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Abstract

An all-vanadium redox flow battery (VRFB) is an energy storage
device that uses the redox reaction of vanadium ions with different
oxidation states. Its advantages include quick conversion between
charge and discharge processes, long cycle life, flexible design on
power and energy storage capacity; therefore, it is one of potential
candidates as energy storage systems for renewable energies. When a
VRFB system consists of multiple VRFB stacks connected in series,
shunt current in the electrolyte pipes connecting stacks will generate
due to voltage difference between stacks. The factors that relate to
shunt current include cell number in a single stack, stack number,
dimensions of electrolyte pipe. These factors also affect pressure drop
of electrolyte flowing in the system and power consumption of
pumps.

Results show that in a VRFB system with multi-stacks in series,
the central stack provide more current. The maximum cell current
decreases with increasing stack number. The pressure drop is due to
electrolyte flow in pipes and in stacks. The pressure drop can be
decreased by increasing pipe dimensions. In a system with 100 cells,

10 stacks operating at 10000 ml min' shows the optimum energy



conversion efficiency and optimum system efficiency.

Keywords: All-vanadium redox flow battery, multi-stack, shunt current,

flow rate, system efficiency
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shunt 280.13 | 280.13 | 280.13 | 280.13
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Efficiency(%)| 95.99 | 95.16 | 93.94 | 87.29
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