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Foreword
 
It is a privilege to introduce this year’s Accelerate Journal and, as someone relatively 
new to Truro and Penwith College, to see in one place just how much our students 
have accomplished over the past year.

The range of experiences represented in these pages is remarkable. Accelerate 
students have taken part in national engineering competitions, conducted and 
presented original research, worked with universities and industry, and seen code 
they developed run aboard the International Space Station. They have travelled 
from Cornwall to some of the country’s leading universities and research facilities, 
as well as to CERN in Geneva. 

These are impressive achievements, but what stands out to me is the level of 
responsibility the students themselves have taken. They have designed, built, 
programmed, researched, presented and, importantly, solved problems when 
things have not gone according to plan. The results are evident throughout this 
journal, but so too are the skills and confidence developed in getting there.

I believe strongly that our students should be at the centre of everything we do 
at Truro and Penwith College. Part of that means ensuring that they have access 
to experiences which broaden their horizons and allow them to see where their 
interests and abilities might take them.

Accelerate provides exactly that kind of opportunity. It connects students in 
Cornwall with universities, researchers, employers and organisations working at the 
forefront of their fields, while giving them the chance to undertake ambitious work 
of their own.

None of this happens without considerable commitment. I would like to 
congratulate the students featured in these pages and thank the staff who have 
supported them, together with the many organisations, speakers, partners and 
sponsors who have given their time and expertise throughout the year.

This journal is an impressive record of what they have achieved. I hope you enjoy 
reading it as much as I have. 
 
Carl Riding
Principal & Chief Executive
Truro and Penwith College
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PROJECT: 
CANSAT

Two Accelerate teams took on the CANSAT challenge 
this year, designing, building and programming miniature 
satellites capable of carrying out their own scientific missions. 
CanWeFixIt designed a CanSat to investigate atmospheric conditions 
at different altitudes, capturing images of cloud cover while measuring 
humidity and light intensity. COYAC developed a different mission, 
measuring ultraviolet and infrared radiation alongside humidity to 
investigate the effect of water as a greenhouse gas.

“Most Professional Team”

But getting a satellite ready for launch involved far more than choosing what to 
measure. Both teams designed their CanSat in 3D, selected and soldered their 
electronic components, programmed the satellite and its ground station, and 
even designed and manufactured their own printed circuit boards. As with any 
real engineering project, things didn’t always go to plan; including some frantic 
last-minute soldering and PCB track repairs to get the systems flight-ready. 
 
Regional Finals
Both teams travelled to Upottery Airfield for the regional competition. 
Unfortunately, strong winds prevented CanWeFixIt from launching their satellite, 
but their engineering work was recognised with an Engineering Excellence 
Award, alongside an Industrial Cadets Silver Award.
COYAC progressed through the regional competition to become one of just six 
teams nationally invited to the UK final - and one of only two state-sector teams 
to make the final six.

GOLD Industrial 
Cadets Award   
 
6 National finalists

MOST PROFESSIONAL 
TEAM

UK National Final COYAC AT THE NATIONAL FINAL (Yilin, Charlie, Cayden and Ollie)
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The UK Final
The national final took COYAC to the UK STEM Learning Centre 
in York for several days immersed in space engineering: meeting 
teams from across the country, hearing from people working in 
the space industry and, finally, putting their satellite to the test.

The CanSat launched successfully, the parachute deployed and the 
complete system operated in flight, allowing the team to carry out 
the mission they had spent months designing and building.

Although they didn’t take the overall title, COYAC returned to Cornwall with the trophy for Most 
Professional Team, an Engineering Excellence Award and Industrial Cadets Gold Awards - an exceptional 
result in one of the programme’s toughest national competitions

ENGINEERING EXCELLENCE AWARDS FOR BOTH TEAMS

COYAC AT THE NATIONAL FINAL (Yilin, Charlie, Cayden and Ollie) Regional Launch COYAC and CANWEFIXIT (Yilin, Ollie, Jacob, Lola, Phoebe, Bridget, Charlie, Cayden, Afton)

200mph rocket during ascent captured by Ollie with no tripod.



PROJECT: 
UKROC
3...2....1.... Liftoff!!

Two Accelerate teams - “ROCSTARS” and “THRUSTMASTERS” - 
took on the UK Youth Rocketry Challenge, designing and building 
rockets from scratch to meet an exacting set of competition 
requirements.

