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Abstract:

To investigate the aerodynamic design ideas and concrete methods of high performance Low Pressure Turbine ( LPT)

at low Reynolds number condition. a new LPT of high load, large chord and proper velocity distribution was designed. The results of

3D viscous numerical simulation show that the efficiency of new LPT' decreases 2.3 percent under the low Reynolds number condition,

which was compared with that of design point. The results show that increase of flow Reynolds number and decrease of sensitivity of

turbine performance to Reynolds number are two key technologies to aerodynamic design of high performance LPT.
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Fig.2 First vane and first blade
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Table 1 Comparison of Re of the second blade
on design point and high altitude cruise point

Re Design point High altitude cruise point
LPT of old design 4. 17x10* 0.940x 10*
LPT of new desien 6.26 % 10" 1.45 x 10"
Fig. 3 Second vane and second blade 0.900
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Fig.4 Efficiency variation vs Re
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Fig.5 Velocity distribution Fig.6 Velocity distribution Fig.7 Velocity distribution
at middle section of the first vane at tip section of the first blade at middle section of the second vane
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(b) High altitude cruise point

Fig. 8 Velocity distribution at tip section of the second blade
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Fig.9 3D flow field of the second vane ( pressure surface)
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Fig. 10 3D flow field of the second vane ( suction surface)
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{a) Design point
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(b) High altitude cruise point

Fig. 11 3D flow field of the second blade ( pressure surface)

(a) Design point

Ma

(b) High altitude cruise point

Fig. 12 3D flow field of the second vane ( suction surface)
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