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ABSTRACT

Most industrial reciprocating compressors involvaltiple reed valves that periodically open and
close at various moments of the compressor cy@dehEeed behaves as a vibro-acoustic source
whose spectrum of vibrations is excited by the filbmough the valve. Since suction and discharge
sets of valves have similar behaviours, invesigadf interactions for a set of six discharge valige
done here. Non homogeneity of the reed geometryaasounted for in the mathematical
developments by considering a variable width. Atiedy approach allows quick prediction to weak
geometric modifications of the multiple valve systeesponse.

The angular frequency of the piston that compretdsegas is note. It is directly related to and
imposed by the rotational frequency of the engigeery valve has identical geometry and so
vibrates at the same frequency noteqcorresponding to the first eigen-frequency of tiadve).
Depending on the values of the ramw), there is either a risk of acoustic amplitude afigpttion
propagating outside the vehicle or inside the cabin

A single reed valve is modelled as a Timoshenkarbediose width varies with the exponential
characteristic lengtd and considered in free vibrations so as to caleuta eigen-frequencies. An
original non-dimensional form of the Timoshenkotua&tions is conducted (in the same way as
Bideauet al. [1]) involving only three dimensionless parametéssuming modal description of the
beam vibration allows a similar formulation of thespersion equation to the homogeneous beam
(constant width) to be found, whatever the valuéhefcharacteristic paramettrEigen-frequencies
are then calculated for a cantilever beam, justifimce the valve tip is free during the elevatoi
declination motion in the discharge cycle, beforgacting the retainer or the valve seat (upper and
lower limiters respectively).

The forced vibrations problem is eventually staded developed within a linear decomposition on
the eigen-modes and application is done for a tilethngular pulse signal excitation whose period
matches with the piston cycle one. This has beadwtied in order to simulate the force of the fluid
on the valve.

The acoustical pressure field generated by thehgvsystem is then formulated accounting for a
phase shift for the aperture/closing cycles eqgodhé sixth the piston period. Amplification of the
acoustical pressure amplitude is observed for Bpealues of the ratiav/Q2, equal or close to the
number of valves (six here). Besides, controllihg tisk of such an interaction is shown to be
possible by weak modifications of the geometry,nghiag the characteristic lengthi.e. the eigen-
frequencyw.
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