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Experimental study on plunger calibration devices of critical flow nozzles

FENG Jie', CHENG Jia*, LIANG Guo-wei'
(1. College of Metrology and Measurement Engineering, China Jiliang University, Hangzhou 310018, China;

2. Zhejiang Province Institute of Metrology, Hangzhou 310013, China)

Abstract; The principle and composition of critical flow nozzle calibration devices with ideal plunger structure
were introduced. According to the flow characteristic of critical flow nozzles, the measurement model was
established. Besides, the state equation of gas in the working cylinder was founded and analyzed. Plenty of
experiments were carried out to study the pressure and temperature in the working cylinder. Experimental
results indicated that the pressure and temperature can remain steady during the process of certification which
is useful to increase the accuracy and efficiency of calibration. The test of back pressure ratio of critical flow
nozzles was carried out with this calibration device to adjust the back pressure ratio of the nozzle to measure the
actual flow and to plot the flow characteristic curves which were consistent with the theoretical curves. The

device provides a good research method for the characteristics of critical flow nozzles.

Key words: calibration device; critical flow nozzle; plunger; back-pressure ratio
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Figure 1 Structure and flow characteristic of

the critical flow nozzle
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Figure 2 Installation structure of the calibration device
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Table 1 Pressure fluctuation in working cylinder
%5 S S i W Ed)  ZKikED) mRIET)
/(m® «h™') /(m®e«h1) /Pa /Pa W3/ Pa
0.016 0.015 6 102 759 102 748 12.0
0.025 0.024 6 102 818 102 818 10. 5
0. 04 0.039 2 102 986 102 989 7.5
0.1 0.097 8 102 973 102 974 6.0
0. 250 0.248 2 102 980 102 984 6.8
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Figure 3 Temperature fluctuation in working cylinder
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Figure 5  Flow characteristic comparisons of the

nozzles with the different throat diameters
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