Accepted Manuscript

Prediction of temperature behavior of a lead-acid battery by means of Lewis number

Tayyeb Nazghelichi, Farschad Torabi, Vahid Esfahanian et
PII: S0013-4686(18)30836-3
DOI: 10.1016/j.electacta.2018.04.092

Reference: EA 31659

To appearin:  Electrochimica Acta

Received Date: 20 November 2017
Revised Date: 24 March 2018
Accepted Date: 11 April 2018

Please cite this article as: T. Nazghelichi, F. Torabi, V. Esfahanian, Prediction of temperature
behavior of a lead-acid battery by means of Lewis number, Electrochimica Acta (2018), doi: 10.1016/
j-electacta.2018.04.092.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to

our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.


https://doi.org/10.1016/j.electacta.2018.04.092

Prediction of temperature behavior of a lead—acid
battery by means of Lewis number

Tayyeb Nazghelichi®, Farschad Torabi®*, Vahid Esfahanian®

@ Faculty of Mechanical Engineering, K. N. Toosi University of Technology, Tehran, Iran
b Vehicle, Fuel and Environment Research Institute, School of Mechanical Engineering,
College of Engineering, University of Tehran, Tehran, Iran

Abstract

Temperature rise is one of the main problems of battery applications. Thus,
preventing the temperature rise in lead—acid batteries is an important research
topic. In the present study, the effect of Lewis number on temperature rise is
investigated. Moreover, effects of the cell-length (CL), the maximum activated
area (Amax) and the newly defined parameter of maximum dimensionless volume
(AmaxL) on Lewis number are studied. The governing energy equation is non—
dimensionalized due to saving cost and time. A typical lead—acid cell, taken from
literature, is simulated using finite volume method. The results demonstrate
that Lewis number has inverse relation with temperature rise. However, the
parameters of CL, Apnax and ApaL have direct impact on Lewis number. In
this research, the aspect of battery design is presented in which the problem of
temperature rise is overcome. In fact, the temperature rise can be restricted by
changing some parameters due to modification of Lewis number.
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