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Research on three-dimensional design of bowed and swept blade

of transonic fan
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Abstract: Effects of bowed and swept blade on the improvement of transonic fan per-
formance and inhibition of the flow loss were studied by numerical simulation based on a
small transonic axial fan. The swept and bowed design concept for the up half spanwise of
rotor and later half spanwise of stator was discussed at the design flow condition and the less
flow condition. The results show that negative bowed design for up half spanwise of rotor
changes the pressure gradient near the endwall , thus , the accumulation of boundary layer
near the side of pressure surface at outlet caused by the leakage flow is decreased, and the
flow capacity is enhanced. The negative bowed design at leading edge and positive bowed de-
sign at trailing edge were adopted in the design of stator. The complex bowed and twisted
technology can realize the increase of flow rate near the endwall and the control of the sec
ondary flow at the same time. The bowed and twisted stator can also control the deteriora-
tion of secondary flow better with the decrease of flow rate and enlarge the range of steady

operation condition obviously.
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) /%
/(kg/(s *m”)) /(m/s)
0. 894 1. 983
152.0 411
CFD 0. 862 9.0
0. 884 1. 990 17.2
1 152.0 411
CFD 0. 880 2. 040
) 192.0 471
CFD 0. 896 1.851 14.0
E3 0.873 1.74 209.9 456 15.0
Y Y b
“ 1” [12]. )
[11] ,“ 2” , .
. 89. 4%,
Y b
3
88.4%, 1 , *
2.0 s 1 3.1
’ r ’ R
152. 0kg/(s * m*), 411m/s
s 1.2 ,
b Y
N , 7
. CFD =110
C = :
, iz ‘ Pyxc, : ToER
‘; © I 0 @ Shroud
I . I
& ST
I +
1. 85, . 0.5
e
192. Okg/(s *m’), -—— Hub
471m/s, "I opxe { R
0 5
1.5 s "
7
. b
Fig. 7 Stacking curve definition
b
. b A}
, 15% .
E3 . ,
) N B
2 s H s
b b
s A ,P ,N



1820

27

3

Table 3 Computational schemes of rotors

/ / / /
% ) % )
SHOAPO 0 0 BH30AN10 30 —10
SH10AP20 10 20 BH10AN20 10 —20
SH20AP20 20 20 BH20AN20 20 —20
SH30AP20 30 20 BH30AP20 30 20
SH40AP20 40 20 BH30AP10 30 10
SH30AN10 30 —10 BH30AN20 30 —20
SH30AP10 30 10 BH30AN30 30 —30
SH30AP30 30 30 BH30AN40 30 —40
3.2
s
“
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Table 4 Computational results of swept rotors
/
/%
SHOAPO 0.89607 0.9973 1.8508 13.6
SHI10AP20  0.89596 0.9976 1.8512 13.6
SH20AP20  0.89568 0.9983 1.8515 13.4
SH30AP20  0.89577 1.0000 1.8526 11. 8
SH40AP20  0.89540 1.0024 1.8538 13.2
SH30AN10 0.89559  0.9964 1.8502 13.3
SH30AP10  0.89586  0.9986 1.8517 11.8
SH30AP30  0.89546 1.0020 1.8536 11.8
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Table 5 Computational results of bowed rotors Fig. 11 Performance maps of fan with
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