Engineering for flight
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The challenge was deceptively simple: launch a rocket carrying a raw hen’s egg to a target altitude of 750 ft, keep it 
airborne for 36–39 seconds, and return the egg safely to Earth.

Doing that while keeping the complete rocket below 650 g, within strict dimensional requirements and using no more 
than 80 Ns of total motor impulse required months of design, testing and calculation.

Both teams designed virtually every aspect of their rockets themselves: from the fins, nosecones and structural 
components to the parachutes, egg-protection systems and overall flight plans. CAD, 3D printing, resin work, painting 
and decals were all completed by the students.

The two teams approached the challenge very differently.

One found themselves with more powerful motors than their design ideally 
required, forcing them to find ingenious ways of increasing aerodynamic 
drag without unnecessarily increasing mass. The other developed an 
impressive screw-fit nosecone and integrated egg chamber.

Both teams also designed and manufactured their own parachutes, rather 
than relying on commercially available recovery systems; attracting plenty 
of attention at the competition.

With no opportunity for a test launch before the regional event, their first 
competition flights doubled as their first real-world tests. 

The second flights demonstrated exactly why real-
world engineering doesn’t always follow the simulation. 
 

“ROCstars”: Lola, Liv, Sree, Matt & Tate “Thrustmasters”: Dylan, Caspar, Lewis, Elias, Bill & Jakob

Successful parachute deployment for “RocStars”

Successful parachute deployment for “Thrustmasters”
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ROCSTARS appeared to be heading for an excellent flight when the motor’s parachute ejection charge failed to fire. 
With no recovery system deployed, the rocket returned to Earth at terminal velocity.

The rocket didn’t fare particularly well. The egg fared considerably worse.

Crucially, the failure was traced to the motor’s ejection system rather than the team’s rocket design - a frustrating end 
to what had otherwise looked like an extremely promising flight.

THRUSTMASTERS had almost the opposite problem. Their rocket reached what appeared to be an excellent altitude 
and successfully deployed its parachute, only to encounter an updraft. Instead of descending on schedule, the rocket 
seemed to hang in the air, eventually putting them around 10 seconds beyond the target flight time.

THE CHALLENGE:THE CHALLENGE:

750 ft750 ft
Target altitudeTarget altitude

36–39 sec36–39 sec
Target flight timeTarget flight time

650 g650 g
Maximum lift-off massMaximum lift-off mass

80 Ns80 Ns
Maximum total impulseMaximum total impulse

1 raw egg1 raw egg
Must return uncrackedMust return uncracked

Matt with the “RocStars” rocket after flight 1

Successful parachute deployment for “RocStars”

Successful parachute deployment for “Thrustmasters”

Liv with the same rocket after flight 2, and a 750ft freefall



PROJECT: ASTROPi
High-Res Images from Low Earth Orbit
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Six Accelerate students (Dory, Phoebe, Yilin, Charlie, Jacob and Ollie) took part in the Astro Pi challenge, Six Accelerate students (Dory, Phoebe, Yilin, Charlie, Jacob and Ollie) took part in the Astro Pi challenge, 
writing code that would run aboard the International Space Station.writing code that would run aboard the International Space Station.

Their primary mission was to use the Astro Pi’s instruments to calculate the speed of the ISS. Their primary mission was to use the Astro Pi’s instruments to calculate the speed of the ISS. 
But the team decided to go further: programming the onboard camera to photograph the Earth while But the team decided to go further: programming the onboard camera to photograph the Earth while 
automatically recording the nearest city to each image.automatically recording the nearest city to each image.

Their code was successfully run aboard the ISS twice, returning speed measurements, location data and an Their code was successfully run aboard the ISS twice, returning speed measurements, location data and an 
incredible collection of photographs from orbit.incredible collection of photographs from orbit.

By combining this information, the students were able to plot the course of the ISS during their experiment - By combining this information, the students were able to plot the course of the ISS during their experiment - 
while capturing spectacular images of Australia, the Strait of Hormuz and the journey between them.while capturing spectacular images of Australia, the Strait of Hormuz and the journey between them.

