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Abstract: In specific energy saving measures, special attention is paid to driving technologies, as electric drives account for two thirds of 

industrial energy consumption. Paper deals with appropriate selection of electric motor with higher efficiency for shuttleless weaving 
grapple machine in order to retrofitting the electric drive. Such machines are not single pieces, but are always a certain se t of a given 

production company. Once electricity consumption is reduced by investing in energy-saving engines, this can be the basis for intelligent and 
efficient energy management, accurate predictions of electricity consumption for future periods, which ultimately leads to increased energy 

efficiency of manufacturing enterprises.and systems. 
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1. Introduction 

The energy saving is a powerful source for improving the 

technical and economic indicators in the work of industrial 
companies. The rationalization of energy consumption is related to 

the introduction of new technologies, machines and equipment, or 
their modernization. This in many cases releases significant 

amounts of electricity and power. The comprehensive analysis of 

the energy balance of a production company allows to determine the 
main directions for saving electricity. At the same time, it is 

necessary to introduce unity in the calculations of the efficiency of 
the activity performed by the industrial companies for saving 

electricity. In the case of energy efficiency measures related to the 
installation of new equipment or modernization of the existing one, 

the composition of the annual costs shall change either the 

depreciation deductions or the operating costs, or both. 

Production machines in the textile industry are designed to 
perform certain functions. The weaving machines periodically pass 

weft through the main threads, intertwine them, seal the interwoven 
threads and remove the fabric. Despite the great variety of 

operations, there are a number of common things in the textile 
industry. One of the most important is that all operations are 

performed by working bodies that must be driven.  

The drive as an element of a machine is important for the 

implementation of the technological process. Drive is the system of 
electric motor, transmission elements to the working bodies (gears, 

belt and chain gears, etc.) and drive control bodies (buttons, 
switches, regulators, adjusting bodies, etc.). Currently, the 

kinematic scheme is simplified as much as possible, which often 
leads to the integration of the engine with the working body that it 

drives. 

Nowadays electro-mobility is a booming field. Good news are 

rare these days, so it is good to hear that the number of vehicles 
with full or partial electric drives is constantly growing. This trend 

is just at the beginning and there is a lot of persuasion that will still 
have to be made to potential buyers. In addition to the range, the 

reliability of these vehicles is an important characteristic [2]. 

Individual drive is one in which each production machine is 
driven by a separate electric motor. Its advantages are: the speed of 

each production machine can be regulated electrically; drive repair 

is easier. The disadvantage is that the electric motor must be next to 
the production machine. 

2. Technical considerations 

For the proper course of the technological process in many 

textile machines it is necessary for the working bodies to change 
their speed. The change in speed is the result of the control or 

regulation of the speed of an organ, depending on the program that 

is set, or the change of the parameter that is monitored. Drive speed 
control means any forced change of angular speed, which is 

achieved with the help of special devices, regardless of the size and 
nature of the load. The speed is only adjusted when the drive motor 

or the gear system to the production machine is additionally 

affected. This effect can be manual or automatic. In the textile 
industry there are automatic devices of mechanical, electro-

mechanical or purely electric type [1]. 

In the case of electrical regulation, one of the circuits of the 
electric motor is usually affected. The relatively low inertia and 

simple construction are one of the main advantages over mechanical 

adjustment in some machines (carried out by gears, flat variators 
and less often with a V-belt). In addition, with the electric way of 

regulation it is possible to carry out easier automation of the drive 
and regulation. Direct drives without any gears, coupling or 

converting mechanical devices achieve a higher level of energy 
efficiency. 

There are two fundamentally different possibilities for electrical 

regulation of induction motors. The first consists in changing the 

slip while maintaining the speed of the rotating stator magnetic 
field, which can be done by changing the active and / or inductive 

resistances in the stator or rotor circuit or by changing the supply 
voltage. The second possibility of regulation consists in changing 

the speed of the rotating magnetic field, which can be done by 
changing the frequency of the supply voltage - the so-called 

frequency control. However, when adjusting the frequency, it is 
necessary to adjust the amplitude of the supply voltage. If the 

frequency changes at constant voltage, the magnetic flux changes in 

inverse proportion. As the frequency decreases, the current 
increases, this leads to saturation of the magnetic circuit, and hence 

to a sharp increase in motor current. As the frequency increases, the 
magnetic flux decreases, and with it the allowable torque of the 

motor. The frequency control can be performed in a wide range 
below and above the natural mechanical characteristics of the 

motor. The main problem for its application is the creation of 

relatively inexpensive frequency converters. 

