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Abstract: When the engine is started, in some mechanisms its speed is required to increase very evenly over a 

period of time, and in others the starting torque is required to be much greater. In order for the engine to be easily 

started, its starting torque must be large enough, and the starting current must be as small as possible. 
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In order for the motor to run easily, its torque should be large enough, and the current should be as small as 

possible. When the motor is running, in some mechanisms, its speed increases very smoothly over a certain period 

of time, and in some cases, the torque is required to be much larger. It is known that motor running for its stator 

windings must be connected to the network. When a three-phase current passes through the windings, a rotating 

magnetic field is formed in the stator. Since the rotor is stationary at the beginning of the run, i.e. s = 1, it works in 

conditions close to short-circuit conditions for a short time. Therefore, the stator current, i.e., the starting current, 

is much larger during the start of the drive. Iyu=I2 Direct connection of asynchronous motors with a short-circuited rotor Small and medium power 

motors are connected directly to the network with the help of a ruby or a magnetic walker, this method is the most common and easiest method. It is determined by the 

rated current of the motor. 

 

Since the rotor is stationary (l, = 0, i.e. s = l) at the beginning of the movement, a much larger current is generated. 

This current is called the current. In asynchronous motors with a short-circuited rotor, the starting current is 4 ... 7 

times greater than the rated current of the motor. A decrease in the gain during the operation of a high-power 

motor has a bad effect on the operation of the main asynchronous motors connected to this network and operating. 

Because the torque of the motor is directly proportional to the square of the mains voltage (A / = (/f) ). Therefore, 

it is not suitable to connect any high-power asynchronous motor directly to the mains. Usually, the power of the 

motor connected to the direct mains is the transformer from which the motor receives energy should not exceed 

25% of its power. In practice, depending on the power of the power supply transformers, short-circuited rotor 

asynchronous motors with a power of 55...75 kW can be connected directly to the network. Reducing the network 

voltage. It is used for driving asynchronous motors with a rotor, as well as for driving medium-power motors in 

low-power electric field networks. The running current of an induction motor is directly proportional to the value 

of the mains voltage. When the value of the network voltage is reduced to a certain extent, the driving current is 

also reduced. Using an autotransformer (or a simple transformer) to determine the value of the mains voltage; is 

reduced by changing the connection schemes of the stator windings and by connecting an active or reactive 

resistor in series with the stator windings. Switching the stator winding from the star method to the delta method. 

The stator coils of an induction motor are often connected in a delta manner. When the circuits are connected in a 

triangle, the running current is much higher. If the circuits are connected in a star manner, If the circuits are 

connected in a star manner, the voltage supplied to some phase circuits decreases by 3 times, therefore, the phase 

currents also decrease by √3 times. In this case, the line currents are reduced three times. Changing the connection 

scheme of the stator coils is performed using a three-phase pereklu chatel or contactor. When the asynchronous 

motor is running, the relay is in position 1. In this case, the stator windings are connected in a star manner, the 
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driving current is much smaller. After the engine is started, the clutch is quickly moved to position 2. In this case, 

the stator windings are connected in a delta manner and the engine operates under normal conditions. So, if the 

stator winding of the motor is switched from the star method to the delta method, the driving current in the 

network is reduced by three times. Since the starting torque of the motor is directly proportional to the square of 

the mains voltage, the value of the turning torque during the running is also reduced by three times. Therefore, 

motors running at nominal torque cannot be run in this way. Connecting an active or reactive resistance to the 

winding of the asynchronous motor stator. During operation, a reactive or active resistance is connected in series 

with the stator winding. An asynchronous motor is connected to the network using a relay, at which time the relay 

is in the open state. Current flows to the stator winding through the reactor, and the voltage drops across its 

inductive resistance (xr) (I1,xr). A reduced voltage is supplied to the stator windings. This voltage causes the 

motor to run. As the rotation speed increases, the EIuK E2 generated in the rotor winding decreases, and the 

driving current also decreases. As a result, the voltage drop in the resistors connected in series with the coil is also 

reduced, in which the voltage supplied to the motor increases automatically as the motor speed increases. After the 

engine is started, the fuse is connected and the mains voltage is applied to the engine, during which it starts 

working under normal conditions. The disadvantage of this method is the reduction of the driving torque as a 

result of the t2-fold increase of the mains voltage. The reactor core required to drive various engines is determined 

by the following formula.During the operation of short-circuited asynchronous motors, the current mainly passes 

