r?Snuwboard
gadgets
5 top techno extras for

the winter slopes p23

Welcome to the new

“From sports cars to satellites, why the
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STEAM

machines

It seems Victorian engineers were onto something. The vehicles
of the future could be powered by steam, as Robin Hague reports:

THERE'S NOTHING PARTICULARLY UNUSUAL apart from the rest of the field is the -
about a car racing at 2zoomph across gentle plume of water vapour trailing
the Bonneville Salt Flats, If anything, behind its fins. It's not overheating
zoomph (3zckm/h) is a bit pedestrian - it's powered by steam.

for this part of northwestern Utah, Unlikely as it sounds, steam power,
USA, where hundreds of land speed that mainstay of Victorian eering,
records have been broken in the past is undergoing a renaissance, /
oo years, But August will see a image as a slow, heavy and ine
slightly different vehicle streak across means of power is irrelevan
the brilliant white landscape. Known steam-punk vision for the 2
as the Inspiration, it might have the The Inspiration, built
look of a typical speed car: a low, British Steam Car Cha
aerodynamic bullet in classic racing
green. But what will set this vehicle
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New of steam
J
|
| Invitial testing will take place ul RA] and so generallvdive the whsel
Bruntingthorpe, where they intend to directly, with no gearbex. TheSe s
I reach roomph {16okmifh) before going ideal for ground transport where
for the _._.-.-'-'|||"|| |i.:-,‘||.'|5x||ll.||:- mark {1 the enging often needs fo S i seoel up
Utah i August and slow down - such a2 a steam
locomative. And, ad engineers find
Odd one out new ways o make piston engines more
: But while Inspiration is at the forefromt ethcient (such as using insulation
Coh inspiralion's Eﬂgl“&prm’dﬂ the of new steamn, its turhing EnRgine o reduce eneray loss), there are now
power to set a new steam speed recard? differs from most of the ather current several projects airming to build new
steam projects, which favour fefined steam trains for the world's railways
—equivalent to 1500 typical electri versions of the classic steam piston Crie of them is the sAT project :
kettles - it's algo o strong contender engine. Steam turbines resemble a This iz a scheme 1o build a new
for the cleanest. Having an external tim or 3 water wheel, enclosed 1n a box stesm locatmotive to aperate ,,I.._-q.;mh-
combustion engine means the fuel and blown round by a jet of steamn current traing on the UK's modesn
und oxygen is burnt outside the enging They are the most efficient form of e L g e
section self, That .|;|-.-.-\.'_ lor mors slEam enpine alsle tey et hisx 40 pET Steam turbines to more than just ill:_',ll -.|'l: |=|i cars it's confined 1o ni |=*' '.ll"'-l'-'.ll" 1|1|“
Steam is the conirol over the burn process, which is cent al the tnpul energy bt are at such as this steam turhines pernerate B per cenl and rail cruises. The sAT wil] have
gaseous form accomplished at lower pressures. The their best when running at a constant are cammon in of the world's electricity, and are a key 1 top speed of 125mph (200km/h)
of water and is end result is reduced emissions of toxic gpeed. That means they are suited power stations component inall nuclear-powered Its desgners believe it will be much
Lynne Angel Tizam cooidinal :::'::T:E-ahhe nitrogen exides and dust I‘-'”'i'i_I across the world ships and submarines maore reliable than steam locomotives
BN mn.;s The process bepins when ||J.'|.i-,-_'- In In contrast. steam piston engines from the eatly 20th ¢ entury, requiring
steam is actually the car, fired by I:"|”"'!!' d petroleum produce maximum force at a standstill considerably less maintenanc [||1':-,
[BSCCY, will not only reach One way to do that is 10 smash the water droplets gas (LPG]. heat a tank of water to
soomph., but it will do so with fewer warld's longest-standing land speed condensing out 400°C, turning it into steam. This s
|-|-l|u|...-'||~ epewing out of the back record. The fastest steam car in history, [REREEEEU fed 1o four jet nozzles that hlow st

L}

f s " b Eis bidai ik
ﬁ.'_||_',.._|!’_!||-||=_!||| hydrocarbons are still at two sets of turbine blades,; whicl

the Stanley brothers’ Racket, topped The bubbles in

boiling water are
bubbles of steam
formed where

the water has

exceeded 100°C,
not air being EE _
driven out of steam in the first ploce
the water

reguired o heat water and torm it into out at 1zrmph (204 km/fh) on Daytona then turn the drive ghaft. The turbine

X i " V] Qoo irives
ateam in the hrst '='-|I.|'-"-' the fe ||||.!||||!_|_\' Beach way hack in il wihet) stean HnE at 13,000 prn -||I'|| Ve rII'| el

'.\| I la I|_||u,l,¢|| 3 -_'t'.‘..r'!H:-l It's a slick Whlr are ‘rﬂu patti;ula”‘r g’;;itgd

about the steamcar?