In many cases, electrical regulation is especially important in 
the process of starting work machines. Direct start-up by connecting 

the motor to the mains is not always possible and desirable. 
Sometimes the starting currents are unacceptably high, in other 

cases the starting process is associated with large mechanical 
impacts or lasts too long, which adversely affects the performance 

of the mechanisms. Therefore, the management of the engine start-

up process is intended: 

- limiting the current and torque of the motor to safe values for 
it and for the driven mechanism; 

- smooth start (minimum starting torque, low acceleration 
value, etc.); 

- formation of the start-up process, i.e. its implementation for a 
minimum time, without exceeding the permissible values of 

torque and motor current. 

One of the main indicators of adjustable drives, which serve in 

the design and comparison of drive variants, is the so-called 
stability of work. This concept means the possibility of stable 

operation of the electric drive with a corresponding allowable 
deviation of the load torque. Stable operation depends on the 
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hardness of the mechanical characteristic. The more rigid the 
mechanical characteristic, the more stable the operation of the 

electric drive will be. With softer characteristics (falling steeper 
down), the stability decreases. 

In the conditions of the textile industry, the presence of many 

production machines in one room leads to an increase in 

temperature due to the heat release from electric motors. In a 
number of working premises (halls) in the textile industry a certain 

temperature-humidity regime of the air is used. The additional heat 
dissipation from the machines complicates the operation of the air 

conditioning systems, especially in the summer. In addition, electric 
motors are a source of additional noise, which amplifies the already 

loud noise in the workplace. 

In propulsion, the mechanical energy produced by the electric 
motor is used to drive the working parts of the machine. This 

process, according to the technological conditions, often takes place 

at a variable speed. The speed of the drive can also change due to 
fluctuations in the mechanical load of the working machine or from 

the instability of the mains voltage. Any change in the speed of the 
drive causes a change in the stock of kinetic energy in all moving 

masses of the motor-machine system. This circumstance is the 
reason for the occurrence of inconsistencies in the current, torque 

and power of the motor, on which depends the nature of the 

movement of the drive. 

The relationships between the mechanical quantities of electric 
drives - path, speed and acceleration (linear or angular), forces, 

moments and powers, and electrical quantities - voltage, current, 
frequency, etc., are called characteristics. The drive works normally 

when an electric motor is selected with appropriate parameters and 
characteristics that fully meet the requirements of the production 

machine. 

The various characteristics of electric motors and mechanisms 

can be classified as mechanical characteristics, electro-mechanical 
characteristics, load characteristics or diagrams, speed 

characteristics or diagrams. 
Mechanical characteristics are those that express the 

relationship between two mechanical parameters. In motors and 
mechanisms, mechanical characteristic means the relationship 

between angular velocity  , rotational speed n  (or velocity V ) 

and torque M  (or force F ), i.e. )(Mf , )(Mfn  , 

)(MfV  . In the case of textile machines, the working bodies 

that consume energy usually have a certain dependence of the 

resistance torque on the speed. Therefore, the shaft of the electric 
motor will have a specific load torque that it will have to overcome. 

Therefore, the torque for overcoming the static resistance (brought 
to the motor shaft) is considered as an independent variable, and its 

speed - as a dependent one. 
Electro-mechanical characteristics are dependencies between 

one mechanical and one electrical parameter, for example the 

angular velocity as a function of stator current - )( 1If . 

Load characteristics or diagrams are the dependences of 
torque, power, power and current on time. These characteristics 

have a certain importance in choosing the power of the electric 
motor. 

Speed characteristics or diagrams express the dependence of 

angular velocity  , rotational speed n  or speed V  on time. 

Properly calculated speed characteristic makes it possible to analyze 

the operation of the production machine and to identify ways to 
increase its productivity. 

The production machine works optimally when the electric 

motor that drives it meets the technological requirements in terms of 

overload, starting and regulating properties, etc. In order to be able 
to design a drive correctly, it is necessary to know well the 

mechanical and regulating properties of electric motors and the 
nature of changes in the static and dynamic parameters of the 

production machine. One of the main parameters - the static torque, 

brought to the shaft of the electric motor, depends on the kinematic 
parameters of the production machine, on the peculiarities of its 

construction and technology and on the time.  

