A HYDROGEN INSPIRED EXPERIENCE

SOCIETY

The BMW CleanEnergy Vehicle, utilising a hydrogen internal combustion engine for propulsion, instead of the
fuel cell solution that most manufactures are focusing on. A fuel cell is used, however, as an Auxiliary Power Unit
(APU), positioned here under the liquid hydrogen storage tank. This storage method is also unusual compared
to the common compressed gas storage © BMW AG

PRODUCTION OF HYDROGEN

A HELPING HAND

Hydrogen is light in weight, colourless and
odourless. When burned it turns into water
without producing any harmful substances.
Similar to electricity, hydrogen can be
produced from many sources, including
fossil fuels, renewable resources, and nuclear
energy. Today, hydrogen is produced
primarily from natural gas using widely
known commercial thermal processes. In
the future, it could be produced directly
from renewable resources.
If the electrolysis is performed using
electricity from natural energy sources such
as solar, wind or water power, then hydrogen
is made without emitting significant
amounts of CO2. Since it is a gas, hydrogen
is a little more difficult to manage than
petrol as an automotive fuel. Therefore new
methods of storage and handling must
be devised.
• The number of vehicles being driven on
our planet today is around 750 million
• Around 18% of world emissions of CO2.
are produced by motor vehicles
• The number of cars is increasing by an
estimated 16 million a year
• Consumption of energy is forecast to
increase at just under 2% a year over the
next decade, potentially doubling by 2050.

California’s Hydrogen Pathways Project is an
example of a government-led demonstration
project helping to overcome the ‘chicken’
and ‘egg’ problem for passenger vehicles.
As the attractiveness of buying a hydrogen
vehicle greatly increases with the availability
of the fuel, logic suggests that hydrogenpowered passenger vehicles will initially
be adopted in particular ‘hydrogen hubs’.
The Hydrogen Pathways Project also
appeared to be a catalyst for the service
industry, and the development of support
expertise assumed as essential, through
many meetings, for the global success
of hydrogen technology.
One research student at the Institute of
Transportation Studies (ITS), UC Davis, was
designing a form of power station where the
hydrogen storage and dispensing facility
could be positioned strategically with a fuel
cell near an office building/industrial unit.
The fuel cell could utilise hydrogen from the
station to provide secure energy for local
needs, while creating hydrogen demand in
the early absence of hydrogen-powered
vehicles. Another student considered how
an abundant on-board supply of electrical
energy could change the features, capabilities
and shape of what we drive, possibly
resulting in an on-board laptop, internal
fridge and any number of electrical items
becoming viable and economically attractive.
GM has considered a shape change in the
design of their concept vehicle, the Hy-Wire,
by placing the core components of the car
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on the chassis, allowing the owner to change
the shell of the car. The digital drive function
allows the steering wheel to be moved from
one side of the vehicle to the other as desired,
and completely removes the need for pedals.
This can be seen in a life-size model of the
Hy-Wire vehicle at the California Fuel Cell
Partnership (CaFCP) just down the road
from Davis.
The CaFCP came into existence in January
1999 and is a collection of eight automotive
companies undertaking fuel cell research –
Daimler Chrysler, Ford, GM, Honda, Hyundai,
Nissan, Toyota and Volkswagen. Other
stakeholders include companies such as Shell
Hydrogen and BP, US government agencies,
fuel cell manufacturers Ballard and UTC Fuel
Cells, and other companies involved in
producing components and systems for
the industry.
From what I have seen and discussions I
have had, significant technical developments,
along with infrastructure establishment,
are required before a hydrogen economy
becomes economically attractive, and
therefore becomes a commercial reality
without government intervention.
Public initiatives are helping to drive
activity and development in Japan and
the USA, resulting in early adoption and
accelerated technical discovery in these areas.
Canada and parts of Europe are also involved
in the hydrogen race, and are corners to
watch. Climate change and rising oil prices
are popular topics driving conversation
and policy development. Coupled with the
natural competitiveness of rival nations
and companies, it has created an exciting and
must-watch area of automotive change.

AUTISM AND
ENGINEERS: IS THERE
A CONNECTION?
Some characteristics of autism, such as highly developed skills in mathematics or
engineering may have been inherited from parents or grandparents who were or are
engineers. After these comments were aired in the media during Autism Week this
year, Ingenia asked Fabian Acker to talk to Temple Grandin and Simon Baron-Cohen,
two leading experts in the field.

