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Thermodynamic Process and Performance Analysis of Turbofan Engine with PGC
in Main Combnstion Chamber
WANG Xiao—dong, RUI Chang—sheng, ZHANG Yan—jun
(AECC Shenyang Engine Research Institute, Shenyang 110015, China)

Abstract: A thermodynamic cycle calculation model was developed to study the performance of a turbofan engine with Pressure Gain
Combustion (PGC) in the main combustor. By using the traditional turbofan engine performance calculation method considering pressure
gain characteristics, the influences of the parameters such as overall pressure ratio, turbine inlet temperature, bypass ratio, speed and al-
titude on the overall performance of the turbofan engine with PGC were studied, and compared with that of the traditional turbofan engine.
The results show that the cycle efficiency of the engine with PGC is higher than that of the engine with isobaric combustion. And the higher
the heating ratio, the more obvious the performance advantage of the turbofan engine with PGC. The effect of different cycle parameters on
the turbofan engine with PGC was preliminarily obtained. Compared with the traditional turbofan engine with the same parameters, within
the overall pressure ratio of 25 to 45 and the turbine inlet temperature of 1500 to1800 K, the specific thrust of turbofan engine with PGC in-
creases by 4.7% to 8.6% and the specific fuel consumption reduces by 4.6% to 8.5%. At the flight altitude of 15 km and Mach number of 0
to 3, the specific thrust of the turbofan engine with PGC increases by 4.1% to 17.1% and the specific fuel consumption reduces by 4.5%
to 11.4%. Moreover, the higher the flight Mach number, the greater the performance advantage of the turbofan engine with PGC.

Key words: pressure gain combustion; turbofan engine; thermodynamic cycle; cycle parameters; overall performance; main combn-

stion chamber
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