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Assessments of measurement uncertainty of wind tunnel
test based on symbolic math

HUANG Yong QIAN Feng-xue DONG Li-xin
China Aerodynamics Research and Development Center Mianyang 621000 China

Abstract In this paper uncertainty assessments for wind tunnel test data are conducted based on a
symbol math algorithm by means of which the derivation of data reduction equations and error sen-
sitive coefficients are computerized and wind tunnel test measurement uncertainty of the ZSDD-1 cal-
ibration model is quantitatively analyzed. The prediction results indicate that data precision limits a-
gree well with the test precision obtained from repeat test and the bias limits and uncertainties of
aerodynamic coefficients are respectively 3 to 4 and 4 times as large as the precision limits. The pre-
diction method and analysis program presented here provide an effective way to quantitatively assess
the reliability of wind tunnel test results.
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0651 —  FL23 Test

Uncertainty
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Fig.1 Axial force coefficients and their measurement M=0.8
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Table 1 Typical results of uncertainty analysis
Model ZSDD-1 M=0.80 ¢=0° FL-23 Wind Tunnel
a/ o
BC:\ PCA UCA BC!\ PCN UCN ch PCm UCm
14.39 0.0352 0.0103 0.0367 0.1861 0.0494 0.1926 0.0189 0.0046 0.0195
10.36  0.0341 0.0098 0.0355 0.1588 0.0431 0.1645 0.0144 0.0037 0.0149
4.19 0.0331 0.0094 0.0344 0.1261 0.0357 0.1311 0.0116 0.0033 0.0120
-0.04 0.0329 0.0094 0.0342 0.1188 0.0341 0.1236 0.0114 0.0033 0.0118
-2.16 0.0329 0.0094 0.0342 0.1202 0.0344 0.1251 0.0114 0.0033 0.0119
7ZSDD-1

Anon. Quality assessment for wind tunnel testing. AGARD AR-304 1994.
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