 
 

 Abstract: The paper focuses on a real architectural approach for implementing a corporate computer network 
based on the use of a hierarchical network connectivity model. Requirements for a private corporate computer 
network are defined. A network infrastructure model of a corporate computer network is proposed. An address 
scheme is proposed. A topology of a computer network with scalability based on modern modules and 
equipment of Cisco system is synthesized. Tests in simulation environment are made.  
  

words: Computer networks, Cisco, network connectivity, computer systems 
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. 3  

 
. -

, .  
, -

 1. 
. 1 . 

   IP   
Core router 1 GigabitEthernet0/0/0 ISP 1 1.1.1.2 255.255.255.252 
Core router 1 GigabitEthernet0/0/1 ISP 2 1.1.1.10 255.255.255.252 
Core router 2 GigabitEthernet0/0/0 ISP 2 1.1.1.14 255.255.255.252 
Core router 2 GigabitEthernet0/0/1 ISP 1 1.1.1.6 255.255.255.252 

 
 

 „C”, , 
 IP ,  

.  
 2.2.2.0  255.255.255.0. -

 
 „C” .  2. 
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. 2  VLAN- . 

 VLAN ID  
 

IP  
  

 100 100 2.2.2.0 255.255.255.128 
 3  2.2.2.128 255.255.255.192 

 300 15 2.2.2.192 255.255.255.224 
 200 10 2.2.2.224 255.255.255.224 

 
IP  VLAN-  „ ”, „ ”  „ ”  

 DHCP ,  VLAN „ ”  
. -

, ,  DHCP .  
 

.  DHCP ,  
,  DHCP  „ -

”  IP  VLAN. ,  VLAN „3”  DHCP 
. ,  IP  VLAN -

. , . ,  
,  „ ” .  

 IP , -
 DHCP  –  IP  

.  3 . 
 

. 3. . 
 VLAN ID IP   

DHCP 1 
100  2.2.2.3 255.255.255.128 
200 2.2.2.227 255.255.255.224 
300 2.2.2.195 255.255.255.224 

DHCP 2 
100  2.2.2.4 255.255.255.128 
200 2.2.2.228 255.255.255.224 
300 2.2.2.196 255.255.255.224 

DNS 3 2.2.2.131 255.255.255.192 
Hosting 1 3 2.2.2.132 255.255.255.192 
Hosting 2 3 2.2.2.135 255.255.255.192 
Production 3 2.2.2.133 255.255.255.192 
Database 3 2.2.2.134 255.255.255.192 

 
-

 VLAN,  „ ”.  
, -

 10Gbit  .   6  
, , . 

-
 

.  
.  

, -
.  
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-
:  Cisco ASR 1002-HX [4],  „Distribution” „Cisco® 

Catalyst® 4500-X” [5],  „Access” “Cisco Catalyst C9200-48T [6]. 
  

  
 

, . -
.  

(Core.1) ,  IP  
: 

interface GigabitEthernet0/0/0 
 ip address 1.1.1.2 255.255.255.252 
interface GigabitEthernet0/0/1 
 ip address 1.1.1.10 255.255.255.252 

-
,  IP . . -

 (Core.2) : 
interface GigabitEthernet0/0/0 
 ip address 1.1.1.14 255.255.255.252 
interface GigabitEthernet0/0/1 
 ip address 1.1.1.6 255.255.255.252 

 BGP : 
Core.1(config)#router bgp 12345  
Core.1(config-router)#neighbor 1.1.1.1 remote-as 123 Core.1(config-router)#neighbor 1.1.1.9 

remote-as 234 Core.1(config-router)#network 2.2.2.0 mask 255.255.255.0 
,  „ -

” , , .  
: 

ip route 2.2.2.0 255.255.255.0 Null0 
-

.  4  2.2.2.0  
.  VLAN- ,  

 IP ,  
: 

Core.1(config)#vlan database 
Core.1(vlan)#vlan 2 name man 
Core.1(vlan)#vlan 3 name servers 
Core.1(vlan)#vlan 100 name administratos 
Core.1(vlan)#vlan 100 name programmers 
Core.1(vlan)#vlan 200 name sales 
Core.1(vlan)#vlan 300 name administrators 

 VLAN- . -
 VLAN.  VLAN-  IP 

: 
Core.1(config)#interface vlan 2 
Core.1(config-if)#ip address 192.168.50.1 255.255.255.0 
Core.1(config-if)#exit 
Core.1(config)#interface vlan 3 
Core.1(config-if)#ip address 2.2.2.129 255.255.255.192 
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Core.1(config-if)#exit 
. 

