
Ohmic loss of all-vanadium liquid flow
battery

Does a flow-by battery have a higher ohmic loss?

The battery with a flow-by structure with a single serpentine flow field displayed a lower ohmic lossand a

higher mass-transport current density than that with a flow-through structure without flow fields.

 

Are vanadium flow batteries suitable for industrial applications?

Vanadium flow batteries (VFBs) have received increasing attention due to their attractive features for

large-scale energy storage applications. However,the relatively high cost and severe polarization of VFB

energy storage systems at high current densities restrict their utilizationin practical industrial applications.

 

How does vanadium concentration affect battery discharging voltage?

Increasing initial vanadium concentration,the battery discharging voltage is significantly increaseddue to the

reduced overpotentials in both electrodes.

 

Which ohmic loss is dominant during battery discharging?

The main findings are as follows: During battery discharging,the overpotential in negative electrode is

dominant at relatively lower or higher soc,while ohmic loss is dominant at the moderate soc.

 

How does ohmic loss affect battery voltage?

For an example,at soc = 0.2,the ohmic loss is reduced by about 65 mV while the open circuit voltage of the

battery is improved by about 92 mV,and the battery voltage is finally increased by about 157 mVwith

increasing the proton concentration from 2 M to 6 M as indicated in Fig. 7.

 

What is a vanadium redox flow battery?

The Vanadium Redox Flow Battery (VRFB) is the most promising and developed FB,due to its realizable

power and energy density levels,higher efficiency,and very long life . A VRFB uses electrolytes made of

aqueous solution of sulfuric acid in which vanadium ions are dissolved.

To enhance electrolyte distribution and reduce the pressure drop to maximize cell efficiency, this study

proposes a novel convergent - divergent flow field (CDFF) design where ...

During the operation of an all-vanadium redox flow battery (VRFB), the electrolyte flow of vanadium is a

crucial operating parameter, affecting both the system performance and operational costs. Thus, this study ...

The vanadium redox flow battery is a power storage technology suitable for large-scale energy storage. The

stack is the core component of the vanadium redox flow battery, and its performance directly determines the

battery performance. The paper explored the engineering application route of the vanadium redox flow battery

and the way to improve its
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The battery with a flow-by structure with a single serpentine flow field displayed a lower ohmic loss and a

higher mass-transport current density than that with a flow-through structure without flow fields.

Higher voltage efficiency is not only attributed to enhanced kinetics, but also to decreased ohmic resistance.

Ohmic loss is related to both ionic resistance and electrical resistance: (i) ... Characteristics and performance

of 10 kW class all-vanadium redox-flow battery stack. J Power Sources, 162 (2006), pp. 1416-1420.

In this paper, a mathematical model for the all-vanadium battery is presented and analytical solutions are

derived. The model is based on the principles of mass and charge ...

The polarization loss of redox flow batteries (RFBs) including the ohmic polarization, activation polarization,

and concentration polarization can be written as below (1) ? = ? R + ? A + ? C where ? is the overall

polarization loss, ? R is ohmic loss, ? A is activation loss, and ? C is ...

Amid the array of major losses--encompassing activation, ohmic, concentration, and other polarization

losses--ohmic loss arises ... proper clamping force, guaranteeing both electrical contact between the CC and

end cell BP, and effective sealing of liquid electrolytes. ... Study on energy loss of 35 kW all vanadium redox

flow battery energy ...

A comprehensive modelling study of all vanadium redox flow battery: Revealing the combined effects of

electrode structure and surface property ... as shown in Fig. 1, in the VRFB system, pumps must be applied for

pumping the electrolyte liquid. Therefore, the energy consumed by the pump considerably limits the overall

energy efficiency of the ...

3.1 Polarization curves for discharge. Our initial experiments focused on the SB. The electrolyte was 0.5 M

VOSO 4 in 2.0 M H 2 SO 4 fed at a flow rate of 30 mL/min. Figure 3 shows the polarization curve results for

this experiment. This cell exhibited very little kinetic polarization (~0.031 V drop at 10 mA/cm 2), but a

substantial ohmic ASR (4.57 ? cm 2) and a ...

A two-dimensional quasi-steady-state model is presented to simulate coupled mass-species-charge transfer and

electrochemical reactions in all vanadium redox flow battery.Emphasis is located on examining the influences

of applied current density, initial vanadium concentration, initial acid concentration and electrolyte flow rate

on overpotentials in ...

The all-vanadium flow batteries have gained widespread use in the field of energy storage due to their long

lifespan, high efficiency, and safety features. However, in order to further advance their application, it is

crucial to ...

It is indicated that overpotential in negative electrode is the dominant factor causing the loss of battery
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discharging voltage at relatively lower or higher state of charge, ...

The vanadium redox flow battery (VRFB) with a bipolar membrane promises to offer higher performance,

since the cation exchange layer exhibits high conductivity, while the anion exchange layer reduces vanadium

crossover. ... It will cause a greater ohmic loss in the membrane, thereby negatively affecting the battery

performance. Hence, it is ...

