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Energy Efficiency Modeling and Optimization of Aluminum Air Battery Based on

Internal Resistance Characteristics

XIANG Zhiping',MA Yuhe', GAO Jian®

(1.College of Mechanical and Electrical Engineering , China Jiliang University , Hangzhou 310018, Zhejiang ,
China;2.Clean Energy Branch ,Huaneng International Power Jiangsu Energy Development Co. ,Ltd.,
Nanjing 210015, Jiangsu , China)

Abstract: In order to reduce the loss of electric energy in the process of energy conversion and improve the
energy efficiency of aluminum air battery, an energy efficiency model based on the internal resistance
characteristics of aluminum air battery was established, and the variations of operating conditions (operating
temperature, electrolyte concentration) , internal resistance characteristics, output characteristics and energy
efficiency were studied. In order to improve the energy efficiency of aluminum air battery, an improved pollination
algorithm was adopted to obtain the optimal working temperature and electrolyte concentration under constant
current density output. The validity of the model and method was verified by simulation and experiment. The
results show that the energy efficiency can be improved by co-optimizing the operation conditions, and the total
internal resistance can be reduced and the output performance can be improved by increasing the energy efficiency.
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Fig.1 ~Second-order RC equivalent circuit
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Fig.2 Curves of battery total internal resistance and energy efficiency
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Fig.3  Output voltage and energy efficiency curves
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Fig.4 Improved flower pollination algorithm

to optimize the flow of solution
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