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Achieving Net Zero

• Improve Efficiency

• Low Carbon Solutions (H2, Electrification) 
• Produce Low Carbon Energy
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AI for Net Zero: research landscape

• UKRI grant awarded May 2023
• 7 successful projects (£13m) on Energy & Transport Systems, Carbon Capture, Land 

Management, Powerplants, Biogas, Plant selection
• 23-month duration (May 2023-March 2025)

https://gow.epsrc.ukri.org
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AI for Net Zero in Energy & Transport

https://www.imperial.ac.uk/ai-net-zero/

23-month duration (May 2023-March 2025)

£2.5m,  7 Professors, 12+ Researchers
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Model      –       Predict      –     Control

Physics Laws

Data - LLMs Weather Self-driving Robotics
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From prediction to decision making
Reinforcement Learning 

Perception - Action DeepMind (DQN 2015)
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Where are we now
Catapult (Energy systems) 
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AI for energy efficiency optimisation
From Atari games to energy efficient data centers

https ://deepmind.google/discover/blog/safety-first-ai-for-autonomous-data-centre-cooling-and-industrial-control/

30% energy efficiency improvement 
Recommendations every 5’
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Gas Turbine AutoTuner (Siemens)
10% Lower NOx

GT Auto Tuner is an AI-based solution for gas 
turbines that uses a digital twin to optimize the 
turbine inlet temperature and emissions with 
the help of reinforcement learning.
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Model      –       Predict      –     Control

Physics Laws

Data - LLMs

Flow problems

Robotics
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Merging the digital and physical world

Perception - Action

Can we model the environment 

and train policies to be able to 

directly take actions in the actual 

environment and also make long 
time horizon predictions? 
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The AI for Net Zero team 
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Postdoctoral Research Associates

Coordinator

RSE
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Road Transport

2022: UK government changes legislation to 
permit the use of aerodynamic features and 
elongated cabs on lorries

tesla.com

0.7 million metric tons CO2

$5.1 billion diesel fuel savings   (2011-2020)

‘Trailers entering California are required to use EPA 

SmartWay-certified trailers or technologies,…, and 

must achieve a 4% or 5% improvement in fuel 

consumption.’ (2016)

By reducing the Model S drag figure from 0.32 to 0.24, 

Tesla managed to increase the range of the car by 
about 50 miles.

tesla.com

Up to 70% of the energy is required to overcome aerodynamics
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Existing Solutions

20/05/2024
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STATIC aerodynamic flaps for trailers can reduce fuel up to 4%

WABCO OPTIFLOW implementation

• Motorised/foldable tail flaps (doors open up to 260o for loading)
• Retrofit Option
• Adopted recently in the US market

www.wabco-optiflow.com Youtube Link

flaps

http://www.wabco-optiflow.com/
https://www.youtube.com/watch?v=nQfHtyMUOUo
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Our solution
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SmartFlap position adapts based on angle (β) of 
• Cross-wind direction 
• Vehicle manoeuvre

β

Patent PCT/GB2016/053364
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Reinforcement Learning of Aerodynamics

20/05/202417

Digital twin

Reward: Drag

Active Flaps

Pressure Sensors
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Proof of concept
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NOW (TRL 3)

II: Scale 1:10
(wind tunnel 5ft x 4ft)

III: Scale 1:2
(wind tunnel 10ft x 5ft)

IV: Scale 1:1
(real environment)

Wind tunnel experiment

I: Digital twin
(Laminar 2D)
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2022 (offshore) 63 GW installed (over 30 years) (UK 15 GW)
Net Zero 2050 (offshore): 2,000 GW (200,000 turbines) (UK target 125 GW)

We need 30 times more GW in 28 years (installation rate of 70–80 GW annually, 5,000 new turbines installed each year, 
500,000 km2 of ocean by 2050)

Where do we put all these extra offshore wind farms? maximise energy output / social benefits, minimum impact 
possible on the environment

3 options: new design, go big, optimise power output

Wind farms: some numbers



Imperial College London



Imperial College London



Imperial College London



Imperial College London

London Array: 175 wind turbines, 3.6 MW each, total 630 MW, can provide 

electricity for 500,000 homes [in theory]

Capacity factor (actual output divided by the theoretical capacity): ~45%

AI-based control can increase the capacity factor by ~20% at no cost

Increased capacity of 50 MW by AI-based solution→ 40,000 more homes

Optimisation Wind Farms
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ICT: some numbers
What do you need to do AI? Information and Communication technologies (ICT)

By the end of the decade, ICT could consume up to 20% of the world’s electricity (exponential growth)
E-waste is reported to be over 50 million metric tonnes, with less than 20% collected and recycled.

ICT create pollution in different ways. Storing and sending data, like streaming videos, cloud services, 
training AI models, use a lot of energy and contributes to pollution.

UK Research and Innovation (UKRI) wants to deliver a carbon neutral digital research infrastructure 
(DRI) by 2040 or earlier.
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co-design hardware-software

SW and HW are traditionally designed independently as SW programmers 
seldom need to think about which HW to run on, and HW is typically designed 

to support a wide range of SW.
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