All-vanadium flow batteries (VFBs) are one of the most promising large-scale energy storage technologies.

Conducting an operando quantitative analysis of the polarizations in VFBs under different conditions is

essential for developing high power density batteries. ... t 0 is the initial time at which only ohmic loss occurs;

t a is the time only ...

A hydrogen-vanadium rebalance cell (HVRC) is developed to address the capacity degradation and hydrogen

explosion risks in long-term operations of all-vanadium liquid flow battery (VRFB). Different operating

conditions was evaluated in this study to investigate the cell''s performance focusing on low hydrogen

concentrations (4 %).

As a novel energy storage technology, flow batteries have received growing attentions due to their safety,

sustainability, long-life circles and excellent stability. All vanadium redox flow battery (VRFB) is a promising

candidate, especially it is the most mature flow battery at the current stage [5]. Fig. 1 shows the working

principle of VRFB ...

The roundtrip electrochemical energy efficiency is improved from 63% to 76% at a current density of 200 mA

cm -2 in an all-vanadium redox flow battery (VRFB) by utilizing modified carbon paper electrodes in the

high-performance no-gap design. Heat treatment of the carbon paper electrodes in a 42% oxygen/58%

nitrogen atmosphere increases the ...

This value should be compared to that of pure water at room temperature, 0.9 mPa.s, and that of concentrated

sulfuric acid solutions usually used in all vanadium redox flow battery, between 4 and 6 mPa.s, showing that

the viscosity value of the ionic liquid is indeed thirty times higher than that of water but only six times that of

sulfuric ...

We have demonstrated a technique to quantify the in-situ ohmic, charge transfer and diffusion overvoltages at

the negative electrode of the all-vanadium redox flow battery ...

The conventional flow-through structured ICRFB directly forces the electrolyte to flow through the porous

electrode [29].However, the conventional ICRFBs have to use thick electrodes (typically 3.0-6.0 mm) to avoid

prohibitively high pump loss [30], [31], which inevitably leads to a high ohmic resistance [32] nsequently, the

conventional ICRFB has a low ...
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Taking the ohmic loss into consideration, the optimal electrode thickness is 1.5 mm. The rising of electrode

channel depth significantly reduces the discharge voltage. When ...

Recently, vanadium redox flow batteries (VRFBs) have received significant attention due to their potential as

large-scale electric energy storage devices [1], [2].Several prototypes of VRFBs have been successfully

implemented worldwide, and the technology is rapidly progressing toward widespread commercialization [3],

[4].While much progress has ...

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, ...

All-vanadium redox flow battery (VRFB) is a promising large-scale and long-term energy storage technology.

However, the actual efficiency of the battery is much lower than the theoretical efficiency, primarily because

of the self-discharge reaction caused by vanadium ion crossover, hydrogen and oxygen evolution side

reactions, vanadium metal precipitation and ...

A vanadium flow battery uses electrolytes made of a water solution of sulfuric acid in which vanadium ions

are dissolved. It exploits the ability of vanadium to exist in four different oxidation states: a tank stores the

negative electrolyte (anolyte or negolyte) containing V(II) (bivalent V 2+) and V(III) (trivalent V 3+), while

the other tank stores the positive electrolyte ...

Redox flow batteries (RFBs) are promising for large-scale energy storage. However, besides the chemical

instability of redox-active materials [1, 2, 3], cross-contamination of catholyte and anolyte can significantly

shorten the calendar life [4]  a typical RFB, different redox species are often paired and separated by an

ion-conducting membrane.

Vanadium redox flow batteries (VRFBs) operate effectively over the temperature range of 10 &#176;C to 40

&#176;C. However, their performance is significantly compromised at low operating temperatures, which

may happen in cold climatic conditions. The loss of performance can be attributed to reduced kinetics and

decreased diffusivity of ions in the electrolyte. In this paper, ...

Through-plane potential and overpotential distributions in a vanadium redox flow battery (VRFB) is

investigated in-situ using saturated Ag/AgCl reference electrodes attached to each side of the membrane with

edge-type configuration. Combined with electrochemical impedance spectroscopy (EIS), this operando

approach enables detailed quantification of the ...

All-vanadium redox flow batteries (VFBs) ... The start voltage is determined by ohmic loss of membrane, and

the ohmic loss is the same for various sizes of active area because the current density and membrane resistance
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are the same. ... Ionic liquid-mediated aqueous redox flow batteries for high voltage applications. Electrochem

Commun, 70 ...

The pump is an important part of the vanadium flow battery system, which pumps the electrolyte out of the

storage tank (the anode tank contain V (IV)/V (V), and cathode tank contain V (II)/V (III)), flows through the

pipeline to the stack, reacts in the stack and then returns to the storage tank [4]  this 35 kW energy storage

system, AC variable frequency pump with ...

Lee et al. [33] further demonstrated the existence of an optimal flow rate for VRFB, where a flow rate of 60

mL/min yielded the highest efficiency of 96.6 % for the battery with flow channels and a flow rate of 20 mL/s

yielded the highest efficiency of 81.9 % ...
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