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Performance analysis of hybrid power system of aviation fuel
cell internal combustion engine with methanol fuel

LI Chengjie', WANG Zixuan®, HA Chan', ZHOU Zhaozhou', QIN Jiang', WEI Liqiu'

(1. School of Energy Science and Engineering, Harbin Institute of Technology, Harbin 100081, China;
2. Institute of Intelligent Ocean Engineering, Harbin Institute of Technology (Shenzhen), Shenzhen 518055, China)

Abstract: In order to achieve the need of the times to reduce carbon emissions in aviation, there is an ur-
gent need for technological innovation in the direction of aviation fuel systems and aviation power systems. This
paper proposes a hybrid power system for an aviation fuel cell internal combustion engine based on methanol fu-
el, where methanol is used to supply hydrogen to the fuel cell through on—board on-line catalytic reforming, and
electric power from fuel cells and internal combustion engines drives the electric propeller. Modular modelling
methods and hybrid power system performance simulation analysis were conducted, the results showed the power
generation efficiency of the hybrid system reached 55%, which is a 15% absolute efficiency improvement com-
pared to a methanol internal combustion engine and helps to reduce fuel consumption. An analysis of the effect of
the hybrid system performance parameters was completed and the results showed that the efficiency of the hybrid
system increased with increasing pressure ratio and showed an increase followed by a decrease with increasing fu-
el utilization. The exergy analysis of the hybrid system was conducted, and the results showed that the compo-
nent with the highest exergy efficiency is the fuel cell, while the component with the highest exergy loss is the re-
former. The mass analysis results showed that the power density of the hybrid system reached 0.488 kW/kg.

Key words: Fuel cells; Internal combustion engines; Hybrid power system; Methanol fuel; Perfor-

mance analysis

Received:2022-11-16; Revised : 2023-09-08.
DOI: 10.13675/j.cnki. tjjs. 2211044

Corresponding author:QIN Jiang, E-mail: ginjiang@bhit.edu.cn

2211044-9