Lake Yama Yama - Australia (4th May 2026)
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PROJECT: 
F1 STEM RACER

Team Venturi took on the F1 STEM Racing challenge for 
the first time this year, designing and manufacturing their 
own CO₂-powered model racing car.

Working within strict competition regulations, the team 
used CAD and computational fluid dynamics (CFD) to 
develop their car from a block of competition-supplied 
material, refining the aerodynamics and airflow before 
manufacture.

Engineering at Race Pace

But performance on the track was only part of the 
challenge. Venturi also created engineering and 
enterprise portfolios, developed their own team 
identity and branding, secured sponsorship and 
built a professional pit display. At the competition, 
they had to defend their engineering decisions in 
front of judges before putting the finished car onto 
the track.

Although Venturi didn’t progress to the national 
finals in our first year of the competition, their pit 
display scored particularly highly and the team 
produced a strong first entry to build upon in future 
years.

DESIGN. BUILD. BRAND. RACE.
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DESIGN. BUILD. BRAND. RACE.

Team Venturi: Jakob, Cayden, Caspar, Rory, George
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PROJECT: 
UK Junior Water Prize

Two Accelerate research projects were shortlisted for the 
UK Junior Water Prize 2026, earning three students an 
invitation to the national judging day in Birmingham.

There, they presented and defended their research to a 
panel of water-industry experts.

Optimising Wetlands
Charlie investigated whether constructed wetlands 
could help remove nitrate pollution from agricultural 
runoff. He built a model system using different masses 
of hornwort and used a colorimeter to track nitrate 
concentrations over seven days.

His results suggested that moderate amounts of plant 
matter were more effective than simply increasing plant 
density, highlighting the potential, and complexity, 
of using constructed wetlands to reduce agricultural 
pollution.

Independent Research on a National Stage

Open-source colorimeter used in Charlie’s research

Pioreactor used by Sithula & Evan

Purification by Plants
Sithula and Evan investigated the water-purification 
potential of extracts from five different plant species, 
including oak, chestnut, willow, neem and arjuna.

Using a Pioreactor, they measured the effects of the 
extracts on chlorella growth and water turbidity. Grey 
willow and arjuna produced particularly striking 
results, reducing turbidity by 92.9% and 90.6% 
respectively at their optimal concentrations. 

Both projects were conceived, designed and carried 
out by the students themselves, who assembled 
their experimental equipment and learned to use 
unfamiliar scientific instrumentation as their research 
developed.
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BOTH PROJECTS  
NATIONALLY SHORTLISTED

Excerpt from Sithula & Evan’s UK Junior Water Prize Report:

Excerpt from Charlie’s UK Junior Water Prize Report:
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EPQ
Go beyond the curriculum

Alongside their projects and A Level studies, Accelerate students have had the opportunity to pursue questions of 
their own through the Extended Project Qualification (EPQ). 
 
This year’s research spans space exploration, medical imaging, behavioural genetics, teenage health, media 
representation and the fundamental nature of our universe. Each project challenged students to investigate 
complex ideas independently, evaluate evidence and develop a sustained argument of their own.  
 
Scan the QR codes to explore a selection of this years EPQ research.

 
What are the main challenges of colonising Mars 
- Olivia Retallick

What are the potential effects of the current advances in clinical imaging technology 
- Ruby Norfolk

To what extend should behavioural genetics influence judgements of criminal responsibility 
- Sithula Wickramathunga 

To what extend does sleep deprivation affect physical and mental health in teenagers? 
- Megan Laval

How could self-injury representation in the media be improved, and why does it need to be?
- Lowena Wills-Heath

To what extent do we live in a deterministic universe? 
- Herbie Greenslade
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IRIS RESEARCH PROJECTS: 

Throughout the year, Accelerate students have undertaken their own independent research projects 
through IRIS (Institute for Research in Schools) developing original research questions and 
experiencing what it means to carry out research beyond the curriculum.

Six Accelerate students attended the IRIS Conference, joining young researchers from across the 
country to exhibit their work, discover other projects and meet people working across science and 
research.

Accelerate student Sithula Wickramathunga was also invited to take to the stage and present his 
research on DNA origami, exploring the stability of DNA nanostructures and their potential use 
in targeted drug delivery. His project involved designing DNA structures and using computational 
simulations to investigate how they might behave under different physical and chemical conditions. 