 BGP  IP -
. , -

 „Core.1”,  „Core.2”  IP  
, , -

.  “HSRP”. 
 standby 1 ip  IP , -

,  .   „1” ,   
. 

 standby 1 priority 110  standby 1 preemt –  
. ,  Core.1  Core.2  –  

 Core.1 ,  
Core.2  standby  Core.1. 

-
: 

Core.1(config)#interface GigabitEthernet0/2/2 
Core.1(config-if)#switchport trunk allowed vlan 2-3,100,200,300 
Core.1(config-if)#switchport mode trunk 
Core.1(config-if)#exit 
Core.1(config)#interface GigabitEthernet0/2/3 
Core.1(config-if)#switchport trunk allowed vlan 2-3,100,200,300 
Core.1(config-if)#switchport mode trunk 
Core.1(config-if)#exit 

-
 (access-lists).  

.  
.  

, . -
:  

distribution.1(config)#interface range gigabitEthernet 1/0/1-9 
distribution.1(config-if-range)#switchport trunk allowed vlan 2-3,100,200,300 
distribution.1(config-if-range)#switchport trunk encapsulation dot1q 
distribution.1(config-if-range)#switchport mode trunk 
distribution.1(config-if-range)#exit 

-
.  – . 

: 
distribution.1(config)#interface port-channel < .  

 14> 
. 

 
 distribution.1(config)#channel-group 14 mode active 

. 
: 

interface GigabitEthernet1/0/6 
switchport trunk allowed vlan 2-3,100,200,300 
switchport trunk encapsulation dot1q 
switchport mode trunk 
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channel-group 7 mode active 
interface GigabitEthernet1/0/7 
switchport trunk allowed vlan 2-3,100,200,300 
switchport trunk encapsulation dot1q 
switchport mode trunk 
channel-group 7 mode active 
interface Port-channel7 
switchport trunk allowed vlan 2-3,100,200,300 
switchport trunk encapsulation dot1q 
switchport mode trunk 

,  
 

„ping”,   ICMP (Internet  Control  Message  Protocol).   
 „echo”  „ ”  

,  VLAN 100 
.),  4. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

.4 Ping replay  2.2.2.1 
 

 5  „tracert”.  
. ,  

 „ ”  „tracert”  IP 
 1.1.1.151, ,  

2.  
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.5.  „tracert” 
 

 6  „ ”  IP  2.2.2.197 -
 ftp  2.2.2.132  2.2.2.134.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

.6  ftp  
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.  

 ping  „ ”  
 IP  1.1.1.151.  2 (sw-distribution.2)  

 
”.  7, -

,  1. -
 „Spaning tree”,  „rapid”,  

 30 . 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

. 7 ping   
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,   
.  
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PROCESS ANALYSIS INTRODUCTION OF NEW PRODUCT IN THE 
TECHNOLOGICAL LINE FOR SERIOUS PROCESSING 

 
Donika Petrova1*, Margaret Sivova2 

 
1FEP – Sliven, Technical University - Sofia, Bulgaria, e-mail: donikam@mail.bg, 

 
2College – Sliven, Technical University - Sofia, Bulgaria, e-mail: margaret69@abv.bg, 

 
 

Abstract 
In the development is realized an analysis of the process of preparation and implementation 
of a new product in a production line for series production, on the territory of the Studio to 
the "Stylists" department of "E. Miroglio EAD. During the development phase was performed 
an analysis of the process of preparation and implementation of a new product in a series 
production line on the territory of E. Mirolio EAD's „Stylists“ department. The process of 
submitting information from customers to the sample workshop as well as the process of 
submission and movement of the information and the manufacture of a specific product - a 
women's blouse "Sisilia" is followed. An overview of the most common problems in the 
development of a new product has been made. Based on it have been made proposals for 
improving the organization in the „Stylists“ department and its interaction with the other 
departments of the company. 
Keywords: production line, technological line, sample studio, ladies blouse, preparation and 
introduction of a new product. 
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E. Miroglio is a joint-stock company headquartered in the town of Sliven. Miroglio Group came to 
Bulgaria in 1998. In 2016, a new unit - Atelier for samples was created. It creates models and prototypes 
for customers [8]. 