In the case of weaving machines, the static torque depends on 
the angle of rotation of the motor rotor. As a kinematic element in 

these machines there is a crank mechanism. Usually the static 

torque for one revolution takes at least one maximum and 
minimum. The appearance of the latter is related to the inertial 

forces in the mechanisms. 

For some of the weaving machines in the course of work for 
technological or other reasons the speed regime changes and in that 

case the static moment depends on both the road and the speed. For 
example, sleeveless looms, typically operating at a speed of 240 to 

400 min-1, have different static resistance torque depending on the 
rotational speed. 

All electric motors have a mechanical characteristic 

)(Mf , which graphically represents a falling line in the 

working area, i.e. as the torque increases, the angular speed of the 

motor decreases. 

Depending on the nature of the requirements, a motor with the 
appropriate mechanical characteristic must be selected. Weaving 

machines require rigid mechanical characteristics and induction 

motors with their known advantages are suitable for them. With 
rigid mechanical characteristics, the angular speed changes slightly 

for large changes in torque. In most cases, the choice is correct if 
the motor passes the load test. The permissible load on the motor is 

limited by its heating, which depends on the energy losses 
determined by the magnitude of the motor current. Therefore, the 

condition for full use of the motor when operating at different 

control characteristics is that the magnitude of the current remains 
constant and is equal to the nominal one. 

Motor heating is an extremely important factor in the textile 

industry, as they operate in most cases in flammable environments. 
In addition, the heat given off by them is taken into account when 

sizing the air conditioning system of the room. 

The study of the nature of the motion of the drive is done by 
solving the equation of its motion and studying the influence of the 

various quantities involved in this equation. The drives of textile 

machines mainly refer to rotational movements. Therefore, the 
equation of motion has the following form [2]: 

(1)               




d

dJ

dt

d
JMM L

2

2

   

where: M  – motor torque; 

LM  – static resistance torque of the working machine 

brought to the motor shaft; 

J  – moment of inertia of all moving parts in the 

motor-working machine system, brought to the motor 

shaft; 
  – angular speed of the motor; 

  – angle of rotation of the motor shaft; 

t  – the time. 

In transient modes, such as starting processes until a set speed is 

reached or when moving from one mechanical characteristic to 
another, an additional torque due to inertial forces is added to the 

resistance torque of the working machine. This additional torque is 
determined by the acceleration (the change in angular speed over 

time). 

The drives provide the necessary kinetic energy of the working 
bodies of the production machines for the proper course of the 

technological process. In the course of work the production 

machine, respectively the drive, changes its states according to the 
requirements of the technological process. This change of state is 

provided by the automation to the drive.  
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The drive of the weaving machines is implemented in such a 
way that in case of breaking of the main or weft thread the machine 

stops. The most common are two ways of automatic braking: 
electro-mechanical and electric. Despite the common elements in 

their drive, the weaving machines differ mainly in the mode of 
operation of the electric motor. In some machines the electric motor 

does not stop when defects appear, but the existing connections are 

cut off and the machine stops, and in other machines the electric 
motor stops at the same time as the clutch is detached. In addition to 

braking action, the automation also has an information action 
through light signaling. 

3. Selection of electric motor for a specific loom – 

results and findings 

The advantage of an AC charging station is that the on-board 
charger will regulate the voltage and current as required for the EV 

hence it is not mandatory for the charging station to communicate to 
the EV.  

One of the measures to achieve energy savings in the industry is 

to replace unloaded electric motors with those with lower power. If 
the average load of an electric motor is less than 45% of its rated 

power, its replacement by an electric motor with less power is 

always appropriate and does not require a calculation check. When 
the electric motor is loaded with more than 70% of its rated power, 

it can be considered that its replacement is inexpedient. When the 
electric motor is loaded in the range of 45-70% of its rated power, 

the expediency of its replacement must be confirmed by reducing 
the total losses of active power and energy in the electrical system 

and in the electric motor. Even if justified by calculations, such a 
replacement can only take place after a careful check of the 

possibility of full load with a view to the correct use of the driven 

work machine. This measure is justified when the electric motor is 
chosen incorrectly and its power is higher, compared to that of the 

working machine. The installation of an electric motor with reduced 
power is good in case of insufficient use of the working machine, 

but in the long run it can be an obstacle for its full use with the 
corresponding improvement of the technological process. 