Following the conference, Sithula was awarded Highly Commended in the IRIS Young Researcher of 
the Year Award 2026 for his DNA Origami project. (One of only two Highly Commended researchers 
from 267 completed DNA Origami projects nationally). 

You can explore their research on the next few pages.

Accelerate Research is “Highly Commended”

The next generation of researchers: Charlie, Ollie, Alex, Phoebe, Rudy, Sithula
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Is there naturally occurring 
hydrogen gas in Cornwall?

Truro College Erin Bryant, Miles Townsend, Maisie Tutt, Henry Cooper, Caisie Mullen, Freya Smith, Tom Jago, Andrew 
Root, Bill Armstrong, Edward Halton, Alyssa Pellow, Sophie Priddle, Maisy Blomfield and Adam Ashwin. 

Summary
 
In the second year of our ongoing research, we aim to find if there is naturally occurring 
hydrogen (H2) being produced in the granite and serpentine in Cornwall through the 
processes of radiolysis, redox reaction of biotite and serpentinisation respectively. So far, 
we have collected 22 gas samples at sites of interest around Cornwall, we have had them 
analysed at the Royal Holloway University of London’s (RHUL) climate science laboratory 
and Bristol University’s atmospheric chemistry research group. From our analysis we have 
evidence that the St Austell and Carnmenellis granites may be releasing natural H2 at 
depth, as seen by our anomaly at Eden and United Downs Geothermal power plants 
which are about 50 times larger than any other reading. We are planning to revisit all sites 
and expand our research area in the future. 

Results
As shown in Figure 5, on average across all our sites we are finding approximately 550ppb, 
however when we sampled from just above the filter flush water at Eden and United Downs 
geothermal power plants, we found over 26,000ppb at both. Filter water was sampled (this 
comes directly from depth in the borehole) to capture any H2  exsolving from it. Eden is over the 
St Austell granite, and United Downs is over the Carnmenellis granite.
At both sites, the levels of CO and CO2 were similar levels to other sites across the county. 
Methane at both, however, is much higher, in fact more than twice the levels of elsewhere. 
Eden geothermal has now been sampled a total of 4 times, background here is the same as the 
county average. Further samples have been taken at increasing time from the start of the filter 
flush, and this shows the H2 decreasing over time, as we would expect the gas is exsolving from 
the water very quickly as soon as the pressure is released during the flush. 

Analysis and conclusions
Our Eden and United Downs geothermal results show that H2 could be being produced by 
radiolysis and / or redox reactions in the granite, due to the elevated amount of radioactive 
material found in the granite in the past (shown by historical records) and the fact that it is 
very biotite rich. This is a very exciting development and is something we are going to pursue. 
Both sites are boreholes for small / medium scale geothermal powerplants that help to run the 
biomes at The Eden Project and supply energy to the national grid at United Downs. 
The depth of both boreholes is approximately 5km and they descend to intersect fracture 
zones. This allows saline water to percolate through the granite, react with minerals, such as 
biotite to produce magnetite and H2 . 
The geothermal water must be filtered before it goes to the heat exchangers to avoid 
clogging. We tested the black powder in the filters with a magnet to prove it was magnetite, 
indicating that this H2 could be produced by a redox reaction such as the one below.

27Mg₂SiO₄ + 9Fe₂SiO₄ + 40H₂O + CO₂ = 18Mg₃Si₂O₅(OH)₄ + 6Fe₃O₄ + CH₄ + 2H₂

These huge anomalies could be due to a pollution source but because of low levels of CO, 
and CO2 this is unlikely. 
The CH4 concentrations were elevated at both locations; we believe due to the reactions with 
the biotite, see the reaction above. It could also indicate extremophiles at depth, which could 
be using the H2 as an energy source and producing CH4 as a waste product. Therefore, 
reinforcing the idea this this anomaly is naturally occurring H2 .
The areas where the H2 is low could of course mean that the rocks producing H2 are capped 
in some way trapping the hydrogen underground. This could result in economic quantities of 
the gas. 

The future: we aim to take more samples at all sites and expand our area to include more 
sites. We would like to pursue a campaign of more underground samples from boreholes and 
mines etc. We hope that this will identify any trends in hydrogen levels and ultimately prove 
that Cornwall could be part of the natural hydrogen revolution.

