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Overview

Does electrolyte viscosity affect the performance of vanadium flow batteries?

Abstract: The performance of vanadium flow batteries (VRFB) can be severely
reduced when operating at low temperatures due to changing electrolyte
properties. In this work, we develop a non-isothermal model of VRFB dynamics
that takes into account changes in electrolyte viscosity depending on
temperature. 

Can a vanadium redox flow battery predict low temperatures?

In this paper, we present a physics-based electrochemical model of a
vanadium redox flow battery that allows temperature-related corrections to be
incorporated at a fundamental level, thereby extending its prediction
capability to low temperatures. 

What is the operational temperature of vanadium electrolyte?

The operational temperature of vanadium electrolyte was extended to -5∼45
°C. Electrochemical characterization confirmed that WTR-electrolyte has
comparable performance to the conventional electrolyte at 100 mA cm −2,
while not sacrificing performance. 

What are vanadium redox flow batteries (VRFBs)?

Vanadium redox flow batteries (VRFBs) are one example of redox flow
batteries that have reached the stage of commercial deployment for grid-
scale application. Extensive research has been carried out on several variants
of VRFB over the past few decades.
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All-vanadium liquid flow battery operating temperature

Vanadium redox flow battery:
Characteristics and ...

Apr 30, 2024 · Using a mixed solution of sulfuric
acid and hydrochloric acid as a supporting
solution, the operating temperature of the all-
vanadium Redox-flow battery was extended to ...

Thermal management of flow batteries-

Dec 3, 2024 · The factors that generate heat
during the operation of all-vanadium liquid flow
batteries include electrochemical reactions,
overpotential, hydraulic friction, cross-reactions
...

A Wide-Temperature-Range Electrolyte
for all Vanadium Flow Batteries  

Jun 4, 2025 · The all-vanadium flow battery (VFB)
has emerged as a highly promising large-scale,
long-duration energy storage technology due to
its inherent advantages, including decoupling ...

Advanced Electrolyte Formula for Robust
Operation of Vanadium ...

Jan 24, 2024 · A novel approach to designing
electrolyte additive significantly increases the
overall performance and of the all-vanadium
redox flow battery. The combined additives ...
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Modeling of Vanadium Redox Flow
Battery Under Different Operating  

May 12, 2024 · The performance of vanadium
flow batteries (VRFB) can be severely reduced
when operating at low temperatures due to
changing electrolyte properties. In this work, we
...

Physics-Based Electrochemical
Model of Vanadium Redox Flow
Battery ...

Jul 11, 2023 · In this paper, we present a physics-
based electrochemical model of a vanadium
redox flow battery that allows temperature-
related corrections to be incorporated at a ...

A 3D modelling study on all vanadium
redox flow battery at ...

Nov 1, 2023 · The operating temperature is
found significantly influence the optimal design
of VRFBs. Increasing the inlet flow rate and state
of charge (SOC), decreasing the electrode ...
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ALL-VANADIUM REDOX FLOW BATTERY 

Nov 5, 2024 · Studies on the temperature
stability of the electrolyte solution for the all-
vanadium redox flow battery in the sulphuric
acid system focus mainly on the high-
temperature stability, ...

Vanadium redox flow battery model
predicts its ...

Sep 19, 2025 · "The model accounts for the
temperature dependence of electrolyte viscosity
and allows for the simulation of various hydraulic
properties of the energy storage system at ...

Effects of operating temperature on the
performance of vanadium ...

Oct 1, 2015 · Abstract For an operating flow
battery system, how the battery's performance
varies with ambient temperatures is of practical
interest. To gain an understanding of the general
...
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