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Geametr ic D esign with Polynam ial M ethod
for L argeDeflection Angle Blades
of TransonicContra-Rotating Turbine
FAN G Xiang-jun, L U Si-yong, WAN G Ping, YAN Shan-ping
(B eijing U niversity of A eronautics and A stronautics,Beijing 100083, China)
Abstract: It’ svery difficult to design transonic contra-rotating turbine blades because of
its large flow deflection angle character. Thepaper mainly discusses how to design contra-ro-
tating turbine large deflection angle bladesw ith high order polynom ial method Thismethod
keeps the main dynamic performance design param eters unchanged, such as pitch, unguided
turning and throat But the aim s of controlling the distribution of gas velocity in the super-
onic large deflection angle cascade and restraining the shock produced and its intensity can
be achieved by adjusting and optimizing the other subsidiary paraneters, and controling the
curvature of both pressure side and suction side and the passage convergence of cascade The
numerical experments show that the high order polynom ial analytic method can quickly, effi-
ciently and reliably design high performance supersonic large deflection angle preliminary
profiles

Key words aerogace propulsion; contra-rotating turbine; large deflection angle
polynom ial; profiles design
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Fig 1 Profiles geometrical paraneters and coordinate
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Fig 3 The passagew idth convergence distribution
of stator cascade

Fig 6 Rotor suction side curvature distributions
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Table 1 Profiles geametr ical design parameters
2% 2% 2% 2%

N 13 22
I/mm 41.4 46.9 52.3 25.7 28.3 33.1
t/mm 35.3 41.8 48.3 20.8 24.7 28.5
8/(9 79.0 78.0 76.9 142.5 128.9 99.1
K = sinfi/sinf: 5.25 4.80 4.42 1.16 1.61 2.62
B/ () 91.1 92.8 97.4 25.1 44.7 78.4
Bes/ (©) 12.9 13.7 14.3 16.7 17.7 19.3
B/ (9) 10.8 11.8 12.8 15.1 17.5 18.8
&/ (9 9. 46 11. 2 12.1 10.5 10.1 9.65
ben/Mmm 6.61 8.56 10.7 5.44 7.44 9.22
X 1.04 0.89 0.78 0.94 0.97 1.014
R1/Mmm 1.34 1.49 1.80 1.82 1.67 1.63
Rz/mm 0.36 0.39 0.42 0.40 0.36 0.34
d2/bn 0.11 0.09 0.07 0.14 0.09 0.07
w/ (% 32.5 41.7 33.4 3.83 3.18 5. 06
w/ 6.03 6. 29 5. 89 2.01 1.74 2.45
Cona 5. 27 5.63 5.75 6. 17 5.56 5.13
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Fig 7 Stator profiles surfaceM ach distributions Fig 8 Rotor profiles surfaceM ach distributions



81

7 ( B aldw in-L om ax

9

10
Fig 10 Rotor midgpan M ach contours distribtuions
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