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F1 DERIVED TECHNOLOGY

The Motorsport environment provides an excellent 

platform for innovation and development.

Rapid development cycles – 18 months ‘cradle to grave’

Challenging deadlines

A need to remain competitive & leverage latest 

technology

Opportunities for technology transfer across a range of 

markets

Williams Advanced Engineering formed to exploit & 

commercialise knowledge & technology …
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DIFFERENT MARKETS, SAME CHALLENGES

01 PACKAGING 02 LIGHTWEIGHTING

03 ELECTRIFICATION 04 CONNECTIVITY

05 AERODYNAMICS

• Systems Engineering approach

• Analysis & Design

• Composite & AM technology

• Minimising parasitic waste

• Increasing load capacity & 

range

• Hybrid & EV architectures

• High density power & energy

• Advanced battery technology 

(thermal management, energy 

harvesting & storage, 

rapid/efficient 

charging, condition monitoring, 

predictive maintenance, battery 

management)

• Secure systems & pipeline

• Data collection & analytics

• Sensor systems

• Information management & 

display

• Formula 1 aerodynamics 

approach

• Aircraft aerodynamics require 

similar approach to efficiency
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DIVERSIFICATION

Grid to Air …



EV TO EVTOL

BATTERY TECHNOLOGY DEVELOPMENT

• A need to:

• Drive down cost & mass

• Improve volumetric energy density

• Prove safety

• Realise ‘in air’ certification

• Li-ion:

• Cell energy density doubled in 15 years, but still need for 

improvement for eVTOL applications (>500Wh/kg pack)

• Pack costs reduced significantly (<$250/kWh), but way to go

• Electrode chemistries continue to be developed (safety, 

conductivity, stability & cost)

• Other chemistries emerging (but predominantly still lab scale):

• Li-S, Li-Metal

• Na-ion

• Metal Air

• Solid State

• Systems Approach needed

• Thermal Regulation & Battery Management Systems

• Motors, Invertors & control electronics
7
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WHAT ARE WE DOING?

• Hyperbat Joint Venture

• Academic research partners

• Improve energy & power density

• Hybrid cells

• Cell supplier monitoring & 

engagement

• Drive down cost

• Improve recyclability

• Increase longevity
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DIVERSITY OF BATTERY DEVELOPMENT ACTIVITY
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Project Description: 

- Motorsport (Spec)

- Motorsport (Competitive)

- Automotive (High-Performance BEV)

- Automotive (High-Performance PHEV)

- Aerospace – Novel Cell Chemistries

- Specialist Products

Significant technology diversity within product portfolio

High Power Li-Ion High Power 

/Energy Li-Ion

High Energy 

Li-Ion
High Energy 

Beyond Li-Ion
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Advancing the Pace of Development

Implementation
Real & Controlled Environments

First-Principles Approach
Joint Electrochemical, Mechanical, Thermal 

Engineering

Collaborative Engineering
Joint Cell & Pack Engineering
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