The subject of consideration is the STB weaving machine, 

which is widely used for the production of weaving textiles. It has a 

high degree of unification of the aggregates and mechanisms and is 
adapted for the production of wool, silk, cotton and linen-hemp 

fabrics. This weaving machine is individually driven. The electric 
motor is located on the right inside the machine. the nominal speed 

of the main shaft is 275 min-1.  

Three-phase induction motors with power up to 10 kW are used 
for the electric drive of most textile machines in the weaving 

industry. The technological requirements for the loom are 

sufficiently met by the use of an induction motor with a short-
circuited rotor. In order to facilitate the kinematic circuits of this 

type of machine, the most common synchronous rotational 
frequency of the motors used is 1000 min-1. 

The electric motors of the looms operate in S1 continuos mode 

(according to EN 60034-1) – operating mode with constant or 
slightly changing load over time. 

The choice of power of electric motors for such a mode is 

precisely defined - it is enough to know the constant static power 

required for the mechanism, taking into account the losses in gears. 
This power is determined by means of theoretical dependencies, 

taking into account the relationship between power and 
technological processes, or experimentally on the basis of existing 

similar mechanisms. 

Dynamic loads occurring during infrequent starts of electric 
motors are not taken into account because they have practically no 

effect on their heating. 

The torque required to set the working bodies of the textile 

machinery in motion is determined mainly by the following 
resistance forces: 

- useful force, ensuring the execution of the set technological 
operation; 

- friction force in the kinematic circuits; 
- forces of interaction of the working body with the 

environment; 
- force, which is related to the change of the potential energy 

of the separate units; 

- inertial force, which is related to the change of the kinetic 
energy of the individual units. 

The mechanical characteristics of the mechanisms are quite 

diverse. A special group are the characteristics of the looms, in 
which the resistance torque is a function of the angle of rotation of 

the crankshaft and the percussion mechanism. A feature of most 
textile machines is the presence of a significant constant component 

in the load schedule. 

When calculating the power required to select a loom motor, the 

components of the resistance forces in the kinematic circuits and the 
forces of interaction of the working bodies with the environment are 

mainly taken into account. In this case, if the peripheral speed of the 
working parts of the machine is less than 0.33 m/s, then in an air 

environment the resistance of the interaction of the bodies with the 
environment can be neglected. 

Due to the presence of a crank mechanism, the load diagram of 

the loom is periodic with a repetition period determined by the time 

per revolution (α =360°) on the main shaft. 

Three characteristic components can be identified in the torque 
curve: 

- constant, necessary for overcoming the friction forces and 
depending on the speed of the loom;  

- periodic, necessary for overcoming the inertial forces of the 
vatal and the related inertial elements, the nature of the 

changes of which can be described by a sum of several 

harmonic; 
- a short-term variable required to transmit an impact effect, 

the nature of the changes of which in the range of its action 

(from 70 to 100) can be described with sufficient accuracy 

by a harmonic function 

The change in torque per revolution of the main shaft causes a 

change in the power consumed by the loom and a transition during 
one revolution of the electric motor for a period of several times in 

generator mode with the release of energy in the mains. In this 

mode, the motor remains connected to the mains and returns 
(recovers) to it the converted mechanical energy from the moving 

parts entering its shaft. This mode is energy efficient and only takes 
place at speeds greater than this ideal idle speed. The mechanical 

characteristic of the motor in this mode is the continuation of its 
natural mechanical characteristic in the II quadrant of the coordinate 

system. 

For modern weaving machines at a crankshaft speed of 100 to 

300 min-1, the constant component of the resistance torque M0 can 
be approximately determined by the empirical formula [3]: 

(2)                   NmBnAM ,00  ,                      

where: A  is the constant that depends on the design data, Nm 

B  - a factor that takes into account the influence of 
speed, Nms 

0n  - crankshaft rotational speed.                         

(3) NmA 60 , NmsB 2.0 , 1
0 275  minn  

Therefore,        Nm.BnAM 5275206000   

The constant component of the moment of inertia is also 
determined by an empirical formula: 

(4) 2
00 9102753000 Nm./n/CJ        
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where C  is the coefficient, 123000  minNmC . 

The periodic components of the resistance torque depending on 

the position of the crankshaft are approximated as a sum of 
harmonics of the 1st, 3rd, and 7th order. 

