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This research presents vibration analysis of a single cylinder reciprocating compressor by
experimental and theoretical methods. In this study, X, Y and Z acceleration levels of the
compressor are measured and compared with the results obtained from the theoretical model. The
compressor is theoretically modeled as a three-dimensional rigid body with supports connected to a
rigid floor. The supports are modeled as three-dimensional isolators with hysteretic damping. Therefore,
the theoretical solutions in the form acceleration, velocity and displacement level can be found by
integrating the derived equation of motions. The considered excitation force, causing vibration in the
compressor, is an unbalance force or a combination of an unbalance force. The developed model
combined with an optimum design procedure is adopted to seek for the suitable vibration isclator that
will minimize vibration level. The design parameters used in vibration isolation system are spring
stiffinesses. From the results obtained, it is shown that counter weight balancing and optimization
technique are powerful methods for vibration suppression of a single cylinder reciprocating
compressor. With combination of the installation of balancing mass and the optimized spring
stiffnesses, the reduction of vibration in various directions are X = 63.78%, ¥ = 82.33%, Z = 92.52%,

‘ 0, =88.82%, 6, = 31.68% and &, = 16.00%, compared to the original vibration isolation system.





