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Effects of Counter-Rotating Turbine on Performance of Two-Spool
Mixed Turbofan Engine
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Abstract; To evaluate the effects of 1 +1/2 counter-rotating turbine on performance of two-spool mixed
turbofan engine, features of 1 +1/2 counter rotating turbine were analyzed. The characteristic maps of 1 +
1/2 counter rotating turbine were presented and the interpolation method was discussed. Then the partial
throttle characteristics of two-spool mixed turbofan engine were calculated employing these maps. The calcu-
lated data are compared with the test data, which validates that the precision of the calculation is enough for
engineering use. Also a comparison of the calculated data of two-spool mixed turbofan engine with traditional
turbine and 1 + 1/2 counter rotating turbine was conducted. The comparison indicates that, while 1 +1/2
counter rotating turbine works well near design point, the engine performance is degraded obviously when
working at 70% throttle rating.
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Fig.1 Velocity triangle for 1 +1/2 counter-rotating turbine
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Fig.4 Sketch of twin-spool mixed turbofan engine
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Fig.5 Throttle characteristics of twin-spool mixed turbofan engine with 1 +1/2 counter - rotating turbine
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