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Battery Applications:

Cell phones
Tablets

Laptops

Electric vehicles
Electric flights
Grid-scale energy
storage systems

Battery Management System:

Includes power and thermal managements
Often designed separately or sequentially
Usually ignored their coupling effects
Leaded to low energy efficiency and short battery life
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Control Co-Design

why How
Plant design: Experiment

« Batteries layout

Control design:

* Pl control parameters (Kg, K))
Objective function:

« [V Apdt

« Energy consumption by pump Simulation
« V: coolant flow rate

* Ap: pressure drop

Constraint:

* Bat:fery temperature lower than Generative adversarial network
35 °C

Generator

Best design

Estimator .
converged? processing

Shuffling generated designs 4/12
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Single Cell in Air Simulation

Why

Simplified battery structure:
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Battery Module Experiment

Wy what | how ]

oA Constraint
Control valve Flow meter Zatd o o3 plate




Battery Module Experiment

Wy whet L ow ]
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Battery Module Pl Control Simulation :
Flow rate = Bias + Kp(Tiimit — Tmax) + K j (Tyimit — Tmax.)dT
why | what | How ] 0
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Battery Layout and Control Optimization ;...

parameters

FCNN

Wy what | how ]

FCNN
Step 1: Random generate 1,000 layout and control parameters
n n N

[1,0,0,1,1,0,0,0,1,0,0,1,0,1,0,,1,0] ~ [0,1,1,0,0,0,0,1,0,1,0,1,1,0,1,0,0,1]

Ko K,
Step 2: Use generative adversarial network to opidmize layout

18*1

Generator

I Estimator Best design Post-' Fm'al
converged? processing Design

Shuffling generated designs

POET'S 11/12



Battery Layout and Control Optimization

why what — 1 ow ]

* Finish the simulation of 1,000 combinations of layouts and Pl
parameters

« Random select 10 combinations of layouts and Pl parameters to
verify by experiment

* Finalize generative adversarial network

« Train generative adversarial network and obtain the optimized
layouts and Pl parameters

« Try to adapt the method to different coolant
« Try to adapt the method to different cooling methods
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4 Cells Simulation
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