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Effects of percent pitch on performance of high load tandem cascade
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Abstract: In order to investigate the mechanism of the forward and aft cascades per-
formance changes at different percent pitches, a series of tandem cascades were designed ac-
cording to Lieblein factor. The tandem cascades were simulated at six different percent pit-
ches. On this basis, the forward and aft blade stacking lines of a tandem cascade were curved
to analyze the influence of the spanwise non-uniform percent pitch on the performance of tan-
dem cascade. The results showed that the expansion of cascade passage and pressure distri-

bution changed with the variation of the percent pitches. The load of forward blade increased
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while the load of aft blade decreased with the rising percent pitch. Compared with original

cascades, the total pressure loss coefficient decreased both at forward and aft blades, the to-

tal pressure loss coefficient of T5 blade decreased 51.3% at 80% percent pitch. The inci-

dence angle range of tandem was influenced by forward cascades; the positive incidence angle

range increased with rising percent pitch. Corner separation of aft cascades decreased while

the percent pitch increased. The total pressure lose coefficient decreased 14. 5% when the

tandem cascades were positively curved. The total pressure loss coefficient decreased 15. 6 %

and 55. 2% when the forward blade was negatively curved or the aft blade was positively

curved while the other blade kept straight.
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Table 1 Geometric and aerodynamic parameters of
single cascades

%g B/ /) /) /() D
S1 60 52.6 36.4 16. 2 0.42
S2 60 53.3 31.6 21.7 0. 48
S3 60 54.0 26.2 27.8 0.52
S4 60 55.0 19.5 35.5 0.57
S5 60 56.1 10.9 45.2 0.62
S6 60 57.7 —1.0 58.7 0.67

®2 BIMMILASHESH
Table 2 Geometric and aerodynamic parameters of

tandem cascades

n 2 2 / 22/
R T
I 5 ) o) ) )

T1 58.0 47.1 0.29 51  36.9

0.29 0.42
T2 58.8 44.7 0.33 50.4 32.0 0.33 0.48
T3 59.6 42.1 0.37 49.7 26.4 0.37 0.52
T4 60.5 39.2 0.41 49.1 19.5 0.41 0.57

TS5 61.6 35.7 0.46 48.2 10.5 0.46 0.62

T6 63.0 31.4 0.51 47.2 —1.3 0.51 0.67
T7 69.2 37.4 0.55 54.3 8.10 0.55 0.72
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Table 3 Geometric and aerodynamic parameters of

tandem cascade
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Table 4 Design scheme of curved blades
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Table 5 Performance of curved blades

- Xif Ji A SR popEeii
- FIET: Rl - £ 21 -
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AB70%P20% 1.151 2.68  0.04043 —55.18
AB8OY%P10% 1.152 0.09  0.03893 —5.78
AB70%N20% 1.096 —2.23  0.10880 20. 61
AB8OY%N10% 1.124 ©—2.35  0.08026 94. 24
FB70%N20% 1.119 —0.18 0.07612 —15.62
FB8O%N10% 1.151 0.00  0.03909  —5.40
OV70%P20% 1.132 0.98  0.07711 —14.52
OV80%P10% 1.152 0.09 < 0.04121  —0.27
OV70%N20% 1.118 —0.27  0.09681 7.32
OV80%N10% 1.148 —0.26  0.04219 2.11
70 % PP 1.121 0.09021
80% PP 1.151 0. 04132
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Fig. 11 Mass-average total pressure loss coefficient

of tandem cascades along the axial
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