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_ Summary

Recently, there has been an increase in demand for low-noise air-conditioners. The reduction of noise originating
from the expansion valve in an air-conditioner is particularly important. since the propagation of noise along the
piping system leads to problems for overall low-noise operation. In order to design a low-noise operating valve. it
:s necessary to understand the flow characteristics of the refrigerant passing through the throttle of the valve. By
_2:guiring knowledge from the visualization of two-phase flow in an old throttle design, we manufactured an
pansion valve with a new throttle design that aims for a reduction in noise generation. We compared the
~orisrmances of the old and new throtile designs by monitoring the refrigerant flow conditions. refrigerant
cressures and temperatures, as well as the acoustic noise generation. Flow visualization of the new throttle clearly
indieates fiquid or bubbly flow upstream; there is no slug flow. These results show a direct contrast to those for the
old throtle design, where slug flow can occur upstream under certain operating conditions. There is also a marked
reduction in the noise power spectra in the high frequency domain. which is the one that poses particular problems.

for the humaun ear.
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. Figl2 Flow-visualization at valve opening 16%
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