 
2.DESIGN, APPROVAL AND STARTING PRODUCTION OF NEW PRODUCT IN THE 

TECHNOLOGICAL LINE FOR SERIES MANUFACTURE 
Upon  receiving  the  order,  the  designers  work  out  the  work  templates.  Two  prototypes  are  sewn  

[1,2].  One  is  sent  to  the  customer  for  approval.  Upon receiving  comments,  two new samples  are  made  
with the changes. After final approval, an official order is launched. 

 

3. ANALYSIS OF THE PROCESS OF IMPLEMENTATION OF NEW PRODUCT IN THE 
TECHNOLOGICAL LINE FOR SERIES PROCESSING  

Often the data provided is incomplete, ambiguous or the received copies are of poor quality leading 
to the necessity of additional contact with the customer. [9, 10]. To make it easier for companies to work 
and reduce mistakes, it is up to the person responsible to process the information from the customer. 

 

4.SYSTEMATIZATION OF THE MAIN LOGISTIC PROBLEMS AT THE 
INTRODUCTION OF PRODUCT IN A TECHNOLOGCAL LINE  

Low competencies, late customer comments, customer request for changes about items entering the 
production line, delay of supply of basic and auxiliary materials, etc. 

 

5. PROPOSALS FOR IMPROVING THE ORGANIZATION OF 
 INTRODUCTION OF NEW PRODUCT IN A TECHNOLOGYCAL LINE  

As a result of the analysis of the organization processes, specific proposals have  
been made to improve the work and coordination between the different units[4, 5, 7].  

 

6. CONCLUSION  
The submission and transfer of information and documentation as well as the logistics between the 

units and the production process are analyzed. Problems have been identified and proposals have been 
made to improve the work and coordination between the units. 
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Abstract 

The ways of getting inclined stitches on knitting are being analyzed. A schematic 
classification of the methods of tilting the stitches into the knitting structure is made. Examples 
of different knitting racked rib structures are given. 

The different ways of getting stitches on the weft knitting knits appear much later than the first 
times when a person begins to knit by hand. It was only in the middle of the 16th century that the 
knitting stitch was used in Europe, and the inclined stitches appeared in the 17th century [1, 2, 
3]. By incorporating the racking of the needle beds one over the other, and the introduction of a 
number of innovations in knitting machines in the 19th and 20th centuries, effective knitting of 
knitwear with inclined stitches [4, 5] is achieved. 

A schematic arrangement of the means for receiving  inclined stitches of knitting machines is 
made on the diagram. The purpose of systematization is to help designers use this kind of 
structures when designing knits. 

Keywords: inclined, racked, stitches, methods. 
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DESIGNING A COLLECTION OF LADY CLOTHING IN SHANEL STYLE 
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Abstract 
The design contains a collection, which includes a ladies suits – a pair in Shanel style. On the basis 
of pre-specified basic drawings of women‘s jacket in a semi-obtuse silhouette and a lady‘s straight 
skirt based on the method of Muller & Soon, the model variants of the products are developed. The 
modeling is made by applying the following techniques: transformation of the strings, additional 
details, conical extension of the details, change in the shape and dimensions of the shoulder area 
and armhole. The development is based on BDS 8371-89. 
Keywords: Designer collection, clothing design and modeling, classic style, Shanel style, 
jacket, skirt. 
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One of the microstyles, distinguished in classical style and having thousands of pilgrims and 
followers, is the Shanel style. 

 
2. DESIGNER PROJECT 
The object of the development is a designer collection of ladies‘ clothing inspired by the latest 

HAUTE-COUTURE collection of the Shanel fashion house (Fig. 1), presented by the designer Karl 
Lagerfeld [12]. The collection (represented in Figure 2 – Figure 7 ) includes 6 suits that cover the 
following items: 2 jumpers, 4 jackets and 6 skirts. 

 
3. SELECTION OF A STRUCTURAL BASIS 
All design drawings are completed in the AutoCAD [6, 7, 8] Universal Design Engineering System, 

which is suitable for use at all stages of the garment construction process [9]. 
The  modeling  of  the  articles  was  made  on  the  basis  of  a  predetermined  basic  construction  of  a  

woman's jacket in a semi-velvet silhouette [5], built according to the method of Muller & Soon [2] 
(Figure 8) and a female straight skirt built according to the method [4] (Figure 9) for standard type size 
164-88-96 according to BDS 8371-89 [1]. 

 
4. MODELING  
In Fig. 11, 12 and 13 are shown the model designs of the jacket and skirt for Models 1, 3 and 5 

respectively. 
The original models were obtained through corrections and changes to the basic details of the basic 

structural substrates.  
 
