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Performance simulation of a hydrogen-lithium battery hybrid power
system based on NEDC

WEI Ning', HUANG Fengyun', DU Shucun', CHEN Hao',
WANG Lianxiu®, LI Xinhai'*

1. School of Mechanical and Electrical Engineering, Shandong Jianzhu University, Jinan 250101, China;
2. Shandong Institute of Standardization, Jinan 250014, China

Abstract: This study is focused on the design of a hybrid power system integrating hydrogen fuel cells and
lithium batteries, with a primary objective of verifying its economic viability and practicality through simulation.
The complete vehicle power system model is developed using AVL-CRUISE software. Simulation and analysis
are conducted based on the new European driving cycle (NEDC) to assess the power consumption of major
components within the hydrogen fuel cell system, hydrogen fuel cell performance, lithium battery performance,
and hydrogen fuel cell intake airflow. The results indicate that the power consumption of the compressor in the
accessory subsystem reaches its maximum during the NEDC cycle and shows a positive correlation with vehicle
speed. The hydrogen consumption is 0. 089 kg over the complete cycle, covering a total distance of 10. 926 km.
The hybrid system has low hydrogen consumption and good economy. The fuel cell temperature is maintained
within the range of 66 °C to 77 °C. Furthermore, the lithium battery exhibits a higher power output ratio during
urban driving conditions compared to suburban scenarios. The hydrogen excess ratio ranging from 1.1 to 1.5,
which meets the different power output requirements of the power system. The actual airflow closely matches the
preset target, indicating a precise control.
Keywords : hybrid powertrain system; hydrogen fuel cell; lithium battery; compressor
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proposed. The results show that using the proportional integral differential ( PID) control strategy, the bias of
the solenoid valve duty cycle between 2. 5% and 5. 0% has a significant impact on the results of the boost
control. The deviation coefficient of the integral time constant of the turbocharging system is greater than 0, and
there is a tendency for the turbocharging pressure to be under regulated. The integral time constant of the boost
system is less than O, and the boost pressure tends to overshoot. The closing margin of the exhaust bypass valve
is =0.05~0. 20 mm, which is a relatively suitable. The torque slope method is effective and could quickly
evaluate the transient response performance of turbochargers on an engine bench.

Key words: turbocharger; transient response; PID pre-control ; closing margin; torque slope
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