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Abstract; For a high-radius pre-swirl system with a radius difference between nozzle and air
supply hole, a vane-shaped receiver hole with axial angle was designed. The pressure,
temperature and mass flow rate of some critical sections were measured on the stator and rotor,
and compared with those of the pre-swirl system using runway-shaped receiver holes. Results
show that the system pressure ratio gradually increases and the system temperature ratio
decreases as the mass flow ratio increases. While with the rotating Mach number increasing under
the condition of large mass flow ratio, the system pressure ratio increases slightly and the system
temperature ratio decreases. Compared with the pre-swirl air supply system using runway-shaped
receiver holes, the flow resistance of the rotor components is significantly reduced for the pre-

swirl air supply system with vane-shaped receiver holes. Under experimental conditions, the
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specific work consumption is reduced by 23. 9% , the system temperature drop efficiency increases

by 13. 7%, and the system temperature drop and system temperature drop efficiency reach 28. 1 K

and 0. 58, respectively. The design idea of vane-shaped receiver hole may provide the basis to

improve the system performance for a high-radius pre-swirl system with a radius difference

between nozzle and air supply hole.

Keywords: pre-swirl air supply system; vane-shaped receiver hole; pressure ratio; temperature

ratio
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Fig. 1 Schematic diagram of the test rig
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Fig. 2 Schematic diagram of the high-radius pre-swirl system
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Table 1 Geometric parameters of different receiver holes
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Fig. 3 Test rig of the high-radius pre-swirl system
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Fig. 4 Two-dimensional diagram of the vane-shaped receiver

hole and test assembly
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Fig. 6 Calibration of Kulite™ pressure sensor

2 HZRSTNE

2.1 MEMMBEREZIFLEREN

hoxk He B 4 32 AL L R B B2 L A R P RE
L9 AR 3 Jros B WU e hsc i &5 b X i B A7
fL5 B R Z fLRIT T S se it e . el 1M
FAEBIT LA (R T 08 100 kPa, REEE I
Sy 1.6 FI 1.9 X I Y e A% S bk B oy il 0. 54
0. 53) 4% S B AR T A 7 il B2 DA B

K7 25 7 W B4 A7 £L 5 il 4 32 AL AR BT
B A% AT T AR FE . R i T Y 2 AL
F g o7 e (B R GEAR LE L SR JH I B 42 52 FLI L W
H TR g 5 R B Y 4 A2 LR ) I L T g
A —B A AR N A IR BRI TR A 2
fL S HERALA DB TR . XE O AR R A

http: // zkxb. xjtu. edu. cn

I TR 4 52 L AR S TR AL <R S8 R (EL A 5 It 75 5]

TIRRE R L5 R,
2.0
V2
1.8 1.6 VSRH
1.9 VSRH
1.6 1.6 RSRH
. 1.9 RSRH
& 1.4
12
1.0
0.8 1 1 1 J
ES gt I - (o ARG
A it gl AH o

%

]
7 ZRGEN A #UH # T L BT e
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critical cross-sections
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Fig. 8 Comparison of system entropy increment in two design

conditions between two shapes of receiver hole
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