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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 gas turbine engines of 3,000 Ibf class
or less. The AETF has been calibrated using several engines such as J69 of Teledyne Co. as a facility
checkout engine. Uncertainty analyses on the air flow rate and thrust were performed using the test
results, according to ASME PTC 19.1-1998. Several modifications on the facility and test method were
made in order to improve the measurement uncertainty to a satisfactory level over the whole operating
envelop. Spatial distributions of pressure and temperature were measured, sensors were substituted by
more accurate ones, inlet duct was modified to refine the flow quality, and pressure control logic was
revised to remove the cell pressure fluctuation. 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 up
to 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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Table 1 B, & S; of air flow measurement(Yoon

et al.'(”)
Parameters Bi 2S; UPC*
P 0.071%R  5.7Pa 0.3%
AP 0.022%R 1.7Pa 0.2%
T 2.7C 0.1C 36.6%
d 0.14mm 0 1.5%
D 1.0mm 0 0.0%
Cy 0.63%R 0 58.5%
Y 0.001 0 1.5%
Slip seal leakage 0.004kg/s 0 0.2%

*representative value, calculated at SLS condition

i

(0kfyol3l 0.9), 2% A& ZAGKY

= Z7(30kfy/vl3l 0.9))00 A
#, %A & ALy UPCrh 547
28745% HA=Z, AA
Atk 1 el Azke
B Ao o

A
1A A=

SRR

Aok 2L wzyY F7
(CEICE B
& s Ad 9%
2 st 2 43
| 9ug wHe A Agsgon,

AZME 2 FHAE o Fole

ox
Nt
i

S

N
2 o to

2

>

R

N

ol
38
£
Ho

o rlr

i)

A

rir dlo
ol do x off oY

3

27
Wb Alu] % 2] g3}
@rel A B 704
£ s 2

.

4

Lo e N9 goorfr ot A

o

[

128
126
v\f)‘ 124
&
=122
L
= 120
c
‘é_ 118 -
ﬁ 116 T from 315 Deg to 125 Deg t
114 =2=T from 45 Deg to 225 Deg
112
10 - e
-0.5 -0.3 -0.1 0.1 03 0.5
Position{x/0)

Fig. 3 Stilling chamber temperature distribution
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Table 4 B, & S; of net thrust measurement(Yoon

et al'™
Parameters B; PAY UPC*
Wio 0.0482kg/s 0.001kg/s 0.0%
Pro 675Pa 10Pa 85.0%
Tro 25T 1.0C 0.0%
Psy 300Pa 50Pa 14.6%
Pso 675Pa 10Pa 0.35%
Fic 10N 2N 0.0%
Ao 0.1%R 0 0.0%

*representative value, calculated at SLS condition
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