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With rising petrol prices and concerns about car pollution, school  
pupils across the UK are learning about optimising power consumption 
while having a great time racing in their home-made electric cars.  
Siân Harris  visited Chipping Sodbury School in South Gloucestershire  
to find out what the young people get out of the Greenpower competition. 

Fig 1: Block diagram of latch-based circuit

car challenge builds 
future engineers

WHA T MAKES  students of  
Chi ppi ng Sodbu r y School  i n 
South Gloucester shi re  go back 
to thei r  school  on an i cy Tuesday 
eveni ng i n Febr uar y – and ever y 
other Tuesday evening in ter m-
t i me? The answer  i s: they are 
designing and building race cars  
tha t they will race on some of  
the coun tr y ’s most  well -known 
race trac ks. 

There  i s plenty to do too: the 
race season star ts at the end of  
Apr i l  and new car s are  needed 
most years because their dri vers 
gr ow too tall for the pr evious  
year’s model.

Chipping Sodbury School is  
one of  over 200 schools , clubs  
and compani es i n the UK that 
take par t  i n the Greenpower 
competition. In this competi -

tion, school pupils build electric-
powered car s and compete w i th 
them i n endur ance r aces to see 
whi ch car  can t r avel  the fur thest 
i n the t i me given. Greenpower 
speci fi es the power  of  the motor 
and pro vi des the bat ter i es that 
must be used, so the success of  
each team’s car  comes down to 
i ts desi gn and constr uct i on and 
the skills of  its young dri vers.

Chipping Sodbury School  
star ted i ts i nvolvement  w i th 
Greenpower  si x year s ago when 
D&T teacher  Brendan 
M cM or ro w joi ned the staff . The 
school  has speci al i st  technology 
school  status and was keen to 
develop better links with its  
local community . 

Gr eenpower, wher e pupils  
work  together  w i th older  fami ly 
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members , teachers and local  
companies seemed to fit the bill.  
“ We thought  th i s was a great 
way to get  parents i nvolved,” 
explains M cM or r ow.

SPONSORSHIP AND 
FUNDING
The school ’s i nvolvement  i n the 
compet i t i on began w i th two 
teams and donat i ons to buy two 
k i ts. The school  all ows the club 
free use of  i ts D&T faci l i t i es on a 
Tuesday eveni ng, and pays for 
M cM or ro w’s t i me. A ll  other 
costs are  met  thro ugh 
sponsorship and other funding  
tha t the teams attract.  

“W e have been fair ly for tu -
nate. We pr obably get £4,000-
5,000 per year, whic h sounds   
a lot until you think tha t it’s  
£400-500 for  a set  of  wheels, and 
that  near  the top you are 
competing with some schools  
that  have bi g budgets,” 
comments M cM or r ow.

Now the school  has four 
Greenpower  teams w i th si x to 
ei ght  pupi l s i n each. The club 
member s r ange i n age fro m  
Year  7 to Year  13 and the club 
at t r acts both gi r l s and boys. The 
onl y condition is tha t each pupil  
brings a par ent with them too. 

There  i s a wai t i ng l i st  to joi n 
the club and Chi ppi ng Sodbu r y 
School  now adv i ses other 
schools i n the area about  how to 

get their Gr eenpower clubs  
going.  

What ’s more, two of  the 
Chipping Sodbury teams  
fi n i shed i n the top five i n last 
year ’s For mula 24 fi nal , the 
competition for 11-16-year-olds. 
A fter  re gi onal  heats, the fi nal  – a 
four -hour  endur ance r ace held at 
the Goodwood motor racing  

ci rc ui t  near  Chi chester, i ncluded 
the top 75 teams fr om schools  
ar ound the UK.

Chi ppi ng Sodbu r y’s Rotar y 
Racer  team came second (after 
Zebedee, a car  made by 
Sandbac h High School, a gir ls’  
school  i n Cheshi re  that  has also 
had a successful  Greenpower 
club for several years).  

The Rotar y Racer  car 
managed to cover  near ly  
113 mi les i n the four -hour  r ace 
and avera ged 28.25mph, 
inc luding fi ve pit stops. 

A ccord i ng to the team, the car 
was ver y eff i ci ent  i n i ts power 
use whic h is one of  the goals of  
the Gr eenpower competition.  
Runn i ng fro m the two 12V  car 
batteries supplied by the org an-
i ser s, i t  was calculated to have 
achie ved an equi valent of  
ar ound 1,760 miles per gallon of  
petro l  dur i ng the r ace. “ I t ’s the 
car of  the futur e,” jok es one of  
the team members .

Not far behind, in fifth place, 
was Chi ppi ng Sodbu r y’s RPodS 
car. The Pod M ovement team,  
whi ch bu i l t  th i s car, had fur ther 
success the same day when 
another  of  i ts car s, YPod?, came 
four th i n the fi nal  of  For mula 
24+, the champi onshi p for  
16-21-year-olds.

