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Abstract:

At present, much attention is paid to the processing of raw cotton and its delivery to consumers in
the form of fabrics or ready-made garments. Over the years, a new generation of machines has been
developed to process a number of modern and improved cotton products. This article focuses on the
mathematical analysis of electric motor replacement shops used on looms and the improvement of
brake modes.
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A formula that is simpler than formula (1.2) can be used to calculate the torque of an engine and
then construct its mechanical characteristics. To do this, switch from the T-shaped switching circuit
to the G-shaped switching circuit (Figure 1.1). Certain restrictions are allowed when switching to a
G-shaped switching circuit with a magnetizing circuit at the input of the circuit. These limitations
are mainly due to the fact that the magnetizing current I,,, and the current coupling ¥, are not
connected to the motor load, because the magnetizing circuit is directly connected to the supply
voltage U;. As a result, the voltage drop across the resistor R; + jw,x;, Of the magnetizing current
is not taken into account. However, such a schematic representation makes it possible to obtain a
simpler expression from the characteristic points of the mechanical characteristic to determine the
moment and velocity.

Rl jaﬁxlc janZcr

Figure 1.1. G-shaped switching circuit of an induction motor.
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As can be seen from Figure 1.1, the rotor current is determined by the following expression:

U
I, = ! : (1.1)

2
\[(Rl + Ry /@) + @y x}

where x, is the inductance of the motor short-circuit resistance, x, = x5 + X5,-

The electromagnetic power of a three-phase motor is defined by the expression R,,, =
315 R,@, /@, as the triple power dissipated in the resistor R,&,/@, . Putting the value of the
rotor current from formula (1.1), and taking into account the relationship between electromagnetic
force and electromagnetic torque My = R, 1,/ (Wow, ), the expression for the electromagnetic
moment is given by apparently:
2

M; =3 Ui Rz . .
Doetn &, |(Ry + Ry@o/@,)" + @o2x?]

(1.2)

The value of the starting torque is determined as follows, taking into account that the frequency of
the rotor EYUK in the stationary rotor is equal to the frequency of the voltage in the stator @,:
erlz R,

M; = . 1.3
ish.t (erl,n 60[(R1 + R2)2 + aogxi ( )

The critical value of the relative frequency of the rotor EDP is found by searching for extremums:

— RZGO
Wrpr = T
VRi + wgx;
It is possible to determine the value of the critical moment by pouring this value in the expression

written for the moment:

(1.4)

_ 3 nU? 1

My, = -— ,
" 28oWoetn Ry + /RZ + wix?

where “add” corresponds to engine mode and “deduction” corresponds to brake mode.

(1.5)

Although there are limitations to the simplification of the substitution scheme, formulas (1.2) ...
(1.5) are widely used in practical calculations due to their convenience.

We can write the expression for the moment in a different way, in which the rotor slides instead of
the EDP frequency. These quantities are related by the following expression:

S = (wOel - pr)/wOel = wp/wOel = ap/ao-
Therefore, instead of the multiplierr, / (woe; » @,) in formula (1.2) we should write:
rp/(wOel.n ,S) = 1(50)0):

where w, — is the synchronous speed of the motor at a given frequency wge;, wo = wee; /7, Of the
supply voltage.

wixg can be expressed as follows:

— Woel 2
woxp = ( ) Whern(L1g + Lag)? = wGey(L1s + Lyg)?.
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Typically, the value wge;(L1s + Ly,) 1S denoted by xj;, which means the short-circuit inductive
resistance calculated at the frequency at which the motor is running, not at the rated frequency.
Then the expression for the electromagnetic moment can be written as follows:
M. = 3UZR,
7 swol(Ry + Ry /)2 + x2]

In this case, as analyzed in formula (1.2), the starting torque, critical slip s,,- and critical torque can
be determined.

(1.6)

Braking resistor

| —|

L1
JFI+ IDC+ _1B-
Chopper l -
control

Figure 1.2. Frequency converter principle diagram.

When calculating the frequency-adjustable electric drive, it is necessary to recalculate the value of
the inductive resistance applied to the catalogs, taking into account the frequency at which the
motor is running, using the formula (1.6).

Sometimes the expression for an electromagnetic moment can be described in a different way by
including the critical moment and the critical slip:
1+ s, R, /R,
S 45k
Sk S

Md = ZMk

This formula is called the Kloss formula.
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