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Numerical Simulation of Influence of Blade Number on Maximum Effective

Static Pressure Rise of Compressor

WANG Tonghui, WANG Zhigiang, WANG Xuegao
(College of Energy and Power Engineering, Nanjing University of Aeronautics &. Astronautics, Nanjing 210016, China)

Abstract: In order to study the effect of blade consistency on the maximum effective static pressure rise of a
single-stage low-speed compressor, a compressor model with different blade consistency is constructed by
changing the number of rotor stator blades. The compressor characteristics under different consistency are
obtained by using three-dimensional numerical simulation method. The results show that the increase of stator
blade number can inhibit the boundary layer separation, delay the compressor to enter the numerical stall,
increase the pressure ratio near the stall point, enhance the maximum pressure rise capacity of the
compressor, and increase the maximum effective static pressure rise; the increase of the number of rotor
blades can inhibit the flow separation and reduce the flow loss, so as to reduce the pressure drop in the low
flow condition with the increase of compressor efficiency and pressure ratio, the ability of pressure rise near
stall point increases, and the maximum effective static pressure rise increases. By comparing the maximum
static pressure rise coefficient of each compressor with Koch correlation curve when the number of blades is
different, the effectiveness of using the maximum static pressure rise as the compressor stability criterion is
verified from the perspective of numerical simulation.
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Table 1 Compressor design parameters

ELER ZHE
B 3/ (remin ') 2300
S /mm 900
BRI 0.75
R A/ A 36/39
sz (hR) 1.41/1.41
B B/ mm 1/1
GilEs 1.15/1.25
rh ARl ) (] B/ mm 36.66
AR EL I /mm 80/80
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Fig.1 Computational model
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Table 2 Scheme of changing the number of compressor

stator blades

Y T
4 FK A A A g (L/g)x (L/g))s

1.15/1.25  1.43 1.3
1.06/1.15  1.31 1.2
1.06/1.25  1.31 1.3
1.06/1.34  1.31 14
1.15/1.15  1.43 1.2
1.15/1.34 143 14
1.25/1.15  1.55 1.2
1.25/1.25  1.55 1.3
1.25/1.34  1.55 14

R36-S39(ori) 36 39
R33-S36 33 36
R33-S39 33 39
R33-S42 33 42
R36-S36 36 36
R36-S42 36 42
R39-S36 39 36
R39-S39 39 39
R39-S42 39 42
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Table 3 Comparison between numerical calculation re-
sults and predicted values of maximum effective

static pressure rise coefficient

55 ﬁﬁ%ﬁ TR
R36-S39(ori) 0.47174 0.460 30 0.011 45 2.49
R33-S36 0.457 61 0.44391 0.01370 3.08
R33-S39 0.46391 0.44919 0.01472 3.28
R33-S42 0.468 11 0.454 36 0.01375 3.03
R36-S36 0.464 77 0.45521 0.009 56 2.1
R36-S42 0.478 57 0.46528 0.013 29 2.86
R39-S36 0.46971 0.46583 0.003 89 0.08
R39-S39 0.478 11 0.47074 0.007 37 1.57
R39-S42 0.484 05 0.47543 0.008 62 1.81
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E 3 EAS ZHE
T./K 286.76
p/Pa 99 582.9
./ Pa 104 537

V' kowor/ (mes ™) 109.65
Vi s/ (mes ™) 70.33
Fr. 0.968 895
F. 1.092 535
F.. 0.991 511
Fo s 0.959 163
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