
Mathematical modeling of lithium
batteries

Are there mathematical models of lithium and nickel battery systems?

There are mathematical models of lithium and nickel battery systems,as presented in a review developed at the

University of South Carolina.

 

What is the thermal model of lithium ion battery?

Introduction The existing lithium ion battery model in COSMOL Inc. Multiphysics 3.5a is extended here by

adding an energy balance and the temperature dependence of properties of the battery. This thermal model is

developed based on the pseudo two-dimensional (P2D) model which was described in , and a thermal,

electrochemistry coupled model.

 

How can multi-scale and multi-domain mathematical models improve lithium-ion battery development &

deployment?

Multi-scale and multi-domain mathematical models capable of modelling main electrochemical reactions,side

reactions and heat generation can reduce the time and costof lithium-ion battery development and

deployment,since these processes decisively influence performance,durability and safety of batteries.

 

How is the lithium ion battery model extended?

1. Introduction The existing lithium ion battery model in COSMOL Inc. Multiphysics 3.5a is extended here by

adding an energy balance and the temperature dependence of properties of the battery.

 

What model is used to model Li/Li-ion battery systems?

The mathematical modeling of Li/Li-ion battery systems by researchers is primarily based on the isothermal

electrochemical model developed by Doyle et al. for the galvanostatic discharge of Li/Li-ion cells.

 

Which numerical methods are used to simulate lithium ion batteries?

The most com-mon numerical methods for simulation of lithium-ion batteries are the finite-difference method

(FDM), finite-volume method (FVM, or sometimes called the control volume formulation), and finite-element

method (FEM). The main continuum simulation methods reported in the literature for the simulation of

batteries can be classified as

A review of mathematical models of lithium and nickel battery systems developed at the University of South

Carolina is presented. Models of Li/Li-ion batteries are reviewed that simulated the ...

Dr. Hariharan''s research focuses on mathematical modeling of lithium batteries for industrial applications.

During his research career, he has had the opportunity to develop electrochemical, impedance spectroscopy as

well as equivalent circuit models for lithium batteries.
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Multi-scale and multi-domain mathematical models capable of modelling main electrochemical reactions, side

reactions and heat generation can reduce the time and cost of ...

In this article, we develop a micro-macroscopic coupled model aimed at studying the interplay between

electrokinetics and transport in lithium ion batteries. The system studied consists of a ...

This paper reports a modeling methodology to predict the effects of operating conditions on the thermal

behavior of a lithium-ion battery (LIB) module.

In this article, we develop a micro-macroscopic coupled model aimed at studying the interplay between

electrokinetics and transport in lithium ion batteries. The system studied consists of a solid...

The existing lithium ion battery model in COSMOL Inc. Multiphysics 3.5a is extended here by adding an

energy balance and the temperature dependence of properties of the battery. This thermal model is developed

based on the pseudo two-dimensional (P2D) model which was described in [1], [2] and a thermal,

electrochemistry coupled model.
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Some limitations of existing lithium-ion battery technology include underutilization, stress-induced material

damage, capacity fade, and the potential for thermal runaway. This paper reviews efforts in the modeling and

simulation of lithium-ion batteries and their use in the design of better batteries.
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In this section we describe the equations required to simulate the electrochemical performance of porous

electrodes with concentrated electro-lytes. Extensions to this basic model are ...

2. Mathematical Model A schematic of a lithium ion battery is shown in Figure 1. Figure 1. Schematic of a

Lithium ion battery Generally, a lithium ion battery consists of the current collector, the positive electrode, the

separator and the negative electrode. A lithiated organic solution fills the porous components and serves as the

electrolyte.
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The mathematical model described in Section 2 is a multi-scale model. We developed several geometries

using this software: a 1D geometry which consists of three sequentially connected lines to represent the

positive electrode, the separator and the negative electrode, respectively, a 2D geometry which consists of two

rectangles to denote the solid ...

Multi-scale and multi-domain mathematical models capable of modelling main electrochemical reactions, side

reactions and heat generation can reduce the time and cost of lithium-ion battery development and

deployment, since these processes decisively influence performance, durability and safety of batteries.

Experimental evidences clearly ...

In this section we describe the equations required to simulate the electrochemical performance of porous

electrodes with concentrated electro-lytes. Extensions to this basic model are presented in Section 4. The basis

of porous electrode theory and concentrated solution theory has been reviewed by Newman and Tiedemann

[1].
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