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Error correction for cylinder probes measuring the flow
with velocity gradient

WANG Hong wei, FANG Jian, WANG Zhi

(National Key Laboratory of Aercengines, School of Jet Propulsion,
Beijing University of A€ronautics and Astronautics, Beijing \100083)

Abstract: Cylinder-pressure probes_deliver-biased data in measuring flow with trans-
verse velocity gradient.\ Numerical and-experimental simulations were contrived to investigate
this error« T he results show that the-effect of velocity gradient is to introduce an angle bias
and makethe measured velocity\magnitude greater. Correlations between the angle bias and
velocity gradient'were deduced from the numerical simulation and were verified in the experr
ment. The correlations were'used for the measurement result in a cascade experiment and

improvement was”achieved.

Key words: ™ aerospace propulsion system; pressure probe; velocity gradient; measure

ment error; error correction
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Table 2 Computation cases
/ (m/s) 10 20 30
0 0 0
’ 200 200 200
’ 400 400 400
600 600 600
800 800 800
1000 1 000 1 000
1200 1400 1 200
1600 1 800 1 600
1
I(17s) 1800 2200 2000
FLUENT 2 000 2600 2400
2200 3000 2 800
- 3200 3 400
’ ’ - - 4 000
20 - - 4 600
85 - - 5200

6 000
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able 2 Parameters in equation ( 1)
a>
- 0.442
- 0.435
- 0. 389
0.740 - 0.422
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Fig.6 Velocity distribution in the shear layer by two means with/without compensation
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