Method
We chose our sites based on lithology (presence of granite and serpentine), and a lack of 
pollution sources (town / road proximity and wind direction). A control site – a westerly-
facing cliff with onshore, prevailing wind – was chosen to record background levels of 
hydrogen. So far, we have sampled each site up to 4 times. We collected air samples at 
each site using a gas pump and canister, ensuring we were not sampling over soil as H2 
is created by soil microbes. 
We used an environment meter to record air pressure, temperature, wind speed and 
direction, location coordinates, and any notable features. These were recorded as this is 
brand new science an no one really knows what might be affecting the amount of H2 
emitted from the ground. For example, high air pressure may stop H2  from coming to the 
surface.
Samples were sent for laboratory analysis, testing for H2, carbon monoxide (CO), carbon 
dioxide (CO2), and methane (CH4). The carbon-based gases were recorded as hydrogen 
can be created during combustion of fossil fuels along with these carbon-based gases. If 
the carbon-based gases are low and the hydrogen is high, we can be more confident that 
the H2  is not from a pollution source

Figure 3: The pump and gas canister used for 
taking samples.

Figure 3: Sampling in at South Crofty mine.

Figure 2: 
a] Diagram to show how hydrogen is produced by serpentinisation.
b] Diagram to show how hydrogen is produced by radiolysis.
c] Diagram to show how hydrogen is produced by the reaction of biotite with hot 
water.
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Introduction 
The need to go green to protect our environment is evident. H2  gas will be part of the 
solution but producing it requires a huge amount of energy. It does occur naturally in rocks 
and if we can find it in large enough quantities, it could be part of the sustainable solution. 
Cornwall may be the answer as it’s granite and serpentine may be producing H2. 80% of 
the world’s natural hydrogen is produced by serpentinisation, and a lot of the rest by 
radiolysis and hydrolysis of biotite in granite. In this study we aimed to identify whether 
naturally occurring hydrogen exists in Cornwall by collecting samples around the county 
and having them analysed. Following on from last years pilot study we have conducted 
more sampling around Cornwall.

Figure 1: A geological map of Cornwall illustrating the 
locations of our chosen sampling sites and the target rocks.

Biotite 

+

Hot saline water

Hydrogen gas 

Magnetite 

+

Hydrogen

c

Figure 5

27Mg2SiO4 + 9Fe2SiO4 + 40H2O + CO2
=
18Mg3Si2O5(OH)4 + 6Fe3O4 + CH4 + 2H2
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Trips & Visits 2026
Accelerate students have travelled from 
Exeter to Geneva this year, visiting 
universities, research facilities and 
some of the world’s leading scientific 
institutions.

At the University of Exeter, students 
built their own STEM taster day from 
three subjects, experiencing university-
level lectures in areas including 
physics, mathematics, engineering and 
computing.

A visit to Rutherford Appleton 
Laboratory took students behind the 
scenes of major scientific research, from 
its data centre to detector technology 
used at CERN and the Super-
Kamiokande neutrino observatory in 
Japan.

The visit supported an IRIS research project investigating the detection of the Higgs boson.

Further afield, our Geneva residential took students to CERN, where they visited the data and control centres and 
explored superconductivity through a hands-on laboratory workshop. The trip also included visits to the United 
Nations and Patek Philippe Watch Museum.

Closer to home, students travelled to Pembroke College, Cambridge for a residential during the University Open Day, 
followed by a visit to Oxford on the journey home.

Accelerate competition teams also travelled to Upottery Airfield for the regional CanSat launch and to the STEM 
Learning Centre in York for the CanSat UK final, where students also heard about new technologies being developed 
to safely deorbit satellites.

GO FURTHER
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Maths & Computing Competitions
UKMT Senior Maths Challenge: 10 Gold, 31 Silver, 26 Bronze 
UKMT Maths Olympiad for Girls: 2 Merits
UKMT Maths Challenge for Girls: 3 Distinctions, 13 Merits 
UKMT Kangaroo Challenge: 3 Bronze 
UKMT Maths Olympiad: 1 Merit 
 Bebras Programming Challenge:  5 Gold, 4 Distinction, 9 Merit
 
Raspberry Pi Programming Challenge: 6 Distinctions: 
 
Melika Jalili-Mehrabani came joint 86th out of 4293 students 
nationally in the hardest category

Lola Hill came joint 1st out of 10820 students nationally in her 
category.

