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Abstract: In order to research a propulsion system whose propulsor is driven by recuperated bleed from
compressor, a design point model was established on basis of the thermodynamic process and energy flow inside
the propulsion system. The influence of bleed air parameters and propulsor fan pressure ratio on the specific fuel
consumption of the propulsion system was analysed. Then, sensitivity analysis of fuel consumption was carried
out on the influence of components efficiency. Fuel consumption of recuperated gas—driven distributed propulsion
(RGDDP) was evaluated under various thermal cycle parameters. By comparing the specific fuel consumption of
turbo—electric distributed propulsion (TeDP) , the characteristic of RGDDP was clarified. The results show that
the parameters of bleed air have an optimal combination to achieve the lowest fuel consumption, which can be ob-
viously impacted by efficiency of components related to energy transmission. Compared with TeDP, the fuel con-
sumption of RGDDP is more sensitive to turbine inlet temperature while overall pressure ratio shows less influ-

ence. In the case of a bypass ratio of 20, the fuel consumption of RGDDP is lower than that of TeDP. Though the
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profit decreases with the increase of overall pressure ratio, there still exists a fuel consumption decrease of 3%

when the overall pressure reaches up to 66. The key to improve the total efficiency of RGDDP is bringing down

the energy loss during transmission and improving heat exchanger efficiency.

Key words: Aero—engine; Distributed propulsion; Gas—driven; Heat exchange; Parametric cycle analy-

sis
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Fig.4 Thermodynamic cycle of turbo-engine
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Table 1 Components efficiency and pressure loss

Component Parameter Value
Low pressure compressor Isentropic efficiency 1., 0.89
High pressure compressor Isentropic efficiency ., 0.88
Efficiency n, 0.995
Core engine Combustor
Total pressure loss o /% 4.5
Low pressure turbine Isentropic efficiency 1, 0.91
High pressure turbine Isentropic efficiency 1, 0.90
Fan Isentropic efficiency 7, 0.92
Power turbine Isentropic efficiency 1, 0.92
Propulsor
Duct Total pressure loss o /% 1
Transmission tube Total pressure loss o /% 5
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