Study on gas-liquid two-phase flow of refrigerant
fluid at expansion valve
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Summary

Low acoustic noise operating systems are in great demand for room air conditioner
these days. Because of the significant noise reduction achieved in various other
components, such as fans and compressors, the expansion valve for refrigerant has
been drawing a particular attention as a source of noise in a last decade. The noise
generated at the expansion valve is very important due to the fact that it can easily
propagate along the piping system, causing a great trouble in over-all low-noise
operations. We performed both visualization of two-phase flows passing through the
valve throttle and acoustic noise measurement there. In general it is found that the
two-phase slug flows in upstream of the throttle cause unpleasant acoustic noise.
Based on our observations, a new throttle shape has been proposed, aiming at a
smoother flow pass at the throttle inlet. The new design has been tested in the same
experimental system, and a better performance has been proved. Using the same
technique developed in our earlier papers, we visualize the two-phase refrigerant
flows in both far upstream and far downstream locations from the throttle. It is found
that the upstream two-phase flow regimes are depending on which design we install
for the experiments, even though the flow rate and the valve opening are the same.
This fact indicates that the throttle design can influences the over-all two-phase
refrigerant flows in the entire upstream piping system.
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