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Overview

In vanadium redox flow batteries, the flow field geometry plays a dramatic
role on the distribution of the electrolyte and its design results from the trade-
off between high battery performance and low pressure drops.How does flow
field geometry affect redox flow batteries?

Author to whom correspondence should be addressed. In vanadium redox flow
batteries, the flow field geometry plays a dramatic role on the distribution of
the electrolyte and its design results from the trade-off between high battery
performance and low pressure drops. 

Can a battery flow field be optimized for energy storage?

In summary, the comparative study on the battery performance of the flow
field of different flow channels can provide inspiration for the design and
optimization of the battery flow field. The VRFB is a promising energy storage
system that provides efficient energy storage solutions for intermittent
renewable energy such as wind energy and PV. 

What is flow field design for redox flow battery (RFB)?

Prospects of flow field design for RFB have been exhibited. Flow field is an
important component for redox flow battery (RFB), which plays a great role in
electrolyte flow and species distribution in porous electrode to enhance the
mass transport. Besides, flow field structure also has a great influence in
pressure drop of the battery. 

Does flow field affect battery performance?

Performance excellent flow field to ensure uniform distribution of electrolytes
and increases the overall performance of the battery. In order to better
explore the influence of the flow field on the transmission characteristics of
the electrolyte, novel variable cross-section flow field is designed to analyze
its impact on battery performance.
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Design and Development of Flow Fields with
Multiple ...

Mar 16, 2024 · In vanadium redox flow batteries,
the flow field geometry plays a dramatic role on
the distribution of the electrolyte and its design
results from the trade-off between high battery
...

Numerical investigations of flow field
designs for vanadium redox flow  

May 1, 2013 · As a key component of flow
batteries, the flow field is to distribute
electrolytes and to apply/collect electric current
to/from cells. The critical issue of the flow field
design is how to ...

Experimental Investigation on the
Performance Characteristics of Flow  

Aug 5, 2022 · All-vanadium redox flow battery
(VRFB) is a promising energy storage technique.
Flow fields play a crucial role in distributing the
electrolyte into the electrode uniformly, but ...

Redox flow batteries and their stack-scale flow
fields

Nov 1, 2023 · To achieve carbon neutrality,
integrating intermittent renewable energy
sources, such as solar and wind energy,
necessitates the use of large-scale energy
storage. Among ...
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Machine learning-assisted design of flow ...

May 26, 2022 · Here, we develop an end-to-end
approach to the design of flow fields by
combining machine learning and experimental
methods. A ...

Numerical Simulation of Flow Field Structure ...

Jun 6, 2024 · The structural design of the flow
channel of a redox flow battery directly affects
ion transport efficiency, electrode overpotential,
and stack ...

Experimental Investigation on the ...

Aug 5, 2022 · All-vanadium redox flow battery
(VRFB) is a promising energy storage technique.
Flow fields play a crucial role in distributing the
...
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Design of a cobweb bionic flow field for
organic redox flow battery

Jan 30, 2024 · The organic redox flow battery
(ORFB) has garnered attention due to its
environmentally friendly nature, safety features,
and design flexibility, making it an ideal choice ...

Flow field design pathways from lab-scale
toward large-scale flow batteries

Apr 15, 2019 · Current demonstration projects
show that the power capacity of redox flow
batteries can span a large range from kW- to MW-
scale. The large-scale, espe...

Flow field design and visualization for flow-
through type ...

We design a flow field for flow-through type
aqueous organic redox flow batteries (AORFBs)
by placing multistep distributive flow channels at
the inlet and point-contact blocks at the outlet,
to ...

Topology optimization for the design of
flow fields in a redox flow battery

Jul 28, 2017 · This paper presents topology
optimization for the design of flow fields in
vanadium redox flow batteries (VRFBs), which
are large-scale storage systems for renewable
energy ...
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Numerical Simulation of Flow Field
Structure of Vanadium Redox Flow  

Jun 6, 2024 · The structural design of the flow
channel of a redox flow battery directly affects
ion transport efficiency, electrode overpotential,
and stack performance during charge-discharge
...

Design and optimization of a novel flow
field structure to ...

Jun 1, 2025 · Vanadium redox flow battery
(VRFB) is an essential technology for realizing
large-scale, long-term energy storage. Among its
components, the flow field structure plays a
crucial ...

Flow field design and visualization for flow ...

We design a flow field for flow-through type
aqueous organic redox flow batteries (AORFBs)
by placing multistep distributive flow channels at
the ...

Performance characteristics of several
variants of interdigitated flow  

Aug 15, 2020 · Abstract It has been reported in
recent literature that interdigitated flow fields
exhibit lesser pressure drop than serpentine flow
fields for large area cells of vanadium redox ...
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Machine learning-assisted design of flow ...

May 26, 2022 · Experimental validation shows
that the battery with the flow fields designed
with this approach yields higher electrolyte
utilization and ...

Flow field design and performance analysis
of vanadium redox flow battery

Sep 12, 2021 · Performance excellent flow field
to ensure uniform distribution of electrolytes and
increases the overall performance of the battery.
In order to better explore the influence of the ...

Topology Optimization of 3D Flow Fields for Flow
Batteries

May 31, 2022 · As power generated from
renewables becomes more readily available, the
need for power-efficient energy storage devices,
such as redox flow batteries, becomes critical for
...

Flow field design and visualization for flow-
through type ...

Dec 10, 2024 · Here, we report the design of a
flow field for flow-through type AORFBs based on
three-dimensional multiphysics simulation, to
realize the uniform distribution of electrolyte flow
...
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Performance enhancement of vanadium
redox flow battery by flow field  

Sep 1, 2025 · Vanadium redox flow batteries
(VRFBs) are one of the most promising energy
storage devices, but they have not yet reached
their viable pinnacle of performance and ...

Design and Development of Flow Fields
with Multiple Inlets ...

Mar 16, 2024 · In vanadium redox flow batteries,
the flow field geometry plays a dramatic role on
the distribution of the electrolyte and its design
results from the trade-off between high battery
...

Vanadium redox flow batteries: Flow field
design and flow ...

Jan 1, 2022 · Comparative study and analysis of
existing flow field design and flow rate
optimization methods, looking forward to new
ideas in the future flow field design. Vanadium ...

Numerical simulation of all-vanadium redox flow
battery ...

Jul 15, 2024 · This paper numerically investigates
optimizing trapezoidal flow channel cross-
sectional shapes to improve all-vanadium redox
flow battery performance....
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Flow field structure design for redox flow battery:
...

Aug 1, 2024 · Flow field is an important
component for redox flow battery (RFB), which
plays a great role in electrolyte flow and species
distribution in porous ele...

Machine learning-assisted design of flow
fields for redox flow batteries

May 26, 2022 · Here, we develop an end-to-end
approach to the design of flow fields by
combining machine learning and experimental
methods. A library of 11 564 flow fields is ...
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