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Hot swap

Mawy matanials could lead o mose e clent solar o

THE DEPLOYMEMT of large-scale
solar anergy ulifities could be mada
mare economically viable with pho-
tovoltaie (PY) materials that are
being developed in Ceford,

Ihe technology has been deveal-
oped by researchers at 1515
Innowation, Cxford University's
technology transfer company,

Andrew Waltt, from Oxford’s
Department of Materials, explained
that the new 1515 photovoltaic
system iz based on visible-light-
absarbing metal oxides cammonly
used ag pigments in paints.

"Current PV technologiss are
costly, around $0.25kilowatt hour
compared ta ol gas, coal, nuclzar
and wind, which come in around
DG Kilowatt,' he said, "The rea-
=on for this iz parthy associated with
thie cost of manutactues and parlly
the matarials used.’

Soiantists have looked for g
number of years for replacemants
for sificon, which ks commonly wsed
in photovoitaic systems.

Watt said a number of thin-fim
inorganic SYstams are commer
cially avaitable, Those include GIGS
fcopper indium gallium diselanide;
ar Cadmium Tellurium devices,
which offar good sclar-power
canversion efficiencies, However,
the systems rely on rare elements

” - il TR i
Cheaper semiconductor technologles ma

and contain highly toxic materials.
Thare is now a resurgences
Iooking at cheaper and more envi-
renmeantally friendly semicondustor
technologies that do net use Cad-
mium or expensive metals such as
Indium, which has a projected
supply of 20 yaars," he added,
Watt said the challange for the
1215 team in its naw photovoltaio
system was changing the semicon
ducting nature ot its matsrial for
photevoltaic devices. To accom-
plish this, he explainad that (he
team had to reconfigure the crystal

Controlling the elements

LARGE-SCALE production of hydrogen from water and sunlight
could be possible with a new catalytic system that takes its

inspiration from nature.

The EPSRC-sponsored research project aims to create a
compound that mimics the active site of the enzyme organisms
used to convert hydrogen ions to hydrogen gas during anaerobic

respiration,

Crford University chemist Dr Erwin Reisner, leader of the effort,
has already demonstrated the ability lo produce these enzymes,
called hydrogenases, with nickel and iron in their active sites.

Through previous experiments, he showed that shining light on
the enzymes, which were steeped in water and a solution that
provided electrons and protons, will produce hydrogen,

Reisner now wants to determine if hydrogen production will work
with only the active sites of the enzymes.

The active site should in principle do the same catalysis as the
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¥ permit large-scale solar 'ut'rlities

structure of the photovaltaic sys-
tarn, adjust is chamistry and creata
o nesy doping process,

Otherwise the design of tha
device is similar to existing tech-
nologias, which include a meatal
anode-cathode with p- and n-type
samicanductors in bebwesn [ham,

Wiatt added that the inorganic

- thin-film photovoltaio systam is nol

vat ready to compete with silicon
on a performance lavel, ‘Al the
MOMmErt. OUr power conversicn affi-
ciencies are lower than standard
silicon devices,' he said, “We hope

EEP14/5/3

to push etficiencies to belwean 63
per cent in the next three years)!

Yet Watt said it offers othar
advantages. 'The real advantage
comes fromeost of processing,” ne
addad. ‘A ten-fold decrease in effi-
cignoy makes devices 100 timss
cheaper, Soif spaceis not an issue
the material is ideal, Think solar
farms in deserl area converting
sunlight to electricity to hydrogen
far distribution arcund the waorld.

The 1515 team points out that its
gystam has good photochamical
stability relative to other low-cost
arganic systems. L is compatible
with existing industrial coating meth-
ads and the system’s metal oxides
offer aesthsetic advantages such as
transparency and the possibiity to
craate a variety of colours,

Stuart Wilkinson, project man-
ager with Isis Innovation, said the
technology is patentad and tha
group hopes to attract investors
and development parinars,

"We aim to develop a suite
of matazrials with bespoke semi-
cenduecting and light-abserbing
proparties,' he added, Then using
& cevice modeliing package we can
oplimisea the device's dasign and
genarate the highest efficiency
davicas possible.

