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Numerical investigation on the effect of bowed blade to
aerodynamic performance of low pressure turbine
under stage condition
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Abstract: The numerical investigation on_the effect of-bowed blade to the aerodynamic
performance of-a two-stage\low pressure turbine was presented. By analyzing the flow field
of the bowed blade of different bowed-angle and bowed-type, the result is: under the stage
circumstances, bowed blade design should match the real load condition; for target turbine,
the first stage stator with positive bowed type and the second stage stator with negative
bowed type have the best aerodynamic performance; compared to the symmetry bowed
blade, ] bowed-type improves load distribution of the stage and reduces the secondary flow
loss and shock wave loss; further more, the blade with small bowed-angle which has better
pressure distribution and less entropy production of the mid-flow passage is superior to the

big one.
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Fig. 2 Positive bowed blade (left) ; negative bowed
blade (right)
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Table 1 Simulation efficiency of S, and straight blade
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Table 2 Efficiency of two-stage low pressure turbine with different bowed blades

under the design condition
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second stage of J-bowed blade
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Fig. 4 Tip section relative Mach number of
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Fig. 6 Mid-section static pressure of 1st stage

stator of three design plans
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Fig. 7 Mid-section static pressure of 1st stage

rotor of three design plans
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Fig. 10 Mid-section relative Mach number of

1st stage stator of plan 1
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Fig. 11 Mid-section relative Mach number of

1st stage stator of plan 2
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(vows 1 and 3 are suction surfaces;

vows 2 and 4 are pressure surfaces)
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(vows 1 and 3 are pressure surfaces;

vows 2 and 4 are suction surfaces)
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Fig. 16  Static pressure of 15° bowed blade of plan 1
(vows 1 and 3 are pressure surfaces;

vows 2 and 4 are suction surfaces)

Pressure/Pa

883673
813265
742857
672449
602041
531633
461224
390816
320408
250000

El IR 2 0 25 0 O 1,3
FEVTT 5 565 2.4 HE K08 1)

Fig. 17 Static pressure of 25° bowed blade of plan 2

(vows 1 and 3 are pressure surfaces;

vows 2 and 4 are suction surfaces)
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