S5V = Mo Mes
FE7F QARG w2 dFe AT APH 12
O M8, o A, A, Y

3

Study on the Humidity Effect on

Gas turbine Engine Performances
BoHwa Lee*, KyungJae Lee**, SooSeok Yang™*, ChunTaek Kim****

Abstract

The moisture in the atmosphere exerts a lot of influence upon Gas turbine engine
performances. There is a noticeable influence of wet air at the summer sea level, high flight
mach number and low engine rpm increasingly. An altitude Engine Test Facility is used to
accomplish the engine performance tests at dry air condition and wet air condition, through
which engine performance results is revealed. Also, Gas turbine Simulation Program is used to
predict the variation of engine performance due to inlet humidity. In the result, net thrust and
specific fuel consumption measured -2.826% and 1.325%, respectively at wet air condition
compared to dry air condition.
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I 1. Data comparison at wet/dry condition*
«: elojo] Hau

0.53 % RH | 58.2 % RH

Condition
Exp | GSP | Exp | GSP
Wa. [kg/s] 1.05 | 1.05 | 1.04 | 1.04
Wi, [ka/h] 4241 | 4296 | 41.63 | 41.86
Fnc [N] 285.89|285.62 | 277.81|276.32
SFC. [kg/h/N] | 0.151 | 0.153 | 0.153 | 0.154

I 2. Uncertainty of experiment data

Condition 053 % RH | 58.2 % RH
Wa [kg/s] + 0.0024 + 0.0024
Wi [kg/h] + 0172 + 0169
Fn [N] + 2705 + 2513
SFC [kg/h/N] | + 0.0072 + 0.0071

I 3. Humidity correction results*
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o Lee D-H &
Condition AGARD Lee S-W
Wag gy [ka/s] 1.050 1.049
Wie_ary [ka/h] 42.04 41.75
Fne_ary [N] 279.49 278.63
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