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Design and Experimental Verification for Diaphragm Compressor Cavity

Profile by Two Exponential Terms Generatrix
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2. Beijing Jingcheng Compressor Co. . Ltd. . Beijing 100061, China)

Abstract: The traditional generatrix of cavity profile is optimized and the characteristics of the
traditional generatrix are discussed. A new generatrix of cavity profile of diaphragm compressor
is presented for increasing cavity volume and decreasing diaphragm radial stress. With the new
generatrix, the peak values of the diaphragm radial stresses occur in the middle of radius and
edge, thus the radial stress in the diaphragm center gets lower. To verify the design theory for
cavity profile, the radial stresses of the diaphragm oil side in the cavities with the new and
traditional generatrices were tested, and the experimental radial stresses agree well with the
theoretical ones. Additionally, the volumes of the cavities with different generatrices and the
radial stress distribution of the diaphragm are theoretically analyzed. The results show that the
cavity volume with the new generatrix is enlarged by 6.6% than that with the traditional
generatrix under the same design conditions. The maximal radial stress in the cavity with the new
generatrix decreases by 10. 094 and the maximal radial stress in the centric region decreases by 11. 8%.
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