The resultant resistance torque curve as a function of the 

crankshaft angle has the form:  

(5)   sign)cos(MsinMsinMMMC 5073 7310   

the following conditions are met: 

oo 10070    
108001 ..M/M  ; NmM 41  ; 

104003 ..M/M  ; NmM 23  ; 

208007 ..M/M  ; NmM 47  . 

Table 1 below shows the values of the resistance torque relative 
to the angle of rotation of the main shaft, and Fig. 1 - the graphic 

representation. 

Table 1: Values of the resistance torque to the angle of rotation of the 
main shaft 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

In Fig. 1 are shown EV on-board chargers and charging stations. 

 

Fig. 1 Changes in the resistance torque as a function of the angle of 
rotation of the main shaft 

The resulting inertia moment curve as a function of the 

crankshaft rotation angle has the form: 

(6)  sign)sin(JcosJJJ 15032 320    

the following conditions are met: 

0502002 ..J/J  ; 2
2 182 Nm.J  ; 

603003 ..J/J  ; 2
3 904 Nm.J  . 

Table 2 below shows the values of the moment of inertia 

relative to the angle of rotation of the main shaft, and Fig. 2 - the 
graphic representation. 

Table 2: Values of moment of inertia relative to the angle of rotation of 

the main shaft 

 
 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

α, [о] М Load, [Nm] 

10 8,456745 

20 1,003825 

30 7,819343 

40 -0,78403 

50 2,518561 

60 5,9202 

70 6,591937 

80 14,3156 

90 1,6886 

100 2,358019 

110 0,916135 

120 2,20174 

130 10,54103 

140 3,040342 

150 10,10755 

160 6,317818 

170 2,965829 

180 3,51532 

190 -3,61909 

200 9,199036 

210 8,56641 

220 8,923083 

230 6,941085 

240 -1,97172 

250 6,407367 

260 0,894617 

270 4,957506 

280 7,948125 

290 5,9912 

300 12,6263 

310 -0,01957 

320 0,8689 

330 1,6034 

340 4,0128 

350 13,17574 

360 3,801257 

α, [о] J, [Nm2] 

10 6,084733 

20 14,64575 

30 17,60894 

40 10,27802 

50 4,1213441 

60 8,476416 

70 16,02992 

80 15,1251 

90 8,15236 

100 6,489841 

110 11,74702 

120 14,4691 

130 10,79352 

140 8,10616 

150 11,16466 

160 13,79994 

170 10,52984 

180 7,045135 

190 10,39488 

200 15,696 

210 13,69215 

220 6,273134 

230 5,817145 

240 13,69215 

250 17,71603 

260 11,18877 

270 4,09961 

280 7,475189 

290 15,87001 

300 16,26462 

310 8,690609 

320 5,349602 

330 10,69613 

340 15,31959 

350 12,29668 

360 7,839927 
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Fig. 2 Changes in the moment of inertia as a function of the angle of 

rotation of the main shaft 

Fluctuations in load and inertia cause fluctuations in power 

consumption and loom speed. The dependence of the speed and 
mechanical power on the angle is represented by the expression: 

(7)                    )cosK(nMP 21002    

     

(8)                           220 cosnnn     

the following conditions are met: 

1501002 ..n/n  , приемаме 1202 .n/n  ; 

1071 ..K  . 

Therefore,  

             )cos.()cosK(nMP  2711275521002  . 

Table 3 below shows the values of the useful power relative to 
the angle of rotation of the main shaft, and Fig. 3 - the graphic 

representation 

Table 3: Values of useful power relative to the angle of rotation of the 

main shaft 

 

 
Fig. 3 Changes in useful power as a function of the angle of rotation of 

the main shaft 

The given approximation of the actual loads of the loom makes 
it possible to determine the power of the electric motor as a r.m.s. 

value for one revolution of the crankshaft: 
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The computing power at which an electric motor is selected is : 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 (9)                           W,kPP срcalc    

where k  is the load factor that depends on the size of the 

electric motor. 

(10)                              8161 ..k     

      

 W...Pcalc 3153402175189081   

Here it can be specified that increasing the average load of 
working machines reduces the specific costs of electricity. When 

the load is reduced, the efficiency of the electric motor and 
especially of the working machine is reduced. With maximum use 

of the working machine and its full load, the specific energy 
consumption will be minimal.  

