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Tab.1 Differential equation coefficient of ion diffusion model
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Fig.3 Diagram of dynamic equivalent circuit of VRB
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Fig.4 Dynamic equivalent circuit simulation model of VRB
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Tab.2 Parameter list ( Actual measurement)
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at constant current charge/discharge
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Synthetical modeling and analysis of vanadium redox flow battery

CHANG Zhi-song', WANG Zhi-giang', YUAN Tie-jiang', WANG Qian,
LI Guo-feng', WANG Ning-hui'
(1. School of Electrical Engineering, Dalian University of Technology, Dalian 116024, China;
2. Wuhan Nari Limited Liability Company of State Grid Electric Power Research Institute, Wuhan 430074, China)

Abstract: This paper proposed a dynamic equivalent circuit simulation model of all vanadium liquid flow battery
(VRB) in Simulink. The model is built based on the equivalent circuit model of VRB, including the electromotive
force, overpotential and ohmic polarization of the reactor, and the dynamic model analysis of effects of ion diffu-
sion, electrolyte flow loss and temperature change. By substituting experimental parameters into the model, the ex-
perimental and simulation curves of constant current/power charge-discharge are compared. Quantitative analysis
shows that the error of the model is less than 1%. Finally, the charge efficiency and energy efficiency of VRB are
analyzed with simulation data. The results show that if the cyclic current/power increase, the charge efficiency will
increase as well, while voltage efficiency will decrease.

Key words: VRB; dynamic equivalent circuit; simulation model



