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Rapid design of dedicated turbofan engine for parallel hybrid
propulsion system

LIU Guangbi, WANG Buyu, WANG Xiangyang, SHUAI Shijin
(Institute for Aero Engine, Tsinghua University, Beijing 100084, China)

Abstract: In order to avoid the surge of low pressure compressor and decrease of efficiency when
using directly conventional turbofan engine in the parallel hybrid propulsion system, a rapid design method
of dedicated turbofan engine for parallel hybrid propulsion system was proposed based on the designed
bypass ratio from prediction of flow rate. A parallel hybrid turbofan engine model was developed using
PROOSIS to study the performance and energy utilization of the designed dedicated engines. It was found
that under the constraint on turbine inlet temperature the same as the baseline engine, the dedicated engine
can provide the needed thrust. Compared with the baseline engine in the parallel hybrid propulsion system,
the anti-surge performance of low pressure compressor, fuel and energy consumption of the dedicated
engine were better. As degree of hybridization increased, the benefits from using dedicated engine
increased. Because of the difference in the energy utilization process, the energy utilization efficiency of
electric power supplied to bypass was much higher than that of electric power supplied to core and fuel,

serving as a fundamental reason of saving energy when using parallel hybrid turbofan engine.
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Table 1 Baseline engine parameters of main

operating points

K
P
. itk BE A
=8 H/m 10 668 0 10 668
L% Ma 0.8 0 0.8
B (kg/s) 182.46 405.67 169.38
A L 49 5.17 522
B 34.6 27.25 29.23
PAFETHIEIR/K 1560 1625 1446.25
HEJI/KN 30.15 116.93 23.26
PRI/ (kg/s) 0.539 1.191 0.421
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Table 2 Comparison of parameters between baseline engine
and CFM56-7B26 engine ( H=0,Ma=0)
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% " g 9
R s
E H 5.17 5.1 1.37
SR 27.25 27.7 -1.62
SN 116.93 116.99 -0.05
PR/ (kg/s) 1,191 1213 -1.81
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