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Improving the Measurement Uncertainty
of Altitude Test Facility for Turbine Engines
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Abstract

An Altitude Engine Test Facility(AETF) was built at the Korea Aerospace Research Institute in
October 1999 and has been being operated for altitude testing of the gas turbine engines of 3,000 Ibf
class or less. The AETF has been calibrated using several engines such as J69 engine of Teledyne Co.
as a facility checkout engine. Based on the test results, uncertainty analyses on the air flow rate and
thrust were performed according to ASME PTC 19.1-1998. As the analyses showed that the level of
uncertainty was not satisfactory over the whole operating “envelop, several modifications of the facility
and testing method were made in order to improve the measurement uncertainty. As a result, the
uncertainty of the air flow measurement was improved by 0.1% over all the test conditions, and the
net thrust measurement by upto 3%. The improved measurement uncertainties of air flow and thrust are

0.68-0.73% and 0.4-1.3%, respectively.
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¥ 1B and S of air flow

Parameter B 2S;
Total Pressure 0071% R 5.7 Pa
Differential Pressure 0.022% R 17 Pa

Total Temperature 27T 01°¢C
Throat Diameter 0.14mm 0
Duct Diameter 1.0mm 0
Dischafge Coefficient 0.63% R 0
Expansion Factor 0.001 0
Slip Seal Leakage 0.004 kg/s 0
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Temperature profile @2.9 kg/sec, 110kPa
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