After determining the required static power Ризч., the electric 

motor for the given mechanism is selected from a catalog with the 

same or the nearest higher power Ризб., so that 

(11)                                 Ризб. ≥ Ризч.   

We choose: Three-phase induction motor series TP, with height 
of the axis of rotation 132 mm, with cage rotor and with external 

self-ventilation, efficiency standard IE3 - Premium Efficiency. 

The transition to energy-saving electric motors pays off in the 

long run through a significant reduction in energy consumption, 

leading to lower operating costs. The energy savings of Class IE3 

motors are mainly based on the lower rated current compared to 

Class IE2. 

Standard IEC 60034-30-1 defines the energy efficiency classes 

of induction electric motors. Regulations (EU) 640/2009 and 

α, [о] P2, [W] 

10 421,1082 

20 2933,968 

30 3601,265 

40 1633,03 

50 -640,67 

60 -528,148 

70 1837,389 

80 3655,534 

90 2773,9 

100 236,1988 

110 -953,349 

120 613,4862 

130 3081,829 

140 3529,566 

150 1426,651 

160 -737,411 

170 -400,725 

180 2038,128 

190 3691,946 

200 2602,88 

210 60,20586 

220 -925,968 

230 811,8266 

240 3216,326 

250 3440,998 

260 1219,867 

270 -817,612 

280 -259,398 

290 2233,675 

300 3710,217 

310 2422,246 

320 -105,493 

330 -880,571 

340 1014,576 

350 3336,406 

360 3336,253 

INTERNATIONAL SCIENTIFIC JOURNAL "INDUSTRY 4.0" WEB ISSN 2534-997X; PRINT ISSN 2534-8582

54 YEAR VI, ISSUE 2, P.P. 50-55 (2021)



04/2014 set out the conditions for the transition to new energy-

saving technologies. From 1 January 2017, only electric motors 

complying with class IE3, with power between 0.75 and 375 kW, 

are allowed for use in the European Economic Area.  

The main objective of the IE3 standard, in force in the European 

Union, is to achieve a long-term reduction in the energy 

consumption of electric motors in use, and thus to contribute to the 

high requirements and goals related to climate in Europe. 

The induction motor type TP132MA-6 has the following 

parameters shown in Tables 4 and 5 [4]:  

 

Table 4: Technical data of motor type TP132MA-6 at 400 V, 50 Hz  

Rated 
output 

Rotation 
speed 

Rated 
current 

Efficiency Power 
factor 

kW minˉ¹ A % - 

4.0 975 8.68 86.8 0,77 

 

Table 5: Technical data of motor type TP132MA-6 at 400 V, 50 Hz  

Starting 
current 

Starting 
torque 

Maximum 
torque 

Moment of 
inertia 

Weight 

In case of direct connection as 

a multiplicity of the nominal 
one 

J, kgm² m, kg 

Current Torque  

0.0175 

 

65 6.0 2.1 2.6 

 

Verification required: 

Since the cyclic nature of the load has separate working sections 

with a long duration, the following condition must be met: 

(12)   NmaxL MM  ,                                                        

where maxLM  is the maximum value of the static resistance 

torque. 

Table 1 shows that the maximum static torque is 14.3152 Nm. 

Nm..//PM NNN 2039051024000    

Therefore, the condition is met: 

NmaxL MM  ; 2039315214 ..  . 

The selected motor can also be checked under the starting 
condition: 

(13)   maxLSTART MM     

726220396161 ...M.M NSTART   

Therefore, the condition is met: 3152147262 ..  . 

 

 

 

 

 

 

 

4. Conclusions  

Considering that three-phase induction motors manufactured in 

Russia and the former socialist countries are used for the electric 

drive of the majority of the looms in Bulgaria, the choice of an 
electric motor of higher energy class for the specific case in the 

present case is quite appropriate and expedient. . Manufacturers of 
electric motors in Bulgaria offer a wide range of options in terms of 

nominal parameters and modes of operation of such units. The 
economic side of this issue should not be neglected either - all 

electric motors are imported against a convertible currency and 

together with taxes and duties reach a higher price than those 
produced in our country. On the other hand, the operation will 

facilitate measures and measures for maintenance and repair of 
motors. 

In short, the outlined retrofit methodology by selecting an 
electric motor for a loom of a higher energy class is applicable to 

the equipment available in textile enterprises. 
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