5. CONCLUSION  
The concept of contemporary women's costumes - a Chanel-style pair inspired by HAUTE-

COUTURE collection of Chanel Fashion House for the Spring-Summer season 2019, is presented. 
All design drawings are executed with AutoCAD 2010 software. 
The Shanel style occupies a lasting place in the modern woman's wardrobe with its freedom, 

femininity and nobility. 
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Abstract 
The design presents an original collection of women's clothing "Capsule", in accordance with the 
current fashion trends for the autumn / winter 2019 - 2020 season. The collection includes 
interchangeable items and shows the modern working woman in different images. 
The main designs of a woman's dress, trousers and poncho are designed according to the Muller & 
Soon standard for the standard size range 164-92-100. The modeling was done in accordance with 
the practical manipulations for structural modeling in creating typical elements of new woman's 
clothing models without changing the silhouette shape using basic structural bases. 
Keywords: designer collection, clothing design and modeling, capsular wardrobe, fashion, ladies' 
clothing. 
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Capsular wardrobe - this is when all items of clothing designed for any one sphere of life combine 
well with each other in style, purpose and color on the fabric. There may be 5 to 12 items in the capsule. 

 
2. DESIGNER PROJECT 
The following items and accessories are included in the "Capsule" collection: poncho, dress, 

trousers, skirt, 2 pieces of blouse, 2 boots, 2 bags and pearls. Of these, 12 combinations are shown in 
Figures 1 to 12v 

 
3. SELECTION OF STRUCTURAL BASES AND MODELING 
All design drawings are implemented in the Universal AutoCAD Engineering Design System [6, 8, 

10], which is suitable for use in all stages of the garment construction process [7]. 
The modeling of the products was made on the basis of pre-specified basic constructions of a 

woman's  dress,  poncho  and  trousers,  built  according  to  the  Muller  & Soon method  for  a  standard  type  
size 164-92-100 according to BDS 8371-89. 

 
4. CONCLUSION  
We present  a  collection  of  woman's  clothing  "Capsule",  conforming  to  the  current  fashion  trends  

for the Autumn / Winter 2019 - 2020 season, including interchangeable products and showing the 
contemporary working woman in different images. 

All construction drawings are executed with AutoCAD 2010 software. 
Applying the concept of a "capsule wardrobe" in everyday life makes it possible for the modern 

woman to  look  stylish  and  varied  and  at  the  same time  to  make  quicker  decisions  about  how to  dress,  
using the interchangeability of clothes from the "capsular wardrobe". 
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Abstract 
The physicochemical, dispersion and microbiological characteristics of model emulsion 
coatings with coconut oil, and three types of polysaccharides, such as pectin, 
carboxymethylcellulose, and xanthan, were investigated. The moisture content of 
polysaccharide-based multicomponent edible coatings was found to be above 97% and the 
edible coating with pectin had the lowest values for moisture, water activity, and pH. The 
results of the dispersion study of the model emulsion edible coatings with polysaccharides 
showed that the best dispersion characteristics were demonstrated by samples with pectin 
followed by those with xanthan and carboxymethylcellulose. A high degree of dispersion leads 
to an overall stabilization of the emulsions and can improve the uniformity of application of the 
edible coatings. It was found that the edible coating with xanthan and coconut oil was 
characterized by the most potent inhibitory effect against foodborne pathogens Salmonella 
enterica subsp Enterica serovar Abony NCTC 6017 and Listeria monocytogenes NCTC 11994. 
Keywords: model emulsion coatings, polysaccharides, physicochemical characteristics, 
dispersion and microbiological characteristics 
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ABSTRACT 
The future well-being of society needs knowledgeable and capable people. It is determined by 
our children and depends on the humanity of the generations and the harmony within 
communication. The priority of the education system is the humanitarian education, which 
includes entrepreneurial activities. This right to education is a privilege for school educators, 
who are capable of modelling a generation, caring and committed, with clear vision of a moral, 
intelligent and sustainable economy. The integration of the subject "Technology and 
Entrepreneurship" into the curriculum of Bulgarian education is a good start for establishing an 
ethically, responsibly and professionally-oriented generation. 
 
