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Design and Building of Flow-rate Measurement Apparatus for
Compressible Fluid
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Abstract: Pneumatic system is widely applied in various industry because it have a many advantage(low cost,

high safety, etc..). For design of pneumatic system, accurate flow measurement is required. In this study,

compressible fluid flow measurement apparatus was designed and built. It uses an isothermal chamber that can

approximate isothermal condition. Therefore, it can be measured for flow-rate using pressure response of

isothermal chamber. As a result, this apparatus can be measured for sonic conductance and critical pressure

ratio of pneumatic components and it required less time and energy than conventional flow meter. The

effectiveness of the designed apparatus is proved by experimental result.
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. critical pressure ratio
: sonic conductance, m”/(s'Pa) or dm”/(s-bar)
. pressure of air, Pa or bar
. gas constant, J/(kg-K)

NS YQT

. temperature of air, K
V : volume of air, m® or dm’
q,, - mass flow-rate, kg/s or g/s

p ¢ density of air, kg/m’ or g/dm’
Subscripts

a - ambient

0 : reference condition of air
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Fig. 1 Schematic of a measurement apparatus
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