With the steamcar project we are

tackling challenges that no-one

has tried befor re pushing

current technology to revisit this

nege steam land speed 1

and will hopefully inspiré mare
neople into engineenng at
e lime

mevertheless has both the efficiency and petrol cars were Aghting it out advantages for cars - steam Is Probably the research going into
more likely to be used in stationary ~ steam space propulsion. in the
applications. One possible use longer term steam could be used
might be localised power as a working Huid for noclear
generation for rural areas or thermal rockets,

developing nations

ind the green credentials (o mspire for market supremacy, Although th feat of engineering, but Angel says the
i & rech

difficult part was generating the y. This is like the lag
experienced with turbocharged
cars, bul much more exaggerated.

The driver will also be quite warm

dooreny of steam |.|.|'\._I-_1-|._,-| innovations steam car get the record that day :'1.'|||.'|.

atoiind the world. We could soon be ETELIIES EYY ftially benehtted from

3 L d e L T 9 3 ¥ [ e — s Farad
seeing steam-powered airships soaring  greater economies of s ale and steam Ihe biggest challenge we faced

ahowe our cities '-'tl'-ll-l: gieam I'||:|l‘l"|'||l._|_ cars became |||:||'-.‘I|-‘-C 1ems was the boiles '.I"'HI:.III she =ays, "In

o

Could steam power
space exploration?

Compared to the
same volume of
hat alr, steam
can lift abjects
twice as heavy

manc-engines work in hospitals and Mow, over a century after the theary, a boiler powerful enough to

What long term impact do you
think the technology will have?
Qur biggest innovation has been in
creating such compact boiler uniis.
Who will be driving? The work we've done on improving  area for combustion gi

Charles Burnett 1l will be the burners and boilers may well help opportunity 1o contrel conditions
working well and there may well be I | imiprove the efficency of similar and achleve a cleaner burn

) t who already machinery, like power station f will lead to

What are the green advantages?

Lrive the car would be much larges
cirive e ca L ' Steam engines can run on a

than the whole velucle. We have been

stesum-powered spacecrafl ser out for Rocket set ifs record, the BSCC team

distant galaxies is hoping the Inspiration will finally

I z 1 . b . i T P
“Mo matter how old the echnology, better it. Designed by Dr Glynne through four generations o b

| f i al r } | . ] 1= ¥ i - 15 1 i e
there are alwavs new and better ways Bowsher, the mechanical designer and have tried all sorts of different

to make that technology work for behind the ThrustS5C supersonic jet approaches bt now we have them

humankind.” savs Lynni ."';I'||Ll.| team car, Inspiration measures A5 metres

coordinator for the BSCC, "It is our Farig by two metres wide, making it spin-off applications due to their

sincere hope thal we can influence
the next generation of engincers

and designers to tike an o

approdch to solving problems.”

relative |'. -|'|.|!| :::II a |..r||:. -|"'l.'|'-'.| :l:‘l.'lll.:.
car (ThrustS5C was about twice the
s12¢). Powered by a 36ohp steam

turbine and twelve 2so0kw gas burners

high performance.”
With the boilers firing
successfully, the team are

planning [or a busy 2008

rid records.

What differences will he notice
from a conventional car?
bl lag in throttle
conds. So

boilers and heat exchangers

Will I be filling up a steam-
powered Volvo in 25 years?
Probably not, since in
combustion offers many

n, compact combined heat

and power units,

What's the most far-out
application for steam power
that we could see?

