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Study on Gas Flow Characteristics of Different Gases for Nozzles
Seiichiro ASANO?*, Toshiharu KAGAWA™, Tomoaki TAKEUCHI""*and Syunsuke IKEDA*
Abstract: In this paper flow characteristics were measured by both the JISB8390 procedure and pressure
response test. The pressure response test was an alternative method to obtain flow characteristics by using
an isothermal chamber. The characteristics for 2 types of restriction, which were a nozzle and a bell mouse
type nozzle, of the test can be measured within 3% error. It means the pressure response test has sufficient
accuracy. The mean temperature inside an isothermal chamber changed within 2K and 1% for 5 kinds of
compressible fluid, which were Ar, Air, city gas, He and Hz2. The discharge coefficient of 2 types of restriction
was measured for 5 kinds of compressible fluid by the pressure response test. The discharge coefficients have
to be specified in case of choked flow. The value were 0.96 on the Reynolds number range from 4.0x10% to
1.5%105 for a bell mouse type nozzle, 0.80 on the Reynolds number range from 3.5x104 to 1.5%105 for a nozzle.
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Table 1 Experimental result of sonic conductance
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Table 2 Properties of 5 compressible fluids

P K R b
Ar 1.6 1.7 208 0.488
Air 1.2 1.4 287 0.528
City gas 0.76 1.3 451 0.546
He 0.16 1.7 2079 0.488
H, 0.08 1.4 4129 0.527

Table 3 Experimental result of mean temperature

6, 0 0, - 0 | Error
K] [K] K] [%]
Ar 288.2 286.5 1.7 0.6
Air 288.0 287.6 0.35 0.1
City gas 282.7 282.0 0.71 0.3
He 289.7 288.6 1.1 0.4
H, 288.1 287.2 0.93 0.3
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