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A Study on Dynamic Characteristics of Reed Valve in Hermetic Compressor
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ABSTRACT

Suction and discharge valves of special type refrigerant compressor are designed by finite element
method for effective valve design development procedure. It is well known that valve dynamic
characteristics, for example, the natrual frequencies and vibration modes, are necessary for the
computer simulation of compressor valve dynamics, the analysis of flow patterns, noise, impact stresses
and their propagation phenomena. This paper has analysed the natural frequencies and vibration modes
for the first three orders under the given special boundary conditions and the experiments are conduct-

ed by laser holography. And also stress distribution is analysed and experiment by strain gage is
followed.
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Structural Analysis of a Su

Fig. 1

Finite element model of suction valve

Structural Anslysis of a Discharge Valve

Fig. 2 Finite element model of dischrge valve
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Fig. 5 Schematic diagram of experimental apparatus
Fig. 4 Valve fixture for modal test for stress measurement

(a) 1st Mode (456Hz) (b) 2nd Mode (2404Hz) (c) 3rd Mode (3020Hz)

Fig. 6 Dynamic characteristics of suction valve by FEM

{2) Ist Mode (454H7) (b) 2nd Mode (2159Hz) (c) 3rd Mode (2865Hz)

Fig. 7 Dynamic characteristics of suction valve by laser holography
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(a) 1st Mode (503Hz)
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Fig. 8 Dynamic characteristics of discharge valve by FEM

(a) 1st Mode (499Hz)

(b) 2nd Mode (1375Hz)

(c) 3rd Mode (2979Hz)

Fig. 9 Dynamic characteristics of discharge valve by laser holograghy
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Stress Anaiysis of a Sucticn Valve

(a) Suction Valve
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Streas Analysis of a Olscherge Valve

(b) Discharge Valve

Fig. 10 Stress analysis of suction and discharge valve
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Table 1 Comparison of natural frequencies between
FEM and holography for valves

Sution Valve Discharge Valve
Mode
FEM Hologram| FEM Hologram
1 456 454 503 499
2404 2159 1486 1375
3020 2865 3224 2979

Table 2 Comparison of stress values between FEM and
strain gage

Suction valve | Dischrge valve

FEM
glmax
[n/m?]

0.195x 10° 0.148 x10°
Stress

Analysis

Strain
Gage
olmax
[N/m?]

0.147 % 10° 0.110x10°
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