Hero of Alexandria bailds Thomas Newcomen's

NPT

A ! E s believed to have built 3 S the acolipike, the first steam . almaspheric engine i the
.4 E steam jet-powered bird, = . Steam s pumped into = first industrial steam

e & making him inventar ofboth 5 a sphere then out of pipes, = engine. It cools steam in'a
{ ' T steam power and the rocket = making the sphere spin cylinder to suck in a piston
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O Alan Fozard 54

expect the vehicle to be fully built

and rested within four yvears and have

plans for a freight version designed to

I‘l_.lll I.|I.|I ir .\.!I'\I III||||II CounireEes
[t prototype 5AT

to be the demonstrator for *Second
Generation St
Dr Alan Fozard of sAT explain:
".'Il-l".l'_:i' Ll .
i= likely to |

15 inlended
111 |Hk|'-\| |||| OImorivies

rrdirkiet for ¢
e small, the potential for
the technalogy in peneral could be

ruch larper

Up, up and away
That technology is not Hmited 1o
railways and roads. Steam power is
heading somewhere it has anly been
once before: the sky. In the oy
engineers George and William Besler
g & stean
bn Cadiformud. It was justa publicity
stunt but the aircrafl demonsty -_--\|
some unusual abilities. The stean
plane wis 5o guiet the pilot could
call to people on the ground, and its

wersible engine made it the first
aircraft capable of reverse thrust, The
dEFOMaulcal Press al the time wias
filled with the possibilities of such
propulsion, but Besler never intended
oy 2 '.'l,:ll!l 'I.l'.
sold o the |--!"..r|-.'*-" government 1n

never to e heard ol again

DO 3 TIeW proje L oGk i o taks
Hight in rather a different way, Th
riarvellously named Flying Kettle
project carried out the first Right «
i steam balloon in 2003 = stéam is

retisally a Hghter lift gas than hot air

Fly ing Kettle eventually | Crpes 10 CTedl

n steam airship to deliver adverti S

1819

28 Foous landary 2008

he sAT iisell

i EneEine onto a Dy 'IE.II'I

ieroplane further. 1t wa

b kv raper leve] or AR
cameramen the lole
need, And the revival of steam

market for pleasure cruises in the

ids that hark back to the 19
eyday of the Zeppelin

t may sound lke an sutlang
SEAMmM-pUnk es | it 1F covid

balloons, which are too loppy, large

underpowered and

wind above the shiehtest b

helinm airships,
PEDENSIVE LD OeraiE
1

b kept infated indefint
With development, a steam

because 1

werial
perch they

10%

.
alow to fly in any

ane exXtrenielv

In all steam engines heal is use

into steam a ||||_||'| Pressurne I|.l

supplied to the engine |I'..|f Steam -.-|'||]|I|-.".-
come in two main families: piston engines

vehicle,”™ ¢ Kplains Nhomas Goondey of
the Flving Kettle project. “It can then
} i S 3
be infated with steam from a ek e
rrted onboard and Hown 1o the

el destination. [twill stav thiere for

BOILER

Water is passed through the heat
veral hours and return o the launck

ite to be deflated and repacked ! heat source could be burning fuel,
For sotrie researchers. thougl a nuclear reactor, or geothermal ol

: |. chs solar thermal eneigy

and even breal

v power could soar i
than the cloud
through our plinet’s atmaosphere
A iumiber of o

1 COTTIpany SSTL. an

Il S Halrlsalions
including Britis)
studying steam thrusters that woild
help manoeuvre gatellites in orbi

35 TL has already tested one. developed

rirship will be abls

Manorobots such as
this could in future
be powered by steam

1856

Auguste Mouthout
construets the first solar-

wﬂgiummnum in

1884

Charles Passons invents
the first modein steam
turbines generate 86 per
cznt of our electrichty.

for arrive from in-house in only eip

1906

PISTON AND
CYLINDER

Steam s forced into
the cylinder, where
it expands and
pushes the

pistan along

10 turm wates
steam is the

Reciprocal piston engine

sourte in multiple smafl tubes. The

VALVES

Shuttle steam
into and out

of the cylinders

turbines. In piston e 5, steam is piped into
a cylinder where it expands
the pistons. Mo

and steam 15 ther nio the

cylinder to push
steam lurbine, |
stack of fan-like

'.:1-:||.--_j-.||-". i
x acting, meaning
ather end of the

Steam turbine

STEAM INLET

Forces steam Into the
chamber where it expands
out through the turbine,
blowing it arownd

CONNECTING ROD
Connects the piston
to the crank turning
the wheel

INSULATION

L
i | .
LK i . — I
the piston back again. In a

ets of steam |;-|l.'n‘||] |||:|.|:-5h a
turbines, turning them around

to generate power

TURBINE DISC
Large rotating disc
made up of blades
like little wings

Mew steam engines, whether they use a
piston or a turbine set-up, are more efficient

