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estimate these parameters because shapes of the valve systems of the linear compressor are so different from those of the
conventional valve systems. In this paper, we suggest method to measure experimentally the effective discharge flow
and force areas of the linear compressor and analyze valve characteristic to apply the experimental results to their
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Experimental Study for Effective Flow and Force Area of Discharge Valve
System in a Linear Compressor
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ABSTRACT

The linear compressor has lately attracted considerable attention because of its low power consumption and excellent
efficiency. For an efficient design, it is necessary to develop an analytical model of the linear compressor. The effective
flow and force areas are important parameters to describe the behavior of the linear compressor, which are used to
determine the mass flow rates through the valving systems and the forces on the valves, respectively. It is not easy to

theoretical model.
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71349y & = valve displacement
A= area -Subscripts-
m = flow rate u =upstream
P =pressure d =downstream
T =temperature efl = effective flow
R = gas constant efo = effective force
k = specific heat ratio p = port
F =force v = valve
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Fig. 1 Scheme of experimental setup
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Discharge port
Discharge valve

Valve displacement(d)

Fig. 2 Discharge valve system
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Table 1 Summary of experimental setup

Item | Equipment Model Spec.
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Mass | Meter SREIE Max. 400 L/min
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Pressure 2
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Fig. 3(b) Nondimensional effective flow areas of #2
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Fig. 4 Effective flow arcas of #1 and #2 discharge valves
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Table 2 Coefficients of effective flow area for discharge

valves
#1 valve #2 valve
Coeffi-
. . Cover Cover
cients Without Without without | with
cover cover

step step
Ky 1.0 1.0 0.63 0.30
K, 0.86 0.75 0.71 0.61
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