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Battery chemistry to surrogate modelling
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Train Deep Neural Networks for Predictions

Surrogate modelling
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Deploying Deep Neural Networks in COMSOL
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Degradation — Full Battery Cell 300A Discharge
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Going from Cell to Module degradation
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Going from Cell to Module degradation
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Going from Cell to Module degradation
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Module Serial Connection for High voltage
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From Cell to Pack
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What i1s COMSOL surrogate modelling

Preprocessing in model builder

142
Type Settings
Dense ¥ | Input, Input features=4, Output features=50, Activation=tanh DOE Samp“ng methods’ like Latin
Dense ¥ Hidden, Output features=40, Activation=tanh hyperCUbe Sampl Ing (LHS)

Dense v | Hidden, Output features=30, Activation=RelU

On some parameter space

Dense v | Hidden, Output features=20, Activation=RelU

Parameter Source type | Parameter description

Dense v Output, Output features=1, Activation=Linear (none) 10 (Radial position) Analyt +  Uniform from [0, 0.1]

z0 (Axial position) Analyt « Uniform from [0, 1]

E (Activation energy) Analyt v Uniform from [71518, 79205]

ke (Thermal conductivity) Analyt ~ Uniform from [0.0559, 5.6]

dHrx (Heat of reaction) Analyt ~ Uniform from [-101600, -67733]

Generate table of all the values

> utarget(x: y) —g(x,y) = Loss
Train Deep Neural Network (DNN) on

the results table

Use DNN in results to plot
intermediate solutions for some
NN = o Loss coordinates r, z and the parameter E,

der

Minimize

7
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Loss value

L_earnings from surrogate modelling

Deep neural network training Deep neural network training
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