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Aircraft Engine Performance Test Technologies
by 150K 1bf Thrust Test Cell

Woocheol Kim*' - Chul Kim* - Sangbaek Kim*

ABSTRACT

Major design targets such as test cell type, cell flow, cell bypass ratio, approach velocity, cell
depression, front cell distortion, noise level and vibration level to construct a new 150,000 Ibf thrust
aircraft engine test facility were established. Based on the final aerodynamic and acoustic performance
tests conducted at the newly constructed test facility, it was found that the new test facility is judged

to be excellent and meets design targets.
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2.1.2. Cell Flow ¥ Cell Bypass Ratio
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Table. 1 Projected Cell Flow & BPR

2.1.3 Approach Velocity & Cell Depression
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2.1.4 Front Cell Distortion Index
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2.1.5 Noise & Vibration
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2.2 Airflow & Noise Treatment
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Fig. 5 Airflow & Noise Treatment

2.2.1 Bar Silencers
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Fig. 7 Flow Conditioning Screen
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2.2.4 Augmentor Tube
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2.3 Aerodynamic & Acoustic Measurement
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2.3.1 Aerodynamic Measurement Setup

GE90-115B 1% Aol 32 7&& AA3
o, 7X5 (35) Point7} ZFAHEHIJ M, o] 7|F
Test Cell o] ZA| Fol AA o]sHAtt. 3t
Fig. 10 2 Fig. 11 oA} #Z©], Flow Screen
Bellmouth Inlet | Alo]2] F3F X0 =4
o] 91x3kH 7702 Pitot probest= 7zt 7]1%0l
2 ggFos Mxem HA) A

O
-

B om o
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Fig. 11 Pitot Static Probes Matrix
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2.3.3 Measurement Result

GE90-115B3l 1 9] Take off PowerolAl &%
+8 Aerodynamic performance value 7|
AAF Target & FFse Aoz FFHUTH
Table 2 ¥ Table 3¢ YEd Hi9} o] RE F
8 ZAFE0] Targetd} LAY AL ZAS
A YEFSTH

i

N

=
-

— 186 —



Table 2. Aerodynamic Measurement Result

Predicted

L[] Description Target © 115K Ibf 40K Ibf | 80K Ibf | 115K Ibf
1 [Cell Distortion < 0.25 - 017 | 015 | 0.6
2 |Cell Deprssion (inch of water) <8 4.2 4.2
3 |Approach Velocity (ft/sec) < 60 53 3242 | 4544 | 52.68
4 |Total Test Cell Flow Rate (lb/sec)| 9,500 8,565 5275 | 7395 | 8572
5 |Engine Mass Flow (lb/sec) 2,190 | 3120 | 3676
6 |Baypass Ratio >0.9 1.33 141 1.37 133
7 | Mo gas circulation No No No
Table 3. Acoustic Measurement Result
Location Target Measured
75m in-line with exhaust stack < 60 dBA 59.6 dBA
75m side-line with exhaust stack < 60 dBA 58.5 dBA
Center of Ground Floor Office < 65dBA | 49.2 dBA
Center of Prep Building < 70 dBA 64.8 dBA
Center of Control Room < 65 dBA 59.3 dBA
Center of 2nd Floor office < 65 dBA 49.9 dBA
Center of 2nd Floor conference room < 65 dBA 484 dBA
Inf d at 75m fi test cell h third
nfrasound at 75m from test cell in each onethir <100 dB <100 dB
octave band between 5 Hz and 50 Hz
Ground vibration level at 75m from test cell < 65dBYV | 44.6 dBY
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