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Chosen as UK's post-war Jet Propulsion Lab (ex-RAF Cranfield) as being central to Ox/Camb/London research community

Europe’s only university with its own commercially operational airport (and unique globally for having own aircraft, airline, and
D-ATC)

Postgraduate only, research agenda driven stronqgly by industry partners



Hydrogen and sustainable fuels
research at Cranfield

From 2024: £69 million Cranfield Hydrogen Integration Incubator (CH2i), delivering:
» Hydrogen labs for research in energy production and end-uses * Configurable test area for LH2
* Large-scale test cells for hydrogen in civil aviation * Upgrades to Cranfield Airport for larger and hydrogen-fuelled aircraft

Rescarch activities Bulk Hydrogen Production by Sorbent
» Amemonia for an H2 storage medium Enhanced Steam Reforming (HyPER)
* Carbon capture storage.
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Jon Horsley, Hydrogen and Strategec Projects Manager
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Our research group members Our research areas
“"'“’“,..3' 2<% 1. Renewable Energy
“ m _ 2. Green Hydrogen
Dr Jerry Luo https://orcid.org/0000-0003-0766- 3. Thermal management systems
6174
Prof Patrick Luk https://orcid.org/0000-0002- 4. Advanced power electronics
0459-7081

5. Energy harvestin
Dr Fergus Crawley, Dr Qing Qin, Khalifa lbrahim, dy narvesting

Abdullah Alrwili, Ahmed Aldubayyan, Venkat
Lakshminarayanan


https://orcid.org/0000-0003-0766-6174
https://orcid.org/0000-0003-0766-6174
https://orcid.org/0000-0003-0766-6174
https://orcid.org/0000-0003-0766-6174
https://orcid.org/0000-0003-0766-6174
https://orcid.org/0000-0003-0766-6174
https://orcid.org/0000-0003-0766-6174
https://orcid.org/0000-0002-0459-7081
https://orcid.org/0000-0002-0459-7081
https://orcid.org/0000-0002-0459-7081
https://orcid.org/0000-0002-0459-7081
https://orcid.org/0000-0002-0459-7081
https://orcid.org/0000-0002-0459-7081
https://orcid.org/0000-0002-0459-7081

Green Hydrogen |
Research




CMDC project (Clean Maritime Demonstration)

This project is to develop & run a zero-carbon, single-cylinder 50 kW Carnot engine operating on hydrogen produced
and stored at optimal efficiency and minimal carbon intensity for cold ironing a vessel in harbour. Optimised lifecycle
and ideal system architecture for hydrogen use in maritime.
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HySEM project — Green Hydrogen to decarbonise
Semiconductor Industry

This project is to develop a modularised renewable-to-hydrogen system to produce high purity green hydrogen for use
in semiconductor manufacturing process (e.g., plasma cleaning, etching, doping etc.). A typical medium-size
seminconductor manufacturer consumes 400 to 500 kg of high purity hydrogen per day.
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Pilot 48kW PV to H2 plant for research
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Our pilot solar-to-electrolysis research facility

One controller
container with
batteries and
controller inside

Two electrolyser

containers (20kW

, , A e PEM, 20kW alkaline)
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Current facilities
48kW PVs
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Birdview of the site




Concentrated PV
(CPV) Research




HH-Gen project: High performance green

Cranfield
Energy and =
- hydrogen generation from solar energy
The mirrors on These multi-
Sun shines on the the solar junction solar cells
solar concentrator concentrator produce two
focuses the light outputs:
onto the solar |
Overa" cells in the centre electric & :
The heat can be
concept thermalenergy |

used to power a
water distillation
system

The electric output powers the PEM
electrolyser which splits the
ionised water into hydrogen & oxygen

| l

Hydrogen captured Oxygen captured

Pe-ionised




HH-Gen project: High performance green hydrogen
generation from solar energy

Demonstrator being built at Cranfil |
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Our other
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Recent research highlights — Al driven power-electronics
design
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3.1 LLM-Al power electronic design automation framework

 Traditional PE design is time-intensive, resource-heavy, and prone to human error

* Previous Al improves efficiency but remains limited, LLMs enable faster, smarter and simplifying design
; * Up to 50 to 70% time reduction in design complexity and higher accuracy

@ Cranfield University 2025



Recent research highlights — Low-cost hybrid solar cooker for
off-grid communities in northern Nigeria

///

P Hybrid Solar Cooker
v'SDG Impact:

Addresses SDG 7 (Clean Energy)
and SDG 13 (Climate Action).

v Innovative Integration
Demonstrates the practicality
of clean energy utilisation for

cooking and electricity
generation.

YInsights:
Demonstrates the
practicality application of
Fresnel lens and TEG

synergy.

Scramble

Noodles /

Thermoelectric
N WIEG Generator (TEG) S/

4.1 Solar hybrid cooker

» Hybrid solar cooker with Fresnel lens + TEG
» Cooks food & generates electricity
» Reached 280°C cooking temperature
» 44% combined efficiency, better than conventional cookers
* Modular, ideal for off-grid use
» Sustainable cooking solution remote areas

4

4.4 Sausage grilled

4.5 fried yam & boiled egg cooked @ Cranfield University 2025
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Recent research highlights — Metamaterial greenhouse glazing -

available solar power

metamaterial design

thin film
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Fig 8.3 Spectral transmittance of solar irradiance of
metamaterial design

Fig 8.2 Conceptual rendering of the proposed
metamaterial design (not to scale)

Fig 8.4 Sequence of contours of electric field showing
the pulse interacting with the NP and the thin film. (The
intensity of the field is normalised in each frame)

The metamaterial design proposed was
shown to improve capture of additional
solar energy normally wasted by low-e
glass using NPs that can be fabricated on
a larger scale has been shown.

The total effectiveness of the design was
11% improvement over the existing
design based on the calculation
procedures given by the I1SO:9050
standard.

Utilised FDTD EM wave propagation
simulation to estimate the metamaterial
performance.

@ Cranfield University 2025



Recent research highlights — Energy harvesting for defens

* Integrating energy harvesting systems into to

projectiles

* Optimise electrical energy production of piezo

electronics using novel springs

» Design energy harvester and electronics into small

forms

» Simulate electrical and mechanical integrations

Disc Spring Stress distribution Crinkle Washer Stress distribution

Fergus Crawley Cranfield University 2023

6.1 Simulation
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6.3 Experiment

@ Cranfield University 2025



Recent research highlights — Thermo-electric generator
research

* Novel Thermal energy recovery system
using thermoelectric generators.

« Heat tube integrated copper plates that
allow high density generation and thermal
transfer.

» The system was designed for large scale
thermal waste, such as gas generators and
industrial processes that have high
temperature thermal loss.

7.1 Fabricated energy recovery system

@ Cranfield University 2025



Recent research highlights — Novel
thermal management technique for
battery cooling
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» The flow in pipe changes all the time for

* The flow in the pipe reaches steady state scanning cooling

f ti l
or continuous cooling « Scanning flow reduced the boundary layer

» Thick low velocity flow layers at constant thickness

position « The flow state in pipe is constantly

» Local hot spot generated at low-speed flow changing

locations
* No local heat spot generates



Other applications of the thermal
management innovation

Hydrogen electrolyser EV.uItra-fast charger
and fuel cell and DC bus



Examples of Our Clients, Collaborations, and Sponsors
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