Project Altitude: Royal Aeronautical Society & Ross Priday (Red Arrows)

Dr Vincent Smith - CERN & Particle Physics
Dr Daniel Moore - Marine Biology & Arctic Expeditions
Tom Knowles - Nuclear Engineering & Decommissioning
Mike Waters - Nuclear Environmental Management
Dr David Hassell - Chemical Engineering
Dr Isabel Hamshaw - Molecules to Medicines
Garry Packer - Chaos & Mathematical Modelling
Amy Payne - Sustainability & Environmental Science
Mark Loveday - Space Industry & Mission Control
Mike Grocott - IRIS & Independent Research
Jake Chatfield - University & Sixth Form
Luca Parmitano - European Space Agency Astronaut 
Ross Priday - Red Arrows & Aeronautical Engineering

Guest Speakers 2025-2026

Talks & Experiences
MEET THE PEOPLE DOING EXTRAORDINARY 
THINGS

Accelerate brings students face-to-face with people working at the forefront of science, engineering, research and 
industry - giving them the chance to discover where their subjects can take them and to ask questions of people who 
have actually been there.

This year, students heard from Dr Vincent Smith, a CERN physicist who shared stories from a career in 
particle physics - including working alongside thousands of scientists on the discovery of the Higgs boson. 
 
Other sessions ranged from mathematical chaos and traffic modelling to chemical engineering, nuclear 
decommissioning, environmental science, medicines, sustainability, marine biology and Arctic expeditions.  

Students also heard first-hand about careers in the growing space industry, while Project Altitude, delivered with the 
Royal Aeronautical Society, brought aerospace to life through engineering challenges, a flight simulator and an incredibly 
popular session with former Red Arrows engineer Ross Priday.

Beyond the visiting programme, our Astro Pi students also earned the opportunity to join a live Q&A with an ESA 
astronaut as part of their successful mission.

Our students averaged 82.3% compared to the national 
average of 74.2% in the Bebras programming challenge.



The Future of Accelerate 
We’re just getting started...

Last year, we wrote about our ambition to make Accelerate bigger: more projects, more research, more 
opportunities and more ways for students to take their interests beyond the classroom.

This year, much of that ambition became reality.

Accelerate students designed satellites and launched rockets. They engineered racing cars, investigated 
water pollution, modelled DNA nanostructures and searched for evidence of the Higgs boson. Their 
code ran aboard the International Space Station. They visited CERN, Oxford, Cambridge and national 
research facilities, worked alongside scientists and engineers, and presented their own research on a 
national stage.

Along the way came national finals, engineering awards, Industrial Cadets awards and recognition for 
outstanding student research. While it’s fantastic to see the trophies and certificates - and Accelerate 
students have collected plenty of them - what matters even more is seeing our students given the 
freedom to try something difficult, discover what they’re capable of, meet people doing extraordinary 
things and begin to see themselves as the scientists, engineers, researchers and innovators of the future.

Accelerate will keep growing, with new projects, new partnerships and new opportunities for Cornish 
students to go further.

“The aim has always been simple: find curious students, give them opportunities, and see what they can 
do.” - Alex Wyld, Accelerate Programme Coordinator

So, what will you do next? 

University of Oxford - Engineering · Biology
University of Warwick - Economics · Mathematics · Discrete Mathematics
University of Southampton - Geology · Electronic Engineering · Mechanical Engineering / Sustainable Energy Systems
University of Bristol - Physics · Geography with Study Abroad
Durham University - Geology
University of Bath - Pharmacy
University of Exeter - Robotics & Artificial Intelligence
Cardiff University - Chemistry
Swansea University - Computer Science & Cyber Security
University of Brighton - Aerospace Engineering
University of Plymouth - Biomedical Science
University of Sussex - Mathematics with Foundation Year
Bath Spa University - Psychology, Education & SEN

2026 Accelerate Destinations

27

Maths & Computing Competitions



Thank you to our partners and sponsors for Thank you to our partners and sponsors for 
helping us create extraordinary opportunities helping us create extraordinary opportunities 

for students across Cornwall.for students across Cornwall.

To enquire about sponsoring future Accelerate student-led research or projects please email: 
alexwyld@truro-penwith.ac.uk