GETTING ON THE TRACK
The races ar e highlights for all  
the work  that  the pupi l s and 
their par ents put into the cars  
thro ughout  the year. They often 
i nvolve ver y ear ly  star ts or 
campi ng near by  and r aces take 
place i n a w i de r ange of  weather 
conditions . “ Ther e might be �� �

‘We get £4,000-5,000 per 
year, which sounds a lot until 
you think that it’s £400-500 
for a set of wheels, and that 

you are competing with 
schools that have big budgets’ 

Brenden McMorr ow , Chipp ing Sodbu ry School

At work with Team Fusion

The Rotary Racer team  
in the workshop
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of  software  to help w i th thei r 
desi gn, such as t r y i ng out 
di ff erent  i deas i n v i r tual  w i nd 
tunnel softwar e to see whic h is  
the most  aero dy nami c. They 
have also had the chance to test 
scale models of  thei r  desi gn 
i deas i n a real  w i nd tunn el  at  
the near by  Univer si ty  of  the 
West of  England.

Beyond the size and shape of  
the car, the electr onics design,  
whic h is all done by the team, is  
v i tal  for  gett i ng the best 
per for mance. The Rotar y Racer 
car has a fix ed gear but has 
elect ro ni c speed contro l , whi ch 
gives man y of  the power optimi -
sation featur es tha t gears 
pr ovide . It also inc ludes  
on-boar d telemetry . 

During races or in practices  
on the school ’s tenn i s cour ts or 
at  a local  ai r fi eld, data can be 
collected on the car, the battery’s  
per for mance and how the car 
was dri ven.

A ll this work into designing  
and bu i ldi ng car s i s not  just 
about doing well in races. A s 
M cM or r ow points out, it helps  
the pupils with both social   
skills and their school work.  
Pupi l s are  abl e to use what 
they’ve lear ned i n sci ence and 
D& T lessons – the Qualifica tions  
and Curr i culum Author i ty 
(QCA ) recomm ends Greenpower 
as a pro ject  for  D&T at  Key Stage 
4, and in some schools  
Greenpower  car s have even  
been submi tt ed as GCSE and  
A  Level course work.  

Ther e ar e other ar eas of  

�  fog or  l i ghtni ng and you can 
be thank ful  you’ve got  ro un d the 
cir cuit,” observ es Cheryl Watts , 
the mum of  Jacob who i s i n 
another of  Chipping Sodbury’s  
teams , Team Fusion.  

Cheryl has had plenty of  
exper i ence of  watch i ng r aces i n 
di ff erent  condi t i ons as her 
daughter, Kel ly, was one of  the 
fi r st  member s of  the 
Gr eenpower club at the school.  
Kell y has since left school and is  
now ful fi ll i ng par t  of  the 
Gr eenpower goal by stud ying  
engineering at colle ge.

So what  i s i t  l i ke bei ng i n the 
dri ving seat on the trac k? “It’s  
challenging but good fun,” says 
Ben, one of  the Year  9 boys that 
make up the Rotar y Racer  team 
with their dads. 

Team mate Dan adds that  the 
cars feel very fast to dri ve. 

DESIGN CHALLENGES
The Rotary Racer team is  
cur rent ly  work i ng on a new car 
tha t will be tear -dr op shaped. 

Plenty of  plann i ng and 
debate, as well as some ine vi -
tabl e fami ly  ar guments, go i nto 
each new design.  

Balancing the competition’s  
safety speci fi cat i ons w i th 
keeping the overall size down is  
a big challeng e and r equir es 
some creat ive solut i ons. For 
example, ear ly  Rotar y Racer 
cars inc luded a steering   
wheel  bu t  th i s has si nce been 
re placed w i th a lever  for 
steering to save space.

The teams use various pieces 

The Greenpower competition was 
set up in 1999 to promote  
engineering and technology 
through electric car design. 
Greenpower is a non-profit-making 
company supported by a number  
of sponsors and partnered with the 
Institution of Mechanical Engineers 
(IMechE).

When the competition first 
started there were just 22 cars, but 
by 2008 had grown to around 400 
teams. It has also expanded from 
being a competition for secondary 
school pupils to include primary 
schools, sixth form and college 
students, and businesses. Last 
year’s Greenpower Corporate 
Challenge included teams from 
Bentley Motors, Renishaw and the 
BBC’s ‘Blue Peter’. These teams 
were required to build and race 
cars to the same regulations as the 
schools and then compete against 
the top 15 school teams. The 
IMechE also has its own electric car 
challenge for students, known as 
Formula Student.

Most of the Chipping Sodbury 
School cars compete in Formula 
24, the competition for 11-16-year-
olds. This consists of four-hour  
endurance races, with the winning 
team being the one whose car 
travels the furthest. The races are 
held at famous circuits throughout 
the country, such as Dunsford, 
Castle Combe and Goodwood. 
Regional heats are held across the 
country and the first, second and 
third-placed teams, as well as 
those who meet a qualification  
distance, go through to the final.

Each team must have at least six 
drivers. Five must drive in the race 
for between 20 minutes and two  
hours each. Driver changes happen 
at the pit stops, where tyres are 
also checked and batteries are 
changed. Greenpower supplies 
each team with four 12V lead/acid  
batteries and a 24V electric motor . 
The cars start with two of their 
batteries and then exchange them 
but the batteries cannot be 
recharged during the race. Parents 
and teachers are not involved in 
the driving or pit stops.

