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Reynolds Number Effects on Performance and Aerodynamic
Stabilities of the Turbefan Engines
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Abstract: Wassell’s model and experimental correlations were synthesized. The effects
of Reynolds number were\ taking into consideration to modify the characteristics of
compressors and/turbines. The performance and aerodynamic stability of three turbofan
engines were calculated with modified compressors and turbines characteristics. Investigation
shows that: Reynolds number almost has no influence on the engine performance and
aerodynamic stability at low altitude, but has significant influence at high altitude with low
flight speed. The turbine inlet total temperature and engine thrust are increased. T he
percentage increase of thrust and specific fuel consumption are 3% 6% and 8% 10%
respectively, while the engine surge margin is decreased in the range of 19% 39%. It means
that the effects of Reynolds number must be taken into account in turbofan engine

performance simulation at high altitude with low flight speed.
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3
1 H=10.0 km,Ma= 0.5 3
Table 1 Re effects on the performance and aerodynamic stabilities of three turbofan engines
at H= 10.0 km, Ma= 0.5
! % ! % / % ! % ! % T4l %
A 0.91 0.97 - 1.28 — - 1.4 0.26
B 0.35 0.41 -0.93 —_— - 0.56 0.65
C 0.11 0.27 -0.52 - 1.26 - 0.06 0.78
2 H= 20.0 km,Ma= 0.5 3
Table 1 Re effects on the performance and aerodynamic stabilities of three turbofan engines
at H= 20.0 km, Ma= 0.5
! % ! % / % ! % ! % T4l %
A 5.96 10.35 - 25.88 —_— - 15.4 9.06
B 3.85 8.18 - 16.53 —_— - 15766 6.49
C 3.12 9.67 - 19.42 - 39.26 - 19.06 7.58
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