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Study on test fixture used in positive pressure condition and
expansibility factor of orifice flowmeter

Song Shugu,Liu Weiguang,Zhang Qiang,li Zhong,Zhang Xiaoni
(Qingdao Institute of Measurement Technology ,Qingdao 266101, China)

Abstract : The orifice flowmeter is a kind of flow measurement element which is commonly used in the field of environmental monitoring.
According to the difference of upstream inlet pressure of calibrated orifice flowmeter, calibration methods of the orifice flowmeter can be
categorized into two kinds of calibration conditions, which are micro positive pressure and micro negative pressure. However, both
working conditions are recommended by national standards and specifications, and the deviation of the two calibration conditions is up to
10%. The calibration deviation of the two working conditions is caused by additional differential pressure value introduced by clamping
device used in positive pressure condition and linearity error introduced by the lack of available expansibility factor formula. The forms
and structural parameters of clamping device which is insensitive to the upstream pressure of the calibrated orifice flowmeter are designed
by the computational fluid dynamics simulation method. An available expansibility factor formula for the orifice flowmeter is calculated
based on the simulation data. The achieved formula is used to carry out evaluation. The deviation of flow coefficient between the micro
positive pressure and micro negative pressure calibration is less than +0. 5%. The flow coefficient linearity of the orifice flowmeter within
the calibrated flow range is also improved by about 0. 1%.

Keywords : orifice flowmeter; flow coefficient; positive pressure calibration; negative pressure calibration; expansibility factor formula
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Fig. 1 Diagram of orifice flowmeter composition
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Fig.2 Geometric parameters of the orifice flowmeter
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Table 1 Geometric dimensions of the calibrated
orifice flow meters

F9 WESEE/(Lomin™") d/mm D/mm D,/mm
1 40~130 8. 996 26.074  31.959
2 40~130 8. 996 26.090  32.006
3 40~130 8. 998 26.068  31.959
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Fig. 3  Connecting method for orifice positive pressure test
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Fig.4 Coefficient deviation calibrated under positive

and negative pressure
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Fig.5 Geometrical structures of the two connection modes
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Table 2 Dimensions table for different working

conditions of manner 1 and manner 2 mm
= iﬁ; D, D, D, L, L, Ly
GK, 50 - 26 100 50 5.2
GK, 100 - 26 200 100 5.2
GK; 150 - 26 300 150 5.2
GK, 50 - 26 150 50 5.2
1 GK; 100 - 26 300 100 5.2
GK¢ 150 - 26 450 150 5.2
GK, 50 - 26 200 50 5.2
GK, 100 - 26 400 100 5.2
GK, 150 - 26 600 150 5.2
GK, 50 30 26 100 50 5.2
GK, 100 30 26 200 100 5.2
GK; 150 30 26 300 150 5.2
GK, 50 30 26 150 50 5.2
2 GKs 100 30 26 300 100 5.2
GK, 150 30 26 450 150 5.2
GK; 50 30 26 200 50 5.2
GK, 100 30 26 400 100 5.2
GK, 150 30 26 600 150 5.2
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Fig. 6 Less impact of the connection mode contrast
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Table 3 Simulation scheme of expandability factor
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Fig. 12 Test results of positive pressure using fixture
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