KEY WORDS: Entrepreneurship, entrepreneurial competence, entrepreneurial methods, 
educational guidelines, a humane and socially responsible generation. 
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THE FIRST CLASS LITERARY DESIGN DESIGN - A NEW CHALLENGE  

FOR THE LITERATURE TEACHER 
 

Ekaterina Petkova 
bstract 

The present work (without claims of completeness) discusses the changes in the literary field in 
the second lower secondary school, focusing on the fifth grade - the class in which the 
continuity of the first and second lower secondary stage is projected.The changes in question 
are determined by the Law on Pre-School and School Education, which entered into force on 
01.08.2016, and the subsequent normative and sub-normative documents, including the new 
curricula in literature The new education programs for the second lower secondary level are 
validated in the following sequence - the V-grade literature curriculum, which came into force 
in the 2016/2017 school year. (approved by Order No. 09-1857 of 17.12.2015); a 
curriculum for literature for the sixth (class) in force since the academic year 2017/2018 
(approved by Order No. 09-300 of 17.03.2016); a seventh-grade literature curriculum in 
force from the academic year 2019-2019 (approved by Order No.  09-1093 / 25.01.2017). 
(see http://www.mon.bg/bg/28) 
Keywords: literary educational Design, curriculum for the fifth school class, pedagogical 
discourse, literary and educational competencies 
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CIPHER OF MOTIVATION FOR SUCCESSFUL BUSINESS 
 

Fahri Idriz 
 

Department and College of Sliven, Technical University, Bulgaria 
Email: meattsa@abv.bg 

 
Abstract  
The cipher of motivation is hiding in the example we give, see, inherit, and the 

leadership and humane attitude we show to the people we are trying to motivate. Achieving a 
sustainable business model involves a multitude of factors, such as the existence of unique 
ideas and goals, a product or service for the benefit of customers and society, and all this 
combined with good control over the work and motivating attitude towards the company's 
staff . The cipher of motivation is underway and is achieved when the motivated team of the 
company does not just come to work, it works with pleasure, pursues the objectives set by the 
management and constantly seeks opportunities for development and improvement. The 
employees of such companies know that their efforts will be objectively appreciated and 
rewarded from a material and intangible point of view. 

 
Key words: cipher, motivation, successful, business 
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MODERN APPROACHES TO PROCESSING MEASUREMENT DATA  
IN PSYCHOLOGY AND PEDAGOGY 

 
Ivelina Peneva1, Marina Nicolova2 

 
Technical University of Sofia, Faculty of Engineering and Pedagogy – Sliven, 

 Department of Pedagogy and Management 
e-mail: 1 ivelina_peneva@abv.bg; 2 nikol.mn@gmail.com 

  
Abstract: Forthe data processing of pedagogical and psychological research often 

required complex mathematical calculations using a variety of statistical procedures. The 
purpose of this work is to make a brief introduction to these methods. We hope that it will be 
useful for specialists in the humanitarian field who have to use in their experimental activity 
complex mathematical calculations from the field of statistics. 

Key Words: pedagogical measurements, statistical data processing, parametric and 
nonparametric statistical methods 
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A LITTLE DIFFERENT SCHOOL HOUR 
 

Nina Lazarova, Marina Dimitrova 
 

Abstract 
There is a need of seeking new approaches in the learning process and applying new 
practices in primary school education. This article examines the application of interactive 
methods in teaching students of the second grade in order to increase their interest in the 
subjects, which are difficult to acquire knowledge and skills, to increase their willingness to 
work and to apply the obtained knowledge more confidently. 
Keywords: interactive learning, role playing, interest 
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Abstract 
The article reveals the essence, structure and content of the components of the audiovisual 
competence of students - future teachers of music. Same moments are revealed, giving rise to 
the deployment of technology for its formation and development. 
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Abstract 
The article reveals the essence, peculiarities and content of the communicative function of 
musical-performing activity from the point of view of musical psychology. Attention is drawn 
to the non-verbal information relevant to this communication process. The presented 
characteristics give grounds for developing a system for development and formation of 
communicative competence in performers of various musical instruments / singing, in future 
music teachers. 
Keywords: communicative function, performing arts, non-verbal information, 
communicative competence 
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Abstract 
Education is increasingly seen as the main means of reproducing culture, on the one hand, 
and culture performs specific educational functions on the other. By modeling the personality 
behavior within a cultural model, it facilitates the socialization of individual individuals or 
groups and ensures their inclusion in society. The modern educational environment in 
kindergartens, schools and universities is multicultural. Each teacher's mission is to accept 
this feature as a resource that can be successfully included in their practice. 
 
