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The method and application of
small gaseous mass flow rate measurement system
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(Xi‘an Aerospace Propulsion Institute, Xi‘an 710100, China)

Abstract: New approch to the control and measurement of small gaseous mass flow rate is
needed when the mass flow rate is too small to be measured by traditional flow meter. In this paper,
the background and principle of the instrumentation system for small gaseous mass flow rate mea-
surement are presented. The instrumentation system were set up. Two means, namely, the small mass
flow rate measurement by tandem arranged orifice plate and mass flow rate meter, and small mass
flow rate measurement with orifice plate and differential pressure were tested. Different fitting equa-
tions were obtained. The accuracy and characteristics of the two methods were also compared. The
results show that the second method has reasonable repeatability and the accuracy has improved ef-
fectively.
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Fig.1 Schematic of the instrumentation system for small mass flow rate
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Tab.1 Experimental parameters

T ®  p/MPa pMPa  m_fgs )
1 2.52 06 267
2 2.10 06 223
3 172 0.6 183
4 1.56 0.6 1.65
5 370 0.6 392
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Fig.2 Small mass flow rate measurement by tandem

arranged orifice plate and mass flow rate meter
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Fig.3 Fitting curve of the the mass flow rate

and pressure relationship
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Fig4 Schematic of the instrumentation system for small mass flow rate with orifice

plate and differential pressure measurement

1.6 1.8 20 22 24 26 28 3.0
K J1/MPa

HS5 HR-EAXRREEASHRUESERA

Fig.5 Fitting curve of the mass flow rate

and pressure relationship
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