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Table 1. Compressor blade row specifications
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1- Bell Mouth Air Intake
2- Spinner

3- Rotor Blades

4- Outlet Duct

5- Throttle Valve

6- Distortion Screen

7- Front Pressure Rakes

8- Injector

9- Rear Pressure Rakes
10- Bearing #1

11- Bearing #2

12- Spiral Collector
13- Rotor Shaft

14- Bearing #3

15- Coupling #1

16- Increasing Gearbox
17- Coupling #2

18- 0il Cooler

19- Electro-motor

20- Inverter
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Fig. 1. Schematic of IUST axial compressor test rig
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Fig. 2. Schematic of distortion screens
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1- Air Supply

2- Pressure Regulator
3- Pressure Gage

4- Orifice

5- Manifold

6- Injectors

7- Rotor Blade Row
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Fig. 3. Schematic of injection system
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Fig. 4. Pressure tappings location
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2 Pressure regulator
3 Pitch angle
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Fig. 5. Frequency spectrums for different distortion case
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Fig. 6. Static pressure signals around the compressor circumference, 5% blockage
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Fig. 7. Static pressure signals around the compressor circumference, 20% blockage

023 2 No Inj.

0.20 | — L4 _0.8% IIlj. A
| —-4-- 1.5% Inj. ¢
0.15 F

0.10

0.00

-0.05

-0.10

_0_15-.1.|.|.|.|.|.|.1.|
00 01 02 03 04 05 06 07 08 09

X/Chord

Tl 58,5 0y yig bl 3o Suibiwl HLid &9 595 1A S

Fig. 8. Static pressure along the blade chord, 5% blockage
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Fig. 9. Static pressure along the blade chord, 15% blockage
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Fig. 10. Static pressure along the blade chord, 20% blockage
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Fig 11. Compressor delivery pressure improvement at the tip region via air injection
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Fig. 13.STFT analysis of static pressure signals, BR=10%
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Fig. 14. STFT analysis of static pressure signals, BR=15%
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Fig. 15. STFT analysis of static pressure signals, BR=20%
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