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Modeling and simulation on performance of dual-bypass combined
exhaust variable cycle engine

MU Yuanwei, WANG Fengming, ZHU Daming
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Abstract: A performance simulation model of dual-bypass combined exhaust VCE was established
by means of aerothermodynamics, and the performance simulation program was compiled to simulate the
optimal variable geometry scheme in throttling state and maximum state under two configuration modes.
The results showed that the specific fuel consumption of dual-bypass mode was lower 0.7%—2.5% and the
thrust was lower 3.1%—5.5% than that of single bypass mode when the configuration was only variable.
Performance benefit of the combined variable geometry scheme (scheme 4) with main nozzle, mixer and
high-pressure turbine guide was the highest when the components geometry was only variable. Compared
with the variable geometry scheme (scheme 1) of only variable main nozzle geometry, the specific fuel
consumption under throttling condition of scheme 4 was reduced by 2.7%—3.2%, and the maximum thrust
at high altitude was increased by 4.2%—5.2%. Performance benefit of the variable cycle scheme with

combination of dual-bypass variable configuration and variable geometry scheme 4 can be further
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improved. Based on the performance of single bypass engine with individually adjustable main nozzle, the

specific fuel consumption under throttling condition of the variable cycle scheme was reduced by 4%, and

the maximum thrust at high altitude was increased by 5.2%. Based on the performance of dual-bypass

engine with individually adjustable main nozzle, the specific fuel consumption under throttling condition

of the variable cycle scheme was reduced by 3.2%, and the maximum thrust at high altitude was increased

by 13.7%.

Keywords: variable cycle engine; variable geometry; dual-bypass; simulation model;

specific fuel consumption
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Fig. 2 Flow chart of numerical simulation for engine
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R4 HINIBINEEXARZILATREESE (h=11 km, Ma=1.5, BXIKF)
Table 4 Engine parameters of different variable geometry schemes for dual-bypass mode
( =11 km, Ma=1.5, maximum state )
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