Siebhan Wagner

enzyme, but it will be much cheaper,” he said. 'The enzymes are
expensive and have a very large footprint, Small molecules would
have a much smaller Toolprint and possibly better longevity,”

The active site will still be based on iron and nickel, and
surrounded by cysteine [an amino acid), carbon monoxide and

cyanide ligands.

‘It shouldn't be too difficult to get a molecule that looks like the
active site, bt it's another story to get it to work and do what you

want,' he added.

The operation of the catalytic system will be observed through
spaclrosoopy techniques provided by project partners Carnedgie
Mellon University in the US and Manchester University. The results
will tell Reisner how to improve its design,

Reisner hopes to have a fully functional catalytic system in five
years and he predicts that within a decade his efforts could help
bring about large-scale production of hydrogen.
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g Solar power cells

Solar solution

A new class of economically viable solar power cells has

come a step closer. Chris Shaw reports.

he studhes at the National Instituteof
TSI.ﬂndr:rﬁ'S andl Technology (MIST) hava

resullied ina deeper understznding of the
complex organic filng at the heart of the devices.
Organic phoetovaltaics, rely on orcanic molecules
to capture sundgntand coreert it inko eleciricity,
soin orinciple, have significant acvantages cver
traditional rigid siticen colls,

[rganic photowoltaics sbarl out as an ‘s that

can be apolied to flexible surfases to create solzr
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cell modutes that can be spread over large areas,
Hiwevir, the market share is curently Bmited 25
even the best crganic photovollaics corert less
tran 6% of boatinto electricibeand lastonly a
fewr thousand hours,

MI5T researcher, David Germack, said: *The
industry believes that if these cells can exceed
106 ef Ficiency and 10,000 howrs af e,
echinology adoption will vezlly accelerato., But to
imprave them, there is critical need toddeting
what's happening in Lhe material, and ak this
point, we're only at the beginning,”

The MIET team's efforl. 3% said b provde a

‘wowerful new mezsurement strategy for arganic
phaotoenitzics that reveals ways to contral low
trrey fiven. Tn the most commen class of arganic
phatovaltaics, the ik’ 15 a blend of 2 palymar
that abseris sunliget, enabling it to give upics
etectrans, and ball shaped carben molecoles
{fullerenss] that collect electrons, Whenthe inkis
applied to asusface, e blend hardens intoa flm
that containg a modom nelwark of pobmers
intermixed with Tullersne channels,

Incomventional devices, the
pobymar netacr should ideally a1l
reach the bottore ol the File while the
fullerena channels should all reach the
top. This allows electricity to flowin
the correct direction from the desice,
Howeesver, iF barriers of fullerenes form
hetwesn the polymers and the bottom
edne of the fln, the cel's efficiency is
redurad,

By zpphyng Xray ghzorption
measurements to the film intarfaces,
the Leam has discovered that this
changes thenature of the 2lectrode surface anz
repulses fullgrenes while atbacting the polymer.
The electrical progerties of theinterface 2lso
change dramatically. The sesultant strockurs ghves
the light generated photocurrent more
opooriunities to reach the proper elecliodes and
redures the accumulation of fullerenes at the R
pottom, both of which could improve the
phetovoltaic’s eff oenoy o lifetime.

Germack noted: * This knowledge is roally
impartant tohelpingusty figure cut how orgasic
colls perform and age so that thelr life spass will
b gxtonded,”
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46 technology assets acquired
for $1.13billion

Tha wireless equipment unit of Nortsl Netwerks
iste be soughl by Ericssen for 51.13010an, The
deal will see Ericsson acquite the majority of
the operations currently providing many
aperakors with 36 mobile voive znd dala
technotogy, Presently, 400 of Norkel's
employees work 1 the field of 4G Lecknology.