Keywords: multiculturalism, multicultural classroom, minorities, bilinguals,  
education 
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Abstract 
Information is and is affirming as an important, necessary and precious factor for the 
development and for the prosperity of the modern world, of humanity and its education. The 
functioning of modern society - in particular, the realization of every activity of it, is almost 
inconceivable without using the rich information and the corresponding technologies for its 
processing. The information provision of each activity becomes particularly relevant and 
necessary, especially in the educational process and in higher education, when studying and 
mastering the newest in the acquired profession and speciality. There are a lot of 
methodological and technological requirements for effectiveness in this direction, reflections 
on which are proposed in this publication 
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THE FLIPPED CLASSROOM MODEL OF TEACHING – IMPLEMENTION AND 

CHALLENGES 
 

Vladimira Teneva 
 

Department of Pedagogy and Management at Engineering and Pedagogy Faculty - Sliven, 
Technical University - Sofia 

e-mail: vladimirateneva@gmail.com 
 
 

Abstract: In today’s modern digital world, nearly half of the households round the world own a 
computer or other devices like tablets or smartphones. There are over five million active 
Internet users up to now. It is no longer impossible to attract new technologies in order to 
improve the classroom learning process. Along the opportunities  our students have at home, 
it's more than easy to "flip" the traditional classroom. This trend is a key factor in conducting 
pedagogical experiments and introducing innovations in the contemporary modern education. 
Flipped classroom is a worldwide popular model of tecaching. The bottom line is that students 
get acquainted with information which they learn  before classes using sources and materials 
prepared and shared by their teacher. To create and share these resources, teachers use new 
technologies and web tools such as the Internet, Wikis, blogs, e-learning sites and platforms, 
etc. 

 
Key words: innovation, new technologies, e-learning, flipped classroom, web instruments 
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THE ROLE OF EMOTIONS IN THE CLASS ROOM 
 

Monika Doychinova Simeonova-Ingilizova 
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Technical University - Sofia 
e-mail: monika_ingilizova@abv.bg 

 
Abstract: The mission of the modern school is to create a personalities with brilliance and a 

rich culture. The cognitive intelligence is relating to the creation of knowledge and building 
skills in the educated person for effective education activity, numeracy skills, logical and 
abstracts skills, spatial-acuity percentiles, proper and fast consideration of the situation and 
ability to stay abstract at the situation. At the same time, in the last decades, the psychologists 
and pedagogues meted important position of the emotionally intelligence and the emotions at 
the educational activity. In this article is considered the problem of the emotions and their role 
in the classroom, theoretical justification of the basic meaning - emotions, emotional 
intelligence, creating of main-key-elements of the emotional intelligence, which the educated 
person learn via the emotions in the class atmosphere and respectively the effectiveness of 
socio-emotional learning. 

 
Key words: Emotions, emotional intelligence, class room, emotional competencies, teacher 
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IMPLEMENTATION OF KAISEN SYSTEM IN MICRO, SMALL AND 
MEDIUM  SIZED ENTERPRISES. 

 
Zina Hristova 

e-mail: zinazankova@mail.bg 
 
 

Abstract 
This report presents the results of the implementation of the KAIZEN concept in a Bulgarian 
micro-enterprise. 
The report indicates the difficulties that the small and medium-sized enterprises (SMEs) are 
facing up while accomplishing their activities. 
A proposal is made to address some of the problems by introducing the Japanese Kaizen 
concept of improvement. The essence of the concept is described. 
The introduction of this concept provides a competitive advantage for manufacturers because it 
minimizes the costs and improves the productivity and the quality of the production. They allow 
continuous improvements with the active involvement of staff. 
The implementation of this concept requires minimum financing. It can be done by the 
company independently or with the assistance of limited number of consultants. 
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PORTFOLIO AND WAYS TO CREATE E-PORTFOLIO 
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Abstract: The paper presents fundamental ideas and different types of portfolio and focuses 
on the process of creating it. There are several examples of how to create and implement a 
portfolio on different technologies from simple (user-friendly) to more complex (for web 
developers) technologies. 
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STATISTICAL CONCLUSION WITH VERIFICATION OF HYPOTHESES FOR 
TRI-CRITERIA METHODOLOGY FOR DIAGNOSIS AND DEVELOPMENT OF 

MATHEMATICAL COMPETENCE 
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 Abstract: The report presents a statistical study by verification of hypotheses of a pediatric 
tri-criteria model from tests for diagnostics and development of the mathematical competency 
of the pupils of the secondary school. It has been shown a horizontal and vertical validation 
of the methodology in the light of its integral nature in the whole unity of the criteria. 
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