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Fig.1 Structure diagram of parallel TBCC engine
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Fig.2 Multi source energy extraction system for turbine

engine mode
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engine mode
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Table 1 Energy efficiency analysis of multi-source energy
extraction in turbine engine mode
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Table 2 Energy efficiency analysis of multi-source energy
extraction in ramjet engine mode
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Fig.5 ASFC comparison of multi-source energy extraction

in ramjet engine mode
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Fig.7 Multi source energy optimization process based on PSO
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Research on Multi-Source Energy Dynamic Optimization Management
Method of Hypersonic Aircraft

Wang Xiaoping', Chen Lijun', Jin Xingjian®, Liang Guoliang®, Chen Yuchu?, Shi Liangyu®
1. AVIC Jincheng Nanjing Electromechanical Hydraulic Engineering Research Center, Nanjing 211106, China

2. Nanjing University of Aeronautics and Astronautics, Nanjing 211106, China

Abstract: In order to realize the energy efficiency control of hypersonic aircraft and effectively reduce the fuel
consumption of the system, taking the multi-source energy system of hypersonic aircraft as the research object, the
model of its main power system and multi-source energy extraction system is established, and the influence
mechanism of multi-source energy extraction on engine energy efficiency and multi-source energy optimization
management strategy are analyzed. Aiming at the energy management optimization problem of hypersonic aircraft, a
multi-source energy dynamic optimization management method based on improved PSO algorithm is proposed. This
method takes fuel consumption as the optimization objective and engine stability margin as the constraint condition.
Based on the basic particle swarm optimization algorithm, according to the strong nonlinearity of multi-source energy
extraction system, the inertia weight is changed adaptively to improve the optimization accuracy. Finally, the feasibility
of this method in the wide-range flight envelope is verified by simulation. The simulation results show that the average
reduced fuel volume after multi-source energy optimization management accounts for 0.0948% of the total fuel
volume in turbine engine mode and 0.1229% in ramjet mode.

Key Words: hypersonic aircraft; multi source energy optimization management; energy efficiency impact analysis;
PSO; fuel consumption rate
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