Hhtrl traditional steam engines
of insulation which
eat energy

because they
reduce any

I

TOP GEAR

Fuel

Engine

Power

Size (LxW):

Speed

Acceleration 0-60mph
Weight
Power-to-weight ratio

| The Inspiration steam car versus James Bond's Goldfinger moto

Liquefied Petroleum Gas
Steam turbine
360bhp/268kw

B.5x2m

200+mph (320+km,/h)
5.44 secs

3250kg

0.082kw/kg

Petrol
5.9 litre ¥
S510bhp/3
4.7%1.54m
9 imph (
4.3 secs
1695kq
0.224kw

306km/h)

137
| FF.

B0kw

kq

George Besler Nies th
ﬁﬂ.ﬂdmﬂmlhp

as a publicity stunt for his
il bl

1933

1938

The Mallard sels the
record for steam
tiains at 126mph
(202km,/h)

British Rail withdraws
steam traction, although
- some steam lains.
remain on London
transport until 1571

1968

Evel Knievel attemplts to
jump Snake Canyon wllh
a steam

bike. The rocket wlcr,
but the parachute fails

1974
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New age of steam
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HOW GREEN

IS STEAM?

Steam engines offer a number of
environmental advantages - and it

is these that are driving the current |
renaissance in steam power. While
sleam engines remain less energy
etficient than internal combustion
engines, the way they bumn fuel can
make them cleaner.

Internal combustion engines burn
fuel less ‘cleanly’ than steam engines

In an internal combustion engine
luel and air are burnt at high
pressure and temperature, and the
resulting gases then push on the
pistons. The conditions within the |
engine often mean the fuel is not
burnt completely and encourage
the formation of carbon monoxide
and nitrogen oxides. In a steam
engine, combustion takes place
outside the piston, in a dedicated |
boiler, befose the resulting
heat converts water into steam,
Combiustion ocours at a lower
temperature and pressure, leading
to a cleaner exhaust emission. Since
the fuel is burned separately, steam
engines can cope with range of
fuels, whether they are biofuels or
locally sourced fossil fuels.

I's not all straightforward,
however. “External combustion
may well affer cleaner exhaust
emissions, but if such machinery
Is burning fossil fuels it is anly
oftering a marginal improvement,”
warns Paul Johnston of Exeter
University's Greenpeace labs,
*Biofuels don't necessarily help due
to the vast areas of land needed
for fuel production. What we really
need is to revise how we work, live
and travel in the first place.”

« their UK-DMC satellite. It works by
heating water to 200"C with an electric
element before passing it out through
a conventional rocket nozzle.

“With the steam thruster we set
out to see what we could do with the
gafest possible propellant - water,”
says Adam Baker, S5TL's business
development manager. "Also, we
wanted to see how small a system we
could build without resorting o exotic
techniques: the biggest challenge was
making sure we got witer vapour and
not liquid leaving the nozzle.” Baker
says the thruster produced less than a
millinewton of thrust - but that would
be sufficient to power micro-satellites
that whizz about in orbit monitoring ar
repairing larger spacecraft,

Much longer term, the potential
for steam edges into what sounds like
the realm of science fiction, There are
studies afoot for anvimatter-fuelbed
spacecraft that would use steam power

from LG is already available in shops

o reach Mars in a single stage.
Meanwhile, back on Earth, steam
power is being put to use in far more
than transportation. While it's unlikely
that we'll see little puffs of steam
coming out of our iPods or mohile
phones, steam washing machines are
already on sale and German company

Enginion is hoping to bring steam into,

the hame. It's combining a building's
heat and power in one unit, so your
central heating would also generate
some of your electricity,

And nanotechnologists at Sandia
National Laboratories in Albuguerque;
US, have even built steam-powered
medical devices that measure Jess than
a 2oth of a human hair acrass. These
could be inserted beneath the skin and
travel around your body carrying out
repairs or dispensing medicine,

Steam power is back — and this time
its potential seemas limitless, O

Robin Hague is a former

rocket scientist

Additional editing by lan Taylor
* FIND OUT MORE

www.steamcar.co.uk

www.5atco.uk

www.flyingkettle.com
e Fligng Ketelo 41

The UK-DMC satellite, shown here, uses steam thrusters




