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The introduction of Engine Performance Test
for Miniature Turbojet Engine considering humidity effects

BoHwa Lee* - KyungJae Lee*™ - SooSeok Yang** - Yuil 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. 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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Fig 3 Miniature turbojet Engine installation
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Table 1. Data comparison at wet/dry conaiion AN FHAAM AZF7] 2 FF7] FYS BAREE
Aty =¥ 200lbfF 243 HEAE AN
053 % RH | 582 % RH ~ _ .
Condition deolg 9 = &35 18ste o =9 GSP A
Exp | GSP | Exp | GSP TN ARE vageRH FErb hEu
Wac [kg/s] 1.05 | 1.05 | 1.04 | 1.04 A Ao mAE FFS FdF=E7 44
0.53%, 58.2%<%1 73-5-oll W3] F3qsAT). Fxol
Wic [kg/h] | 4241 | 42.96 | 41.63 | 41.86 o e b e et e
g% GFe e vhE, We AWHAE, @
Fnc [N] 285.89 | 285.62 | 277.81 | 276.32 o HEus @ meo 1 gako] TruAn
N@zAL v 0. DR
SFCc [kg/h/N] | 0.151 | 0.153 | 0.153 | 0.154 2 AgEdE ket 07, SL, PLA OV, 97
£ 326K oA Al@atth 1 Ay FHAAXNE
28

Table 2. Uncertainty of experiment data
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© e & F Atk gEkA S8 AR F
Condition 053 % RH | 582 % RH o A% AA@esR ANHAS, TA4L,
F8, HARAEE)S 1¥7) U ARF
Wa [kg/s] + 0.0024 + 0.0024 Se 7o Wasio.

Wf [kg/h] + 0172 + 0.169 37 e w2 A5 WHIE 5=
Fn [N] -+ 2705 + 2513 Eiﬁﬁﬂ—’ﬁ% AHEse] gl Az EFE A
AlgEolE e Aol7t FE & & A= ole
SFC [kg/h/N] + 0.0072 + 0.0071 2 29 dFd ug =r1He AFS =3

AJAE gotr A} gk

Table 3. Humidity correction results

Lee D-H & oo
Condition AGARD | ¢ dones
Lee S-W
Wac_dry [kg/s] 1.050 1.049 1 d=@derFa7d, A FA718 aF
AeAde 2= g vZAdH A8
Wrfc_dry [kg/h] 42.04 41.75 7)%o] B3 AT, Tely|LE, 2004

Fnc_dry [N] 279.49 278.63 i .
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