
Equivalent networks for shunt current
computation

a) CSS piping; b) CCS network;
c) CSS network after symmetry reduction.

d) APS piping; e) APS network of two cells
with piping;
f) APS network after symmetry reduction.
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Vanadium redox flow batteries

Power/energy independent sizing 

High cycling life (>20.000 cycles)

High round trip efficiency (>75%)
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Cell configuration:
plates (current collectors)
graphite porous electrodes 
membrane

Two alternative fluid 
distributions
a) channelled plate 

(interdigitated geometry)
b) flat plate. Stack topologies: a) conventional series stack (CSS); b) alternative parallel stack (APS).

4-kW/24-kWh VRFB test facility
40-cell stack and two 500 L tanks, two flow pumps powered by 
inverter-controlled brushless motors, a bidirectional power 
management system, a Labview-based system supervisor, multi-
voltage, current, pressure, flow and temperature measurements, 
EIS.

alternative stack
topology have been numerically compared: conventional series stack and alternative parallel stack. Two cell fluid architectures have also been compared: the
channelled plate (current collector), and the flat plate.

CSS

APS




