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ABSTRACT

In Zn-Ag20 flow batteries as a type of high-power batteries, the electrolyte as one of active substances in
electrochemical reactions flows circulatory in the distance between electrodes. In these batteries, the
hydrogen gas bubble due to electrochemical reactions is produced on the cathode and then released within
the electrolyte flow. One factor in improving the performance of flow batteries is enhancing the capacity of
the battery at fast discharging rates but the presence of hydrogen gas bubbles on the electrode surfaces
reduces the electrochemically active surface of these electrodes and increases the ohmic resistance, thereby
reducing the rate of reactions in the electrochemical cells. Also, In the designing and manufacturing of these
batteries due to reduce the volume and weight, Usually the distance between the anode and cathode
electrodes is considered narrow gap and in the range of 2mm. For this reason, the spacers between the two
electrodes are used to avoid the risk of internal short circuit in the battery. In the two phase flow, the effect of
the spacer shapes on the hydrodynamics of the two phase flow and the formation of gas bubbles becomes
important. In this paper, using three-dimensional numerical simulation of two-phase electrolyte flow and
considering two types of cross-sectional surfaces for spacers, the behavior of gas bubbles on the electrodes
and within the electrolyte flow is investigated, and increasing the electrochemical active surface and
improving the performance of this battery is studied.

Keywords: Zn-Ag20 Flow Battery, Spacers, Electrochemical Active Surface, 3D Modeling, Two-phase Flow,
Hydrogen Bubble
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