through the upper part of the mast. The cross section of the upper part of the mast is smaller. This causes the 

active resistance of the rotor mast to increase. The increase in active resistance reduces the rotor current, and the 

cross section of the upper part of the mast is smaller than the cross section of the entire mast. This leads to an 

increase in the active resistance of the rotor bar. The increase in active resistance reduces the torque and increases 

the torque of the engine. So, the running current of a deep-phase motor is smaller than the running current of an 

ordinary short-circuited rotor motor, and the running torque is almost twice as high. In this case, the condition of 

driving the enginemuch improved. After the motor is started, the rotor current increases as the rotor speed 

increasesfrequency decreases. In this case, the inductive resistance of the rotor shaft also decreases, and the rotor 

current is evenly distributed in the cross section of the shaft. The active resistance of the rotor shaft is also reduced 

and the motor operates like a normal short-circuited rotor dvi gate. In order to increase the driving torque without 

changing the active resistance of the rotor in short-circuited rotor asynchronous motors double-chamber engines 

were invented. In their rotor there is a system of two cross-linked masts in the form of a checkered ring. The upper 

cage is called the running cage, and the rods are made of brass or bronze, which has a small cross-sectional area 

and a higher active resistance. Since these coils are located close to the top of the rotor, their inductive resistance 

is small. The lower cage is called the cage, the rods are made of copper, the cross section is larger. The active 

resistance of the working cells is small, and the inductive resistance is large. Electrically, both cells are parallel, so 

the rotor current is inversely proportional to the total resistance of the cells. Because the active resistance of the 

rotor is large, the power dissipation is greater. This reduces the efficiency of the engine. In addition, the 

manufacturing technology of such rotors is complicated and expensive. Typically, the power of deep wedge 

engines is 100 kW and more, and the power of double-slot engines is 200 kW t and more.The fact that the motor 

rotation frequency remains the same when the mechanical load connected to the shaft changes, or the ability to 

change its rotation frequency when the value of the torque changes, is considered one of the important indicators 

of any motor. With the change of the load value, the rotation frequency of the asynchronous motor changes even if 

it is very small (1 ... 6%). So, to change the rotation frequency of an asynchronous motor, it is necessary to change 

the frequency of the voltage supplied to the motor or the number of pairs of poles, or else the slippage of the 

motor. Changing the frequency of rotation of the motor by changing the frequency of the source voltage. By 

changing the frequency of the supply voltage, the method of fast energization of an asynchronous motor is the 

most effective method from the economic point of view and the possibility point of view. Motor slippage in the 

middle of the speed range when adjusting the speed by changing the frequency as a result of its almost constant 
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power consumption, the motor cannot be doubled. The asynchronous electric drives, whose speed is controlled by 

changing the frequency, do not differ from the constant current electric drives with their static and dynamic 

characteristics. Taking into account that short-circuited rotor asynchronous motors are almost twice as light as DC 

motors and three times cheaper, we see the possibility of wide application of frequency-controlled asynchronous 

motors in the future. The first frequency converters were based on electromechanical devices. In such a frequency 

converter, the voltage value and frequency obtained from the synchronous generator SD are controlled 

independently. Later, the creation and development of improved semiconductors led to the invention of thyristor 

and transistor frequency converters. Thyristor and transistor frequency converters (TChO') are divided into two 

groups: indirect and direct ChOs. In indirect TChO's, the mains voltage is rectified in BV and sent to the 

autoinverter BI, where the alternating voltage is changed to an alternating voltage whose frequency can be 

adjusted. The mains voltage with a standard frequency (f1) is supplied to the input of U1 Bv. Bconverts the 

alternating voltage to the constant voltage E0. This voltage can be adjusted over a wide range using the control 

circuit of the BVBT. In an asynchronous motor, the rotation frequency of the rotating magnetic field is directly 

proportional to the frequency of the mains voltage f1=50Hz.In practice, the frequency of the mains voltage is 

constant f1=50hz. Therefore, special semiconductor or electric machine frequency converters are used to change 

the rotation frequency of the motor by changing the voltage frequency. Synchronous machines and phase rotor 

asynchronous machines can be used as frequency converters. This method is asynchronous with several short-

ended rotors it is used in mechanisms that require the same change of engine rotation speed at the same time. This 

adjustment system is used in the roller mechanism of the rolling mill. Each roller in the roller is rotated by an 

asynchronous motor, and it is required to adjust the speed of the rollers at the same time. 
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