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• Introduction

• About:Energy’s VOLTT database

• TAITherm thermal/electrical model

• Combined simulation results

• Conclusions
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• Operating scenarios

• Constant current discharge (nominal 1C)

• Drive cycle (IEEE EV Example)

• Heat sources

• Battery cells

• Bus bars

• Heat Exchanger

• Input temperature taken from measurement (IEEE EV 
Example)

Objective

Given a five unique battery types from the voltt database determine the difference in performance 

using simulation. 

Battery Names

LG M50L

Samsung50S

Samsung50E

Samsung48X

Lishen LR21700SF



Thermal model setup
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TAITherm model contains 444 

cells split into 6 sets

Fluid streams are used to 

model cooling of the pack

Joule heating is applied to the 

bus geometry



Battery Setup in TAITherm
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Inputs are defined in the Battery Setup in TAITherm and in a battery.config.txt file that 

is stored in the same directory as the TDF file. 

There two inputs define the electrical set-up and cell specifics of a particular battery. 



Thermal Model Electrical Setup File
• Definition of electrical parts

• Electrical boundary conditions

• Electrical attributes

• Contact heating attributes

• Continuous geometry

• Thermal boundary conditions

• Initial conditions

• Some electrical parameters, such as curves
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Joule Heating Setup



Constant current models
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Imposed Current  Pack Initial Depth of Discharge Cutoff Voltage

-370 A 0 2.5 V

Joule Heating with bus bar geometry Battery Heating with cell geometryCooling rig with fluid streams

Models run until the cutoff voltage is reached. 



Constant Current Results
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Samsung 50S Samsung 50E Samsung 48X

Lishen LR21700SF LGM50L

Temperature Results °C
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Samsung 50S Samsung 50E Samsung 48X

Lishen LR21700SF
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Joule Heating
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Imposed Heat Results W

Imposed heat due to joule heating is 

mostly constant during the simulation. 

This is due to the constant imposed 

current in the model. 



Cell Selection
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Cell Selection
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Battery Performance – Varying 
Temperature and Current 
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Model Drive Cycles
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Heat Exchanger Temperature (°C) Current (A) Initial Depth of Discharge

0.29

Joule Heating with bus bar geometry Battery Heating with cell geometryCooling rig with fluid streams



State of Charge Comparison
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LGM50L Drive Cycle Results
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Imposed Heat Results W

Imposed heat from joule 

heating on the bus geometry

Imposed heat from battery 

heating on the cell geometry



LGM50L Drive Cycle Results
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Temperature Results °C
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LGM50L Drive Cycle Results
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Next Steps
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• About:Energy’s database can be used with TAITherm to aide 
in the selection of battery cells from over 400 commercially available 
alternatives

• Models include thermal properties and are available in ECM, split-ECM, 
SPM, and DFN format

• A 3D thermal/electric battery pack model aids in the selection of cells, 
and is improved by considering 1D fluid streams in ribbon coolers, Joule 
heating in bus bars, and cell balancing in the electrical equations

• The LG M50L was chosen as the cell of choice for this application, due to 
the highest usable capacity, moderate weight, and reasonable price

• Come to our booth at upcoming conferences, such as SAE TMSS 2023, 
where we will be presenting this work in more detail!

Conclusions
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