(e the newxt five years, the acquisition
ol hoast Ericssen’s global market share by
mzre than 5%, while in Morth America, the
Fgurecnuld reach 300,

University ‘supercomputer”’

The Unfversity of Scuthampzon has invested
L3million in what it claims is the ‘UE's most
powertul universily awned supercom putes”,

The new sugerenmeuter, built usizg [RM
iDatallex server technology, i capable of meer
Fetrillion catculations per second and containg
over 200 srocessors,

Il be toe First IBM Systen iBataPles in g
LI umiversity and will be used by researchens Lo
make highly complex computations in a range of
Figelels from cameer research te cimate change,

MNew low power chip

Intel has announces a new Loy voltage version
of the Intel Xenn 5500 series processar.

The Intel Xeon L5530 processoris said to
improwve the freguency of GOW LY Xeor 3500
SKUs runming at 2.40GHz, prosdding
performance per wall improwenents in blades
and high density computing,

Imtel also revealed a dual seckel
wiorkstation chip, the Inkel Xeon Whaa0
processor ranning at 3.336Hz; and Lae single
sockel warkstation chios, the W38 running &t
1350z and the W3550 running at 3.06GHz, all
desigrad to improve performance in threaded
gnd non Lhreaded workstation envirenments,
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Fuel-cell tugs cut electricity bil

| NIS5AN has become the st
| carmaker to use methanol
fuael cells 1o power materdals
handling togs in one of its
plants.

The luzs are nsed 1o
transport  thousands  of
vehicle parts Unoughout the
5.4 million £ Stvrna fackory
i Tennessee, The company
suid the switch tn methinel
vl rediece its elechricily
Bill sueeed elizninate more than
00 tons of 00, emissions
that were being released into
the atmosphere,

By using the fuel cells from
Oharja Protonics, Nissan has
heet able o et vid of more
than 7o battery chargers that

Software keeps
tabs on cars
in production

Shopfloor transport: Fuel-cell tugs cut carbon emissions

were consuming  abmost
S40,000kWh of electricity
annually,

Methanol 35 derdved [rom
varions  sowvees  ineluding
wood, prass, landfill sites,
natral gas and eoal, The fuel

cells penerale electicite by
converling  the  chemical
erergy stored in the fuel inte
electrical und thermal energy,
The  Iyproducts of  the
clectrochemical resction ave
pure veater and heat, The fiel

eell provides o constant
charg thak puls less strain an
the g elestrical svelem,
inereasing the life of the
bisttery anid other electrical
parls,

Materials handling mana-
ger Mark Sorgi said: “The
fuel cells hawe made us mone
productive by saving us 35
howrs a day that were spent,
by eraplovess changing out
batteries,  Theres  no
changing ot of low or dead

hatteries, which involves o |

battery technician and 15 to
o minutes. Mow the log
alviver can redill the el eell in
less than one minute and
theyre on their way”

Plug-in recharqe system talks to grid

SPORTS CAR maker Aslon |

Martin  has  installed 2
precision reattime location

systeny al ils Gaydon plant in |

Warwickshire 1o pive il
complete  visibility of its
produetion provesses,

The Ubisense system
imvolves Lags Deing attached
o the  inside  of  the
windserzens ol cars as they
begrin Lheie off-ling finishing
process. From  then on,
process tracking  sotbware
provides Aston Martin with
visibility of each vehiele as il
progresses through the plant,

Using a web  hrowser,
engineers can locate any e
on 4 map; and waleh its
progress in real time, They
can ilan view @ log of which
process sbeps o car has heen
througl and the time spent.in
each. dAn alert is vaised if 2 car
deviages frinn the process.