BIOGRAPHY – Fiona Howarth
Fiona studied Engineering, Economics
and Management at the University of
Oxford, following a gap year at Dyson
Research. As part of her degree she spent
6 months with BMW in Munich, and is
currently working in the Investment and
Innovation Team at the Carbon Trust.

According to American governmental statistics, autism is one of the most common developmental disabilities. It affects individuals of all races, ethnicities, socioeconomic
backgrounds and levels of intelligence, but is three to four times more likely to affect men than women. Up to ten percent of autistic people may excel in areas such as
maths, but experience difficulty with communicating and socialising. © RobH (iStockphoto)
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The main symptoms of autism, generally known as autism
spectrum condition or ASC, are a poor (or late) development of language skills, and
difficulty in communication or social relationships. This is often accompanied by
highly developed visual or mathematical aptitudes, some to the point of genius.

Research shows that accelerated brain development processes occur in autistic children. "We found that autistic
children had significantly increased cerebral volumes compared to typically developing children”, said study author
Stephen R. Dager, MD, with the University of Washington School of Medicine in Seattle, WA © Luis Carlos Torres
(iStockphoto)

"We found that autistic
children had significantly
increased cerebral volumes
compared to typically
developing children.”
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The main symptoms of autism, generally
known as autism spectrum condition
or ASC, are a poor (or late) development
of language skills, and difficulty in
communication or social relationships. This
is often accompanied by highly developed
visual or mathematical aptitudes, some to
the point of genius. Fathers and grandfathers
of children with ASC are twice as likely
to be engineers compared with the general
population.
It is generally recognised that autism has
a strong genetic component and is probably
caused by a neurological disorder. Studies
show that if one twin of an identical pair is
autistic, there is a 90 per cent chance that
the other twin will also have the condition.
If parents have one autistic child, the chance
of their second child being autistic increases
from 1 in 500 to 1 in 20.
People with ASC have a wide range
of characteristics and IQs. One of the
sub-groups within the condition, those with
Asperger’s Syndrome, is distinguished by a
higher than average IQ and fewer difficulties
with language compared with others. A

second sub-group (classic autism) has
characteristics similar to those with
Asperger’s Syndrome, but more problems
with language.

THE ODDS AGAINST
The average number in the general
population who have ASC is approximately
one in 200, but fathers and grandfathers
of children with ASC are twice as likely to
be engineers, compared with the general
population. An early study found that of
almost 1,000 families who were members
of the National Autistic Society in the UK,
21.2 per cent of the grandfathers of children
with ASC worked in the field of engineering,
compared with only 10 per cent of
grandfathers of children with different
neurological conditions.
“The link between engineering and
autism is absolutely obvious”, according
to Assistant Professor Temple Grandin at
Colorado State University, USA, who herself
has Asperger’s Syndrome. Her grandfather
was an engineer, the co-inventor of the

automatic pilot for aircraft. She also has
second and third cousins who are engineers
and mathematicians. Dr Grandin is
recognised as an expert in animal husbandry.
She says that if the poor social skills
exhibited by autistic children are not
modified at an early stage, it makes it difficult
for them to follow conventional career paths.
“It’s more difficult for them now than it was
in my time, because children used to be
taught social accomplishments at school.
Therefore many autistic children had a
chance to move up the system until they
reached a stage when they could develop
their special abilities in maths or engineering
or whatever.”

IN THE GENES?
The apparent link between engineering
and autism, and more specifically Asperger’s
Syndrome, is being studied by Professor
Baron-Cohen, Director of the Autism
Research Centre at Cambridge University,
UK. He says the ability to understand the
laws of physics, maths, or engineering could
be inherited. Where there are two
generations of engineers in a family, the
third generation may have this ability to a
high degree, but sometimes at the expense
of social or communication skills.
In a new study of autism, he has
developed an analysis in which events of the
outside world are categorised according to
their degree of ‘lawfulness’. In this context,
lawful means obeying a set of laws such as

the relationship between volume and
pressure in a gas, or speed and fuel
consumption. Such relationships are
considered to be highly lawful. However,
social transactions are highly ‘unlawful’ in
that the rules governing them tend to be
imprecise or non-existent. For instance, a
conversation could be considered ‘unlawful’
since there are many visual and social clues
that will push it along various routes, but
very few specific rules or ‘laws’ that govern
the interchange.
Autistic people, Baron-Cohen says, are
better at dealing with lawful situations than
unlawful ones. They can deal more easily
with a clearly understood set of laws, such as
those of maths, physics or engineering, but
cannot easily manage social situations
where there are few laws. He defines the
skill needed to deal with the outside world
and its laws as ‘systemising mechanism’ (SM).

