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Low pressure drops are desired for flow battery operation
to achieve high system efficiency. Flow battery designs
with a porous flowthrough electrode can experience large
pressure drops across the cell. Increased reactant flow
rates for higher current densibperationsor physically

larger celldimensioncanfurther increase the flow
resistance and associated pumping losses for the system.
However, he pressure drop and pumping losses can be
partially mitigatedhroughthe use ofanappropriately
designed iterdigitated flow field

A 1.1 kW flow-through vanadium redox flow
battery (VRFB) wasecentlydemonstrated by Pacific
Northwest National Laboratory to achieve high system
efficiency of 829%1]. To further improve the system
efficiency by reducing pumpg lossestedesign othe
cell with an interdigitated flow fieldFigurel) was
considered and analyzeding numerical modeling.
Computatioal fluid dynamics and electrochemical
modelswereusedfor analysis of therterdigitatedflow
field concept.

Inlet/outlet hrannel dimensions were first
optimized to achieve a nearly constant pressung dro
across the porous electrode ams$ure reactant flow
uniformity alongthe entirecell. The effects of channel
pitch anddimensionson reactant flow velocityatio
(VmadVmin) wWere identified(Figure2), andrelatively
uniform electrode flow rates could be achieved with
significantly reduced pressure dropse cell
electrochemical performance was then evaluated to
determne the influence of the channel flow velocity
variationson uniformity of the current density.
Preliminarynumericalresults indicated that local current
density variations beneath the channels and along the cell
were acceble so construction and experimental testing
of asmallinterdigitated conceptell was initiated.
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Figure?2. Effect ofinlet-outlet channel ich on
reactantelocity ratio and pressurerdp.
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