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A study on the characteristics of linear compressor drive systems
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ABSTRACT

A reciprocating compressor with a rotary motor
used in a refrigerator has low efficiency, because
it has the large mechanical losses due to the
crank mechanism. The linear compressor which
has the free piston driven by a linear motor,
was developed to increase the efficiency of
compressor by reducing mechanical losses. The
TRIAC has been widely used for controlling the
piston, because 1t has simple structure.
However, as it is able to control only stator
voltage, it is very difficult to obtain good
efficiency.  Recently, PWM inverter which is
able to control the wvoltage as well as the
frequency, is applied to linear compressor drive
system to overcome ahove problem.

In this paper, the variations for efficiency and
power factor of linear compressor are
investigated by changing both the mechanical
resonant frequency and electrical resonant
frequency of linear compressor, and also the
inverter frequency. The optimum relationships
between both resonant frequencies and the
inverter frequency is derived in order to obtain
the maximum efficiency and also good power
factor.
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Fig.1 Structure of linear compressor
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Fig. 2 Operating principle of linear compressor
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