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Screw compressors [1], having screw rotors with mating and opposite teeth, belong
to a variety of twin-screw machines with screw engagement. Reliability in the
operation of screw compressors, low metal consumption and overall dimensions have
determined their widespread use. In addition, the use of screw compressors saves up to
30% of electricity. Screw compressors successfully compete with other types of
positive displacement compressor machines.

The task of the work is to study the automated electric drive of a screw compressor.

The electric drive of compressors, pumps and fans is characterized by:

— long-term operation with a quiet load;

—a wide range of used capacities - from hundreds of W to several tens of MW,

— expediency of speed control for technological and energy reasons;

—as a rule, a small range of speed control D = (2...3): 1;

— no need to reverse due to design features and technical process (the exception
Is personal machines, for which speed reversal allows you to change the feed direction);

— lack of generator mode.
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The screw compressor electric drive can be controlled using the scalar control

principle, since, as practice shows,

in this case, all the basic control requirements for this type of actuators are
provided. The principle of scalar control of a frequency-controlled asynchronous
electric drive is based on changing the frequency and current values of the modules of
variables of an induction motor (IM) (voltages, magnetic fluxes, clutch fluxes and
currents of the motor electrical circuits). The choice of method and principle of control
Is determined by a combination of static, dynamic and energy requirements for an
asynchronous electric drive.

For this system, the Danfoss VLT 2800 series frequency converter (FC) was
selected, which is one of the smallest multi-purpose drives available for purchase. The
design allows us to save space during installation by installing drives in a row without
gaps. Chokes, RFI filters and LC filters can be connected.

After determining the transfer functions of individual parts of an automated electric
drive [2] and calculating the coefficients, the obtained data were added to the transient
simulation circuit shown in Fig. 1 [3].
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Fig. 1 — System Transient Modeling Diagram

Graph of the simulated transient process for the speed of the FC-IM system are
shown in Fig. 2.
From the graph (see Fig. 2) of the transient response, it can be seen that the transient
process in terms of speed is aperiodic. It has the following quality indicators:
overshoot = 0%;
rise time tz=0,0619 sec;
settling time t5 = 0,12 sec.
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Fig. 2 — Graph of the simulated transient process for the speed of the FC-IM system
ksc=67; Tgc=0,911 sec and kcc= 1;Tgc = 0,0033 sec

Let's consider how the obtained transient response of the system changes when the
gain of the speed controller changes. Let's take the gain kg =0,15. The graph of the
simulated transient process in terms of speed at this value of the coefficient is illustrated
in Fig. 3.

) //I"

A’

Fig. 3 — Graph of the simulated transient process for the speed of the FC-IM system:
ksc=80; Tsc=0,911 sec and k¢c= 1;Tgc = 0,0033 sec

From the graph (see Fig. 2) of the transient response, it can be seen that the transient
process in terms of speed is aperiodic. It has the following quality indicators:
overshoot ¢ = 0%;
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rise time t; = 0,0434 sec;
settling time t5 - 0,09 sec.

From the transient graphs for different values of the speed controller coefficient, it
can be seen that all the main parameters of the transient process change, namely: the
transient process setting time, rise time, overshoot value, regulation time.

Transient process in the FC-IM system when kg = 80 is the most acceptable with
the best indicators of control quality.
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