Chipping Sodbury School also 
has a car in Formula 24+, the 
formula for 16-21-year-olds. The 
design specifications for these cars 
are more flexible than the Formula 
24 specifications and the endur-
ance races are 90 minutes long.

For some of the young people 
joining Chipping Sodbury School, 
the idea of building and racing cars 
is not a new one. Cara and Jacob, 
for example, participated in Green-
power’s junior competition when 
they were in primary school. Welle-
sley Primary School in nearby Yate 
is involved in Goblin racing, which 
is for primary school children in 
school Years 5 and 6.

The specifications for Goblin 
cars are simpler and tighter than 
those for the older races, based on 
reusable kits that Greenpower 
sells. Wellesley Primary School has 
two Goblin kits that were provided 
by Airbus. The children and their 
parents make these kits into cars 
each year and then race them in 
Greenpower races and against 
other local schools. 

GREENPOWER AND GOBLIN

competition choices

A lever is used to steer Rotary Racer

The on-board electronics are 
critical to a car’s success
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lear ning tha t benefit too, such as 
nu mer acy and IT sk i ll s. L i ter acy 
sk i ll s are  also developed when 
the pupils write letters to poten -
tial sponsors and other sour ces 
of  funding.

Designing and building   
r ace car s also gives pupi l s a 
chance to exper i ment  w i th 
di ff erent  mater i als and thei r 
proper ties , such as steel,  
bamboo, glass, plast i c and 
composite materials . The club’s  
use of  di ff erent  mater i als took 
some of  the pupils to a meeting  
at Loughbor ough Univ ersity , 
where  they won an award  for 
their work.

SUSTAINABLE BUILDING
Sustai nabl e mater i als are 
another  area of  i nterest  for  the 
club . For example , Team Fusion,  
whi ch i s composed of  pupi l s i n 
Years 7, 8 and 9, is building its  
la test car almost entir ely out of  
reclai med wood. Par ts of  the 
new car star ted life as packing  
cases or  pi eces of  fur ni ture  and 
the plan i s to make the seat  out 
of  wic ker. When it comes to how 
it works though, simple is best, 
accord i ng to one of  the dads i n 

the team. The wooden car will  
have acceler ator  and br ake 
pedals and two pull eys for  the 
steering.

The teams have also had a 
chance to do some gr eat visits , 
such as watch i ng BBC televi si on 
pr ogramme ‘Top Gear’ being  
fi lmed and appear i ng on the  
ITV  pro gr amm e ‘Ri chard 
Hammond’s 5 o’clock Show’.  
They have also been on the local  
television and radio news.

Apar t  fro m the obv i ous fun 
tha t the pupils and their par ents  

have, there  i s also plenty to be 
pr oud of. A s Rotary Racer’s  
Gar eth says: “I am most pr oud of  
the success and of  building  
somethi ng that  works.”  Team 
mate Ben agrees: “ You make 
somethi ng and i t  tur ns out  to be 
fantast i c.” 

For  Terr y Bar naby, one of  the 
dads, one of  the best things is  
seeing how the team members  
work  together  i n the r aces. “ The 
parents can’t  be there  i n the 
r aces and they real ly  work 
together as a team.” �  

Teams at the races

Rotary Racer & crew

SECRET OF
SUCCESS: 
PARENT 
POWER
Chipping Sodbury School’s  
cars and their teams have built  
up an impressive record over  
the past few years but, with   
only a small budget at their 
disposal, what is the secret of  
their success? 

For DT teacher Brendan 
McMorrow the answer is  
simple: the involvement of 
parents. “I think that the main 
thing is the link between the 
parents and the kids,” he  
explains. “Parents and kids do  
not usually spend much together 
at this age.” 

Greenpower helps them  
to do this. Many of the young 
people and their parents admit   
to discussing their cars and the 
races when they are at home.  
The cars sometimes go home  
for a bit of additional work at  
the weekend, especially close to 
the race season.

The club helps the parents to 
get to know each other better  
and to meet new people when 
they go to races.

As well as the social aspect of 
this parental involvement, the 
parents bring a wealth of different  
skills and experience to the  
teams. Most of the dads in Rotary 
Racer have some sort of 
engineering background, for 
example, while Cheryl Watts, a 
Team Fusion mum, has been able 
to use her experience in the 
printing industry to produce 
posters and publicity material to 
help attract sponsorship for her 
team. 

The involvement of parents  
also makes the administration of 
the club easier. McMorrow is 
always on hand on a Tuesday 
evening to advise the teams but 
often he finds that the teams run 
themselves. 

As well as helping the club 
members to develop organisa-
tional and project management 
skills, this has also enabled the 
club to be able to support four 
different teams. 

‘There might be 
fog or lightning 
and you can be 
thankful you’ve 

got round the 
circuit’ 

Cheryl Watt s,  
Team Fusion parent
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