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Abstract: The effect of Reynolds number in small multistage axial flow compressors is de-
scribed and illustrated by experimental data and numerical simulation for a four-stage axial flow
compressor, of which total pressure ratio is 6. 0 and polytropy efficiency is 0. 84 at design points.
The performance of this compressor is obtained at 100 percent of the rotational speed. The influ-
ence of variations in flow Reynolds number has been studied through experimental data at 85 per-
cent of the rotational speed. Using a three-dimension calculation code, the detailed flow-field of
this compressor at different Reynolds Numbers has been obtained. The results show that the
thickness of boundary layer increases with decreasing Reynolds number, mean while the flow-

field structure is changed, and the performance of this compressor will be worse. Combined with

experimental data and numerical simulation, the performance of this compressor has been modi-
fied using a correlation. Considering the effect of Reynolds number, the performance of this com-
pressor will be that the total pressure ratio is 6. 22 and polytropy efficiency is 0. 85 at design rota-

tional speed.
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Table 2 The design parameter of four-stage compressor

_ 20 1.27 1. 81

—_— 19 1.94 0.91 0. 44
1.75 24 1.70 2.05 0. 44
—_— 25 2.05 0.73 0. 41
1.61 28 1.72 0. 80 0. 47
— 33 2.20 0. 63 0. 44
1.54 46 2.33 0.72 0. 48
—_— 35 2.05 0. 58 0. 48
1.45 44 2.39 0. 58 0. 51
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Table 3 The results of rig test
n /(Kg/s)
1.0 0. 769x 10° 6.422 6. 239 0. 828
0.85 1. 142x 10° 4.711 4. 002 0.81
0.85 0. 834x 10° 4.573 3. 965 0. 787
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Fig. 5 The wall static pressure ratio along the

compressor (n= 0. 85)
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Fig- 6 The Mach number contour of a rotor cascades
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Table 4 The calcul ation of cascades
1. 121x 10° 0.491x 0° 0.512x 10° 0.307x 10°
/ 1. 31 1. 29 1. 241 1. 250
/(9 60. 79 61. 32 47.93 47.90
/(9 51. 61 50. 99 13.74 13.60
0. 08824 0.09414 0. 164 0.223
5

Table 5 The design target of four-stage compressor

1.0 0. 676 0. 676
1. 139x 10° 0.769x 10° 0.769% 10°
/ Pa 101325. 0 68661. 8 68661.8
/K 288.0 281.3 281.3
/ Pa 553373 378804 378804
/(kg/ s) 6.623 4439 4. 396
/(kgls) 6:623 6.474 6. 422
6.1796 6,22 6.24
0.849 0.-830 0. 828
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Fig. 9 The wall static pressure ratio along the

compressor (n= 1.0)
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