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Effect of Battery Assembly Force on Performance
of All-Vanadium Flow Battery
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Abstract; To study the influence of the prestressing of the vanadium redox flow battery on the bat-
tery performance. Based on the principles of solid mechanics, fluid mechanics and electrochemis-
try ,a two-dimensional model was established. The model coupled the constitutive equations of sol-
id mechanics and fluid control equations, Nernst-Planck current distribution equation,and analyzed
the influence of assembly preload on the distribution of stress, deformation, porosity and current
density of graphite felt. The increase of pre-tightening force aggravated the inhomogeneity of
stress , deformation and porosity in the graphite felt, which resulted in the uneven distribution of
current density in the vanadium redox flow battery.
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Table 1 The parameters of the simulation calculation
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Fig. 5 The deformation distribution of graphite felt under different stress conditions
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Fig. 6 Porosity distribution of graphite felt under different stresses
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