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Flow Rate
Measured by Multiple Nozzles in Chamber for
Test Rig for Air Filter

Uncertainty Analysis on Air

LIN Zhongping, LEI Yaping
(College of Mechanical Engineering, Tongji University, Shanghai
200092, China)

Abstract: The paper presents an uncertainty analysis on air
flow rate measured by multiple nozzles in chamber for the test
rig for air filter. The results show that the precision of the
remarkable to the systematic

nozzles > diameter is

uncertainty. Different nozzle combinations will result in
different uncertainties. Adopting the appropriate nozzle with
smaller diameter at the same air flow rate can reduce the
measurement uncertainty effectively. The manufacturing
precision of nozzles should be validated simultaneously. The
accuracy of the instruments influences the measurement the
most, while instruments for dry bulb temperature and
atmospheric pressure influence little. It is recommended to
use the instruments of higher accuracy. On the other hand,
the static pressure gauge and relative hygrometer can meet
the basic requirement for their insensitivity to the uncertainty

of measurement results.
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Fig.1 Test rig for particulate air filter
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Tab.1 Results of the measurement for the

nozzles’ diameters

W A% /mm
WE K
1# 2% 3% 4% S5#
1 224,90 79. 90 79. 93 79. 92 79. 97
2 224, 86 79,91 79. 97 79. 94 79. 96
3 224, 82 79,93 79. 95 79.92 79,93
4 224,78 79. 94 79. 94 79. 90 79,93
5 224, 82 79. 94 79. 96 79. 93 79. 95
6 224, 82 79.92 79. 95 79. 96 79. 94
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Tab.2 Standard error and uncertainty of the nozzles

FE d/mm 64/ mm (oa/d)/ %
1# 225 0. 187 0. 083
2 80 0. 086 0. 107
3# 80 0. 056 0.071
44 80 0. 081 0. 101
5# 80 0. 061 0.076
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Fig.2 Uncertainty for different air flow rates
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Tab.3 Error calculation of the factors on air flow rate measured by multiple nozzles

i H AP/Pa P/Pa B/Pa t Ru
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Fig.6 The effect of accuracy of the sensor for static

pressure on o/ @
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Fig.9 The effect of accuracy of barometer on ¢¢q/Q
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