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ABSTRACT

This paper presents numerical and experimental methods of investigating dynamic characterisics
of reed valves of hermetic reciprocating compressors. For the natural frequency, two different techniques
have been tried : microphone method and strain gage method. In the microphone method, acoustic
pressure signals from excited valves have been analyzed, while signals of tiny strain gauge attached
on the reed valves have been utilized in the strain gage method. The empirically determined natural
frequencies have been compared to the ones calculated by finite element method. Reasonably good
agreements between the experimental and numerical results have been found, implying that the natural
frequencies of reed valves could be obtained by FFM alone with enough accuracy.
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Table. 1 Comparision of finite elemet analysis results with experimental resuits for valve A1

1 st mode 2nd mode 3rd mode
FEM Analysis 1304 Hz 784.7 Hz 859.1 Hz
(with e o) 127.5 Hz 7775 Hz 9100 Hz
Error 227 % 093 % 5.59 %
(e ) 130.0 Hz 785.0 Hz -
Error 03 % 0.03 % -
Error = | Experiment — theory | % 100% '

Experiment

Table. 2 Comparision of finite elemet analysis results with experimental results for valve A2

T

1 st mode 2nd mode 3 rd mode
FEM Analysis 432 Hz 2349.0 Hz 30000 Hz
(with e ) 4375 Ha 22200 Hz 3075.0 Hz
Error 130 % 6.77 % 2.4 %
(Wit e ) 4375 Hz 21375 He -
Error 130 % 9.89 % -

Error =

.. | Experiment—theory | % 100%

Experiment

Table. 3 Comparision of finite elemet analysis results with experimental results for valve B1

1 st mode 2nd mode 3rd mode
FEM Analysis 150.6 Hz 4258 Hz 9273 Hz
(wit%xgr%rci;ggﬂgne) 142.5 Hz 4150 Hz 945.0 Hz
Error 5.68 % 26 % 1.87 %
(wi‘;:ffps‘if;{‘;gge) 1475 Hz 4500 Hz -
Error 2.10 % 538 % —

_ | Experiment—theory | % 100%

Experiment




Table. 4 Comparision of finite elemet analysis results with experimental results for valve B2
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1st mode 2nd mode 3rd mode

FEM Analysis 4804 Hz 1453.1 Hz 3432.1 Hz

(with Dot o) 475.0 Hz 14125 Hz 3062.5 Hz
Error 113 % 287 % 121 %

(it e ) 480.0 Hz 1435.0 Hz 3150.0 Hz
Error 0.08 % 126 % 8.95%

Error = I Experiment — theory | « 100%
Experiment
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