Two-Phase Flow Visualization of Refrigerant Fluid
at Expansion Valve
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Two-Phase Flow Visualization of Refrigerant Fluid at Expansion Valve
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Summary

Recently, the noise caused by the refrigerant fluid is spotlighted due to the demand of low noise home and
office air conditioners. Especially, reduction of refrigerant fluid noise and vibration noise generated from throttle
in the expansion valve is becoming important. Therefore in this study it is intended to resolve fluctuating
phenomena of fluid, which may be the cause of noise, by flow visualization and measurement of fluid pressure
and temperature at throttle valves, focusing on two-phase flow of refrigerant fluid. A test equipment suitable for
flow visualization of R410a refrigerant was developed by epoch making design and manufacturing method.
Visualization was realized by laser beam irradiated on the visualization equipment and by high-speed video
camera. Test conditions are set of combinations of 4 different conditions of compressor revolution and 4 different
conditions of valve opening of expansion valve. As results of the following conclusions are drawn. (1)A
visualization technique of throttle of expansion valve has been developed by manufacturing visualization
equipment, which is most suitable to the test. (2)It has been confirmed that refrigerants is liquid and two-phase
condition in the upstream of throttle, where a needle is inserted and that refrigerant fluid flow in two-phase in the

downstream of throttle.
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visualization

Fig.7 Photo of flow-visualization block
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(d) 3480rpm
Fig.13 Flow-visualization at valve opening
200pulse
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(d) 3480rpm
Fig.15 Flow-visualization at valve opening
100pulse
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(d) 3480rpm
Fig.16 Flow-visualization at valve opening
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Fig.17 Flow-visualization at valve opening
200pulse
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