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CASE STUDY - PHYSICS-BASED CELL DESIGN - eVTOL

Simulation-led cell design.
Better cells, fewer builds, faster.

Conventional experiment-led design relies on slow, costly trial-and-error build loops. lonworks transforms cell development with a
simulation-led approach. A validated physics-based model maps the full design space and optimizes electrodes for complex eVTOL
missions virtually, so Avrion builds only the top candidates.
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Test data recalibrates the physics model after each loop, reducing the

number of candidates needing to be built. Bars span each build's cells; band +5%. Mean absolute error of

5.2% (initial model) and 2.4% (calibrated model) across all builds.
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Characterize Optimize Build and iterate

A few baseline cells, tested in half- and lonworks screened 5,800 designs (17,400 Avrion Battery Labs built 19 designs to

full-cell format, are enough to build the cells if built in triplicate). Virtually, the validate the methodology. Complex

model. search can grow far beyond any build programs loop, each time building on
plan. what the last round learned.

1: Ten programs per year, three design parameters per program, two build rounds saved per program
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THE TECHNICAL DETAIL

A few cells in.
A 5,800-design DOE out.

A Doyle-Fuller-Newman (DFN) model, built with the lonworks pipeline from a couple of baseline 1 Ah pouch-cell designs, maps the
full electrode design space for a long-range eVTOL mission: take off, cruise as far as the cell allows, land.

THE DESIGN SPACE - LONG-RANGE eVTOL MISSION
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Best cell of each mission's best build against the fully calibrated model. Voltage RMSE 12 mV (long range), 65 mV (go-around).
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