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Effective parameters in thermal stability of lead-acid batteries and
reducing the charging time
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*P.0.B. 19395-1999 Tehran, Iran, ftorabi@kntu.ac.ir

Abstract

Faster charging of lead-acid batteries is one of the main challenges of researchers in the field of electric vehicles. The increase of the charging
voltage can cause to thermal instability in addition to the reduction of the charging time. In the present study, the thermal stability of lead-
acid batteries is analyzed, linearly. The governing equations of perturbations are derived using normal mode analysis. The derived equations
are transferred to the form of the desired eigenvalue problem, and the stable and the unstable zones are identified. Moreover, a study is
conducted to increase the charging voltage and decrease the charging time while the stability remains the same. The numerical solution in
this study is done with computational fluid dynamic method. The governing equations are utilized in non-dimensional form. Furthermore,
Lewis number is assumed as the controller parameter of the stable zone. The obtained results are showed that the method of normal mode
analysis is a desirable method to analyze the linear stability in lead-acid batteries. The obtained critical value for Lewis number is 9. With a
simultaneous increase of dimensionless volume and the charging voltage, one can reduce the charging time to 8 percent, while the stability of
the system remains unchanged.
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1. Early Destratification
2. Charge acceptance measurment
3. Thermal runaway
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1. Float charge
2. Topping charge
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