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Analysis of thermodynamic cycle for separated flow turbofan engine

YANG Kun'?, TU Qiuye"?, SHI Yang'*, CAI Yuanhu'*, JIANG Ping®

(1. School of Power and Energy, Northwestern
Polytechnical University, Xi’an 710072, China;
2. Collaborative Innovation Center for Advanced Aero-Engine, Beijing 100191, China;
3. Commercial Aircraft Engine Limited Company, Aero Engine (Group)
Corporation of China, Shanghai 200241, China)

Abstract: The efficiency of separated flow turbofan engine was analyzed based on the
definition of gas generator. It proved the existence criterion of the optimum fan pressure rati-
o and the equivalence of extreme value of the specific thrust, the total efficiency and the spe-
cific fuel consumption by theoretical deduction on the basis of the efficiency definitions. This
criterion could be used to determine the optimum fan pressure ratio for separated flow turbo-
fan engine in practical design progress. The parametric study results of two different high-
bypass-ratio separated flow turbofan engines demonstrated that when the ratio of bypass and
primary exhaust velocity equaled to the product of fan and low pressure turbine efficiencies,
the overall efficiency and specific thrust reached their maximums and specific fuel consump-

tion reached its minimum, proving the validity of the criterion.

Key words: high-bypass-ratio separated {low turbofan engine; gas generator;

efficiency; optimum bypass fan pressure ratio; specific fuel consumption
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