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Deep energy-saving analysis of fuel cell vehicles

ZENG Xiaohua, NIU Chaofan, SONG Dafeng, JI Renhuan
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Abstract; To effectively improve the fuel cell vehicle economy, it is necessary to systematically explore how to
carry out deep energy saving. First, the impact of configuration on fuel economy is analyzed by simulation, and then
based on the theoretical hydrogen consumption model, the influencing factors of hydrogen consumption are
determined and the microeconomic analysis of each influencing factor is carried out in turn. Finally, the hydrogen
consumption limit of the vehicle is determined by ergodic weight coefficient dynamic programming method to explore
the influence of control strategy factors on vehicle energy consumption. In addition, the method to determine the
cost function in terminal constrained dynamic programming is studied, and the deep global optimization is realized
based on this method. The results show that, from the configuration point of view, the presence or absence of super
capacitors has little effect on the economy of the vehicle, but FC+B configuration has better economy than FC+B+
C configuration. From the microeconomic point of view, quantitative analysis of different factors affecting hydrogen
consumption reveals the importance of each factor on vehicle economy. From the control strategy optimization point
of view, the power following control strategy can better play the vehicle economy. The deep energy-saving analysis
of fuel cell vehicles from different perspectives reveals an effective way to improve the vehicle economy, and also
provides an effective theoretical basis for the selection of configuration and components and the formulation of
control strategy.
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Tab.1  Simulation results of FC+B and FC+B+C configurations
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FC+B # %1 0.904 6 51.91 83.03 80.98 7 860
FC+B+C % 0.901 1 51.84 83.03 80.98 7 892
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Fig.4 Energy transfer of fuel cell vehicle power system
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Tab.2  Influencing factors of theoretical hydrogen consumption
model
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Tab. 3 Comparison results of self—built model and advisor

JEPAL R Vs SR WL/ % HLHLIR SRR/ % ML AR % A 1 B [T i k)
Advisor Matlab ##2&/  Advisor Matlab %22/  Advisor Matlab %2/  Advisor Matlab %2/  Advisor Matlab %2/
Hr  HE % e fE % e fE % e iE % e iE %
0.901 8 0.9046 0.32 52.00 5191 0.17 83.00  83.03 0.04 79.00  80.98 2.51 1534 1572 248
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Fig.5 Relation between hydrogen consumption and each fuel
cell efficiency
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Fig.7 Relation between hydrogen consumption and each rolling
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Tab.4 Economic comparison under different regenerative braking strategies
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Fig.10  Relation between hydrogen consumption and each

braking energy recovery rate
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