FORD has  deseloped
velticle-Losgrid  comumuni-
ealions and control svslem
for it plug-in hebrid electric
vehicles that “talks” o the
eleetricity grid in the US.
The technology allows the
vehicle mwner to progeam
when to recharge the vehicle
When plogged in, the
battery svstoms of specially
erpipped hebrid Eseapes can
eommunicale with the grid

Price check: Driver can choose to recharge at off-peak rate

vit st meters provided by
alility companies  through
wireless  nebwarking. The

cwner uses the vehicles

loneh-sereers  interface Lo
chense when the wehicle

Sharp sensors
activate
Methanal fuel cells power materials handling tugs to slash overheads at US car plant  airbags earlier

CONTINENTAL has intro-
duced @ new senevition o
pasalve  salety  sensing
svsterns thal interact with
diviees such as airhags to
nffer rivers hetier
protection,

The compary hopes
imtegrate the technology in
rars =0 that eritical situations
can b detected belore a
crash oceurs, Alrbags and
ather safely systems ean then
T activated st the most
effective moment,

Continental said: “From

| data amalysis of the cleeteonic

should reeharge, for ow long |

and at what utility rate,

In-car breathalyser stops drink-driving

JAPANTSE carmaker Tovota
is developing an pleohol
detection svsbem that will
ek the vehicle's ignition if it
calenlates that the driver i
pwver the fimil,

The  system,  being
developed with Hine Motovs,
s aimed  at helping

COIHInies o manage their
Meet operations better, Tt is

heing installed on trucks of

Japanese transport firms and

Breath test: Alcohol check

tested  uatil the end
Movember,  Drivers will
conduet  self-breath  tesls
befove they operate o vebicle

af

and,  after  use,  fleet
administeators will verifi the
Lest results recorded on the
vehieles dizital Lachograph.
The syslem features @
handl-held Treathalyser and o
camera thal pholographs the
drivers face Foridentificition,
IF the test is positive; the
system either  warns

the

ariver o locks the igmtion, |
depending an the amount of |

slonbied deteeted.

stability  eontrol  alresdy
installed in many vehicles,
awd by incorporating the

pitlir o7 cmera sensos [rem

driver-assistance  systems
into the passive salidy systian,
it is vow possible Lo detect an
irminent accident, {ractions
of a second earlier,

“This results in airbags,
seal-belt tensioners and head

restraints  being  activated
e quickly so thal drivers
anl front-seal passengers are
evert betler protectd”

Dr Awldreas  Brapd,
exeentive viee-president al
Uontinental, said: “Linking
the erash sensors to the
wehnology in ddrivers
asslstines syElems opens up
new nppertimities for passive
safety systems o reoognise
eritical driving sitnations for
whal they are wnd calegorise
thern before a crash ceours”

The  tmeframe o
activating sufety sysloms is
short, “One of the challenges
for the sensors s L categurise
fhe accident early on so 8 o
prewide maximum eecipant
pratetion, said Brand, Until
new,  the  airhag  conteol
spstents acceleration sensers
ey felt the aveident e firsl
comtiet with the other vehicle
involved, Continental szid,
[ty sestem can teact earlier,
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Alack of government support pulled the rug from under
the fledgling Concentrating Solar Thermal Power (CSP)
industry. Twenty years later, as David Hopwood
discovers, the technology is enjoying a renaissance.

ABK PEOPLE what they thinlk
the new age of solar power will
Taak like, and most sec images of
fAat zolar panels stuck to roofs,
praviding heating or hol walear
A amaller number will have
heard that you gan generate
plectricity from the sun too -
through panels that use
semicondnctor materials
{mostly silicon incrysal or

hot ticke

amarphous form) to convert
Tight inte electricity - so-called
aolar photovoltaics PV

That's probably as far as il
e, Many people remain
seeptical thar solar power coald
produee cost-rompetitive,
utility-seale plectricity
seneration.

