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What is a shunt current?

It supplies every cell with electrolyte,however,constitutes at the same time an electric connection between the
cells through which parasitic currents can flow,the so-called shunt currents. The problem of shunt currents
plays an important role for the designing of stacks for flow batteries.

Are shunt currents a problem in flow batteries?

Shunt currents are a particularly acute concernin typical flow batteries because very conductive electrolytes
circulate through the reactors. Thus,minimizing the deleterious effects of shunt currents is a primary concern
of stack designers.

Can redox flow battery stack reduce shunt currents?

Based on these findings,a novel redox flow battery stack design (343 cm 2 active area),with a high manifold
resistance and a low flow frame channel resistance,is proposed to mitigate the shunt currents; cells with no
electrochemical activity (dumping cells),evenly inserted into the stack,were considered to increase the
manifold resistance.

How does shunt current affect flow frame geometries and cell figures?

We model shunt current effects for various flow frame geometries and cell figures. Inner cells discharge faster;
outer cells are charged during charge conservation. 1. Introduction Flow batteries,especially the vanadium
system,are regarded as a promising storage technology for the redization of large-scale battery storage
systems.

Where do shunt currents occur?

View the article online for updates and enhancements. Shunt currents occur in electrochemical reactorslike
flow batteries,electrolyzers,and fuel cells where many bipolar cells that are connected in series electrically
contact a mobile electrolyte through one or more common fluid distribution manifolds.

Do shunt currents exist in avanadium flow battery stack?

A report about shunt currents in a vanadium flow battery stack has been given by Ref. . Shunt currents are not
limited to single stacks, but also an important loss mechanism in battery systems consisting of several stacks;
this matter was modelled by Ref. and more recently by Refs. and .

Based on these findings, a novel redox flow battery stack design (343 cm 2 active ared), with a high manifold
resistance and a low flow frame channel resistance, is proposed to mitigate the shunt currents; cells with no
electrochemical activity (dumping cells), evenly inserted into the stack, were considered to increase the
manifold resistance.

RedOx Flow Battery engineering RFB flow cell design Novel low restriction flow paths with zero bypass
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(shunt) current Novel flow cell design with self balancing pressure (low p) ... An RFB will need to store
charged liquid electrolytes for extensive periods of time. 10 .

To bridge the gap between laboratory-scale development of battery components and industrial-scale
zinc-based flow battery stack operation, tremendous research work on cell stack structure design has been
done from the perspectives of numerical simulation and experimental verification, and a lot of optimum
models and stack structure were presented, ...

A vanadium flow battery scheme. Pumps move the liquid electrolytes from the tanks to the stack where the
redox reactions take place ... Investigation of the effect of shunt current on battery efficiency and stack
temperature in vanadium redox flow battery. J. Power Sources, 242 (2013), pp. 349-356.

Redox flow batteries provide high flexibility and scalability for large-scale energy storage systems due to their
safety, low cost and decoupling of energy and power. While typical flow frame designs usually assume all
parts are standard, the industry can suffer from irregularity and manufacturing tolerances of cell components,
such as the shape or dimensions of the flow ...

This paper presents a zero-dimensional dynamic model of redox flow batteries (RFBs) for the system-level
analysis of energy loss. The model is used to simulate multi-cell systems considering the effect of design and

Review--Bipolar Plates for the Vanadium Redox Flow Battery, Satola, Barbara. Skip to content ... 130
&#176;C, 1 h) using liquid-type mold release (Safelease30, Air tech, United States) for demolding. ... The
second one is the shunt current path that is acting as a by-pass ionic short circuit through the electrolyte
solution within the ...

Shunt currents in membrane-less soluble-lead-redox-flow-batteries (SLRFB) are observed in open-circuit
condition and found to depend on size of the stack, manifolds, flow rates and charge/discharge parameters. ...

Based on these findings, a novel redox flow battery stack design (343 cm 2 active ared), with a high manifold
resistance and a low flow frame channel resistance, is proposed to mitigate the shunt currents; cells with no
electrochemical activity (dumping cells), evenly ...
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Journal of The Electrochemical Society, 164 (11) E3081-E3091 (2017) E3081 JES FOCUS ISSUE ON
MATHEMATICAL MODELING OF ELECTROCHEMICAL SYSTEMS AT MULTIPLE SCALES IN
HONOR OF JOHN NEWMAN The Relationship between Shunt Currents and Edge Corrosion in Flow
Batteries Robert M. Darling,a,b,*,z Huai-Suen Shiau,c Adam Z. Weber,c, *and Mike ...

Furthermore, most shunt current studies in the field of electrochemistry focus on redox flow batteries. This
work shows an innovative experimental approach for direct shunt current measurements between two alkaline
water electrolysis cells with shared and circulating electrolyte feed under various conditions.

Current redox flow battery (RFB) stack models are not particularly conducive to accurate yet high-throughput
studies of stack operation and design. To facilitate system-level anaysis, we have developed a
one-dimensional RFB stack model through the combination of a one-dimensional Newman-type cell model
and aresistor-network to evaluate contributions ...

Numerical and experimental studies of stack shunt current for vanadium redox flow battery. Appl. Energy
(2015) Fink H. et al. Shunt currents in vanadium flow batteries: Measurement, modelling and implications for
efficiency ... (AWES) with improved liquid flow uniformity: Multi-scale quantitative criteria and experimental
validation ...

2.2 Batteries 3 2.3 Flow batteries 7 3. Vanadium redox flow battery 13 3.1 VRFB structure and components
14 3.1.1 Tanks and pumps 15 3.1.2 Cell frames, current collectors and bipolar plates 16 3.1.3 Electrodes and
membranes 17 3.2 VRFB electrochemical reactions 19 3.2.1 G1 technology 19 3.2.2 G2 technology 20 4.
Shunt current 21

Amid diverse flow battery systems, vanadium redox flow batteries (VRFB) are of interest due to their
desirable characteristics, such as long cycle life, roundtrip efficiency, scalability and power/energy flexibility,
and high tolerance to deep discharge [[7], [8], [9]].The main focus in developing VRFBs has mostly been
materials-related, i.e., electrodes, electrolytes, ...
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