DEGREES OF AUTISM
He categorises SM into seven levels. At
level one, there is very little understanding
of the outside world, and a general difficulty
in acquiring languages. At level seven,
the SM capability borders on genius, but
communication and social skills may be
very poor.
The general population exhibits SM at
levels two and three; these are considered
average and mean that most people have
adequate social skills and adequate
understanding of physical laws. Clearly there

is a wide spectrum; some people understand
mechanical or abstract processes better
than others; some are better at ‘people’ skills;
some are good all-rounders.
Many engineers and mathematicians
have an SM level of four and this can
be passed on to their children and
grandchildren through a process of what
Baron-Cohen calls ‘assortative mating’
(‘assortative mating of strong systemisers’, in
the jargon). People with similar interests or
traits, such as engineers or mathematicians
tend to marry each other. In addition, they
tend to belong to similar interest groups,
concentrating the gene pool from which
they draw their partners. The children and
grandchildren from these liaisons may
inherit similar genes from both sides of the
family, and when these genes have a marked
SM component, the children may display
ASC. It is not axiomatic, and many other
factors may be involved. But it is higher than
the average of the general population. In
fact, anecdotal evidence suggests that the
incidence of ASC in children in Silicon Valley
is increasing at a rate well above the
national average.

NEED FOR UNDERSTANDING
When these children have an SM level of five,
they display marked autistic characteristics.
They find socialising difficult even though
they can easily systemise calendars or
timetables. This imbalance becomes more
pronounced as the SM level moves towards
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SUSTAINABILITY

Paper is a sensitive entity; it reacts to the climate and conditions
around it, making the printer a constant weather-watcher. Ingenia
asked Jan Lyons to visit Manor Printing Services and find out how this
magazine’s paper faces up to the natural and unnatural conditions it
is put through on its journey to becoming the printed page.

“Many job advertisements
are unnecessarily exclusive;
they include phrases such as
‘good communication skills’
or ‘good team worker’ . These
requirements may not be
essential for the work.“

PRECIOUS
PAPER
According to Temple Grandin, who visited relatives of Dr Albert Einstein at an autism meeting,“Einstein's family
history includes a high incidence of autism, dyslexia, food allergies, high intellectual aptitude, and musical talent,
and he himself had many autistic traits.” ©AP/EMPICS

level seven. And it is the deficiencies at the
lower end of this scale that cause people to
overlook the aptitudes at the higher end.
Dr Grandin says that it was the understanding
of a particularly sympathetic professor who
recognised her potential and enabled her
to read for her doctorate.
But not every college or university
may have such understanding staff, and
the challenge is to change attitudes
so that educational institutions or potential
employers can recognise that poor
communication or social skills do not
necessarily indicate a lack of intellect.
There is clearly a lot of work to be done
to realise the full potential of the many
autistic children or youths who are
overlooked by the educational system or

employment market. Their unusual abilities
may never be realised. Dr Grandin gives
Einstein, whom she is convinced had mild
Asperger’s Syndrome, as an example. “Had
he been born today, he would probably
have ended up just driving a truck in twenty
years time!” she says.

REALISING POTENTIAL
The National Autistic Society claims that
there are many kinds of work for which
those with ASC are highly successful and
suitable. These include: research, data input
or word processing, where attention to
detail and accuracy are important; tasks
involving numbers, statistics and facts such
as in finance and accounting; computer

Further reference
Professor Baron-Cohen hopes that readers of Ingenia who are parents may be willing
to help further autism research by filling in some online questionnaires at the following
website www.cambridgepsychology.com/parents.
For general enquiries, the website of the National Autistic Society is www.autism.org.uk.
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programming or systems testing. Yet
many job advertisements are unnecessarily
exclusive; they include phrases such as ‘good
communication skills’, or ‘good team worker’.
These requirements may be ‘defaults’,
and may not be essential for the work.
It is important therefore that these types
of vacancies do not deter the very people
that would be best able to do them, and
that those with ASC are not deterred from
applying for jobs that will enable them to
earn, gain recognition and socialise with a
variety of like-minded, and unlike-minded
individuals.

BIOGRAPHY – Fabian Acker
Fabian Acker is a science writer. He is a
Chartered Engineer, a member of the
IEE and ImarestE and Consultant Editor
for Hydropower & Dams
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