Tiuc that's exactly what the
Conecenirating Solar Thermal

Engknearing & Technobogy | 2 Seplenbe - 25 Septerber 2R wamw fsiet o mag

Power (CSP) industry has been
striving for many vears to
achieve, despile a lalse davwn in
the 19805 when C5P's early
pignear (Lug International,
wihich built nine G5 plants in
California’s Mojave Desert)
went bankeupt. Thissignalled
thestart of o dormant period as
CAP lechnology gradually faded
inte the hackeround of the

renewahle electricity sector,
surpasaed by robust interest in
the more ‘glamarons’
rechnology of BY

CSP BASICS

Asopposaed to PV OSP generates
plectricity using lechnology
caminon te most single-cyche or
pommbined-cycle power plants,
But, instead of vaing natural gas



or coal as a Mgl souree, the sun
praduces the steam that drives
the engines or turbines ina
plant. The clever pact, and this
elicits much debate in O51°
circles, is how best and most
cost-efficiently te capture the
sy and turn it into heat enarey
Parabalie Trough C5P plants,
for example, vansist of large
parallel arrays of parabolic

{rough salar collectors, which
constitute the solar field, Power
Towers consisl ol a tower
surrounded by o large array of
helinstats, which are mirrors
hat track the aun and reflect its
rays onto g eceiver at the top of
the tower.

Other technologies are being
teveloped too - Fresnel mivror
51 svstems have long tlat

mirrors at different angles to
frcns sunlight oo one or more
pipes containing heat-collecting
fluid, which are mounted above
the mirrors, And Solar THshes
conaist of adish-shaped coneen-
tratar that reflects solar radia-
tion antea receiver mounted at
the focal pednt; this receiver can
pither hea Stivling engine and
penerator for dish/engine

systems, ora lype of PV panel
that has been desienaed to
withstand high temperatures —
i Coneentrating PV (CEY)
SYElBiS,

Asgthe number of megawatrs

penerated through CSE has

o, 50 the scale and size of
the projects planned has
ingroased, Thers is now around
B of CSP capacity inthe US54
rinstalled or under contract),
and 3,70W active or planned
throughout the rest of the world,
Operational CSP installations
rangs Mrom 1MW throogh to
AW — Solar MNevada One in the
1I5A,

But thers iz also an ineraasing
number of atility-scale projects
in the pipaline that could result
in plancs of 100MW plus over the
corming vears. One example is
1S utility PGEE s deal with
Solel for the G530W Mojave
Solar Park (scheduled for 20010
And Southern California Edison
(SCEy recently signed a Powar
Purchasze Apreementwith
BrightSource Energy 10 Use
power from the latter's 1300 W
of planmed Power Tower CSFP
plants, also planned for the USA,

These deals along suggest that
{he utilitics themselves heliove
CST has a bright future,

CSP REVIVAL

Currently Spain and the USA's
sorth west host much of the
commercial, large-scale activity
in C8P But technolegy could
alan he deployed in countries
like Algeria, Moroces, South
Atrica, lsrael, Tndia, and China.

Soville, Spain, has [wo
commercial plants - Abangaa
Solar's P10 and PS20(1T and
200 respectively), Recently
conatructed, when hoch these
plants become fully operational
they will provide cnergy for
E00,000 people, PS10 s apera-
tional, PS20 iz currently in the
start-np phase.

In the USA, States like
California, Avizona, Mevada,
Mew Mexicn, Colorado, some of
[Ctah, and Texaz could host a
large amount of CSP generation.
The sonth west of the USA, for
example, has 7,000 g miles of
land that could be used for CSF,
potentially generating a
araggering 11, 20005, helisves &

wwethaielorg/mapagine |2 Soptereher- 25 Seperben 2005 Engineering & Technology



GENTY IMBGES

THE PARAPC] LIC
TROUGH

Troughs consist of large

parallel arrays of parabolic
traugh solar collectors, which
constitute the salar field. The
parabalic collectar is made of
reflectars, which focus the

sun's radiation onto a receiver
tube fillad with oil. The ail, which
hits 750°C, boils water to make
steam, which prapels a turbine.
Excess heat can be stored in
raalten salt to run turbines after
sundowr. :

I Pros; well established and
proven track record; thermal
siorage possible; can be used as
hybrid power station with gas;

I Cons: The mirrars can anly track
the sun in one difection, from east

Lo wuest; stean also has to be
cundensed back into water;
mirrars are currently expensive to
manufacture;

m Cost:.depends whoyvou talk to:
~ LISE0.12-80.18/kWh, accarding
to REMZ21's Renewables 2007
Global Status report (costs
decrease as plant sizes increase);
$0.06-50.08 according to Chicago
consultants Sargent and Luney
(2003 study);

14 Selected plants: SEGS,. | 891,
(California - 354 M) Nevada
Salar Ong, 2007, (Mevada - 64
MW); Solana, 2011, (Arizona -
20N, Andaso] 1. 2009
{Spain— 50 Mw)

The parabolic frough is made of
reflectors that focus the sai's
radiation anb) a’receiver

4 Dr Frod Morse, a specialist
inC5E

Looking bevond 2014, by
which time many of the current
generalion of CSP plants will be
aperational, there is alse talk of
CARP plants situated innorthern
Africa transmitting electricity
to Burope via high-voltage direct
current (HYDC) cables across
the Mediterransan, One Praject
~ the Mediterranean Solar Plan
(Kled Solar) —aims to have in
place 20,0000%W of CSP innorth
Adrica by 2020,

This may seem far-fetchad,
bt sorme scientists believe that
less than 1 parcent ol the
world's deserts, ift coverad with
CEP plants, could produce as
much electricity as the world
currently uses,

Azide from an incressed focus
on renewables brought about by
climate change, security of
supply, and depleting fossil
resourees, U511 has benefited
Irom the shortcomings of other
high-profile renewahle
electricity technologies, The
high cost of 'V is one contrib-
uting factar that has gone some
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way loreviving interest in OS5
“Truthfully, without the silicon
shortage and the resulting
cansirainis on supply [for PV,
CSE might still be strogeling,”
sava Paula Mints, a PY expert
with Mavigant Consulting.

Wind power ton, whose
installed capacity worldwide now
stands at a respectable 1200GW, has
its owm well-decumented disad-
vantages, The higeestof theae is
its intermittency, combined with
a lack of electricity storage, 50
untii there is a commercially
viable way of sloring wind for use
during periods of high demand,
wind will always be at o disadvan-
lage when compared with
baseload pnerpy technologies.

5P can be much more
predictable and better aligned
with peak demand, as Direct
Mormal Insalation (DNT) - the
'fuel” for CSE is strongest during
the day when people nesd power,

THERMAL STORAGE

AND UTILITY

Certain OS5 technologies, such
as Paraholic Trough and the
Prwer Tower, can incorporate

Salar plantsare ganeralby
built awvay-from large
centres of papulation

thermal storage, in the form of|
sy, steam or molten salt. Excess
heal is pumped inco varcs of salts,
turning them inlo a molten, lava
like consistency Heat can then
be released from the sales when
there is mo 2un to keep the
turbines going, The SOMW
Andasol LinSpain uses
fertiliser sakts - amix of sedium
and palassinm nitrate -as
thermal starage,

It is also possible (o use gas as
a stop-gap source of heat when
there is not enough sun, C5P
with heat storage and/or hybrid.
isation with gas firing allows
CAP plants to provide haseload
prwver; which is extremely
valuabls to o utility

Add ta that the high cost of
technologics such as PV - along-
side intermitlency concerns of
wind - and vou find CSF looking
a lotmore attractive - espacially
those projects such az Andasal 1
that inelude thermal heat
storape; "Higher prices for
crvstalline flatplate technolo-
oies,” savs Mints, “drove the
price of PV technology upin the
shortterm; this has opened a



THE POWER
TOWER

Praner tawers consist of a tower
surraunded by a large array of
heliostats, which are mirrors that
track the sur and reflect its rays
anta the receiver at the top of the
tower, Power tawers also repartedhy
have higher conversion efficiencies
than parabolic trough systemns, They
are projected to be cheaper than
trough and dish systems, buta lack
of commercial experience means
that there are technical and
financial risks in deploying this
technology now, though the PS10
and PSZ0plants in Spain ane
rakirg good progress:

1 Pros: Tower/heliostats can
aperate at higher ternperatures,
and electricity has the potential to
be cheaper than troughs; field
mitrars can Gitin bao directions:
rather than just ane; Heliostats
can alsa be air-caoled, or cooled
by hybrid systems, which combine
air and water cooling;

| Disadvantages: There is

limnited experience and the
towvers could be expensive to
build; Dry coaling can also
potentially raise the price of
power and make it tough to
produce power at peak times.

i Cost: early days, though
Sargent and Lundy estimated
solar towers could become the
lenest-cost form of C5P. They
estimated that towers might be
able to generats electricity at a
levelised cost of energy araund
U530.04 cents/KWh by 2030
(2003 study). ;

= Selected plants: PS10, 2006,
(Spain— 11 MW; PS20, 2007,

(S pain — 2000,

window through which CSP -
with its storame capahilities -
climbed throngh,”

While CSP 5Ll can’™ be
directly cost competitive with
wind, that's actually not alwavs
the major issue, Solarthermal
clectric technologhas Minction
lilke most single-cycle o
combined-cycle power plants,
And while wind powet genera-
tion prices (per kWhi may
rurrently be cheaper, anolher
irmpartant consideration is the
value of the teehnology to the
atility, and the reliability?
dizpatchability that can he
Factored in.

“The value of cnergy is nota
straightforwar calonlation”,
explaing Barbara 1, Loclkwaod,
manager - renewable energy at
the Arizona Public Servioe
Company CAS: “Wilth solar
[CEP] for example, we knomy Thal
wearcan connton itand it 1s
pradueing in the pxoromely peak
parts of the day so il's worth a
whiole Lot more te us, The cost
pap isnot lnear - you can't jnsl
gubtract the price of wind from
the price of solarand zay it's
that much cheaper and
conelude that ‘thac's what the
value 18", The value of wind is
generally less than the value of
solar hooause solar produces
power during periods of high
dermand,”

BARRIERS TO CS5P

OF conrae, CSP still faces
sipnifican! challenges, The
major ene is cost, especially
cornpared with wind power,
Cosla for CR1 currently around
G-1ae (TS per WWh - depending
on technology plant size and
soale, and whether heat slarage
is ineorporated - are prediceed
o Fadl L abhonar B por WWh over
the next decads, thanks to zeale
andl improved technelegy, Bud
wand iz 51111 a cheaper option st
around 4-6¢ per KWh (though
offehorse wind would be more
than this).

CHF is alzo capital intensive,
and the credil crunch hasn’t
hetped, However, inan industry
that admiteedly scill needs
sovernment support, President
Obama has so Tar been kind to
the selar industry inche T5A a
fact that Fred Morse aclinowl-

'CSP has a grant instead
of the investment tax

credit, and a federa

loan guarantee, which
should help on the
debt side. Those are
extremely important.

edges: We now have a grant
instead of the investmeanl tax
eredil, and we have o fedaral
lan guarantae, which should
helpon the debit side. Those are
extremely importane.”

Perhaps an cven bigger
probdem faced by CSP devel-
apers is transmission, Plants by
their nature are generally ailt
away from large contres of
population and this malkes
reansmiszion a huge challenge
that necdz to be addressed befnre
CSP really has achance to shine:
“1E7s enly when you can access
the sun-rich parts of the country
that CSF could start temesta
broader markes,” says Morsa,

Bt addressing the transmis-
sinh isgue 15 hugely complex:
“Tt'aa problem of three diman-
sions” he explains Y One iz
planning; then there is a major
issueof giting, And then how do
vl alloeate the cost of thiz new
hiph valfage thao they call a
hackbone' transmisaion
system? Who pavs? What ifa
Tine goes throupgh 8 State and
none of the poswer comes off in
that State? Do they pay at alld”

Digspite a promised concerted
effort inthe USA under the new
administration toaddress the
[ssue of tranamission, Morse's
hest puess is that noe new trans:
mizsion will open up for at least
five years, and this cowld stifle
the conceplion of new C5P
praojects and partnerships, at
least inthe LSA,

Finally, C8P also hasdetrac-
tors who justifiably point to the
large amaunts of water needed
as part of the procaess, though
ruch etfort is being undertalken
to dmprove efficioney and reduce
the water requirements. Other
coneerns centre on the effects
(hal large solar power stations
have on fragile desert eeosys-
tems, as well as the perception
[hat CEFmight turn out Lo be
angther case where rich
countries take what they need
froam poor connlries, and leave
little for them except pollntion,

Fut in aworld that needsto 1o
yeagla 1Lsell of 0 fpasil fuels and
put W-scale alternative
prereies on the gronnd, many
bieliewve that CEE simply can’ be
pverlooked this time around, &=

IMPROVING
CSP

Build costs and ongoing
operational casts for CSP are bath
being improved thraugh optimised
system design and better
specification of materials, Larger-
scale manufacture, more modular
manufacturing processes and
better orpanised deployment to
site: are alse forecast to drive dawn
the cost significantly,

Across the system, measures
need to address thermal efficiency,
durability, ease of manutacture
and an-site construction.

In the solar field kel develop-
rents are targeting the nptical
performance of mirors, their
ongevity, the support structures,
the durahility of the heat collection
alemients used in trough systems,
aniel the electricalfelectronic
systems used to direct heliostats.

Instead of skeel far framing its
salar troughs, for example, the
Solargenix collectar used at
Mevada Salar One is made from
extruded aluminium. The lower

wiight collector has a unique
organic hubbing structure, initially
develaped for buildings and
bridges. Manufacturing is simpli-
fied and no field alignment is
needed,

And, while most parabolic
troughs are made out of glass,
ShyFuel's SkyTraughs are mads
from the company's own mylar-
like ReflecTech film. SkyFuel claims
using this material can bring down
the cost of a solar system by 25 per
cent. MRELs Advanced Materials
pragramme is continuing to assess
a range of solar reflactar materials
including thin glass, thick glass,
aluminised reflectars, frant-surface
mirrars, and sihvered palyrmes
THierars.

Starage can also make CSP
electricity a much mare attractive
financial propositicon as it allows
C5P o provide baseload power.
The mast well-known variant is the
indirect thermal energy storage
technique — it uses maolten
potassivm and sedium nitrate
saltina two-tank system (this is
used at the Andasol 1 parabalic /
trough plant). y

e
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When the wind slows

Wincheor<s" VAWT rotatas at low spesds, meaning it nesds

WINDWORKS Engineering has
taken the wraps off @ new Yertical
Axis Wind Turbine MAWT) and dis-
closed that it had erected a kW
prototype at fs lesting facility
north-aast af Pearth, Australia.

The TEW deasign, with a wing
hizigght of 5.5m, will now be testad to
eviluate its asrodynamic perfor
mance as well as stability, sound
and vikration levels under various
wind: ragimes. This will be followed
by e tialling of a selection of pear-
rmanearit magnet generatons,

Tha Windwaorks turbine, which
has its main rotor-shaft arranged
wartically, a8 opposed to horizan-
tally, does not, like its Horizontal
Auia Wind Turbsine (HAWT) cousines,
reed to be pointed Into the wind to
ha effectiva. 1 alzo rotates al low
spaads and hance emils ithe noise,
an advantage on urban sites whera
winel direction is highly varabie,

Despite their benafits in low-
wind situations, VAWT turbines are
not as elficient as their more aom-
mon honzontal counterparts, a fact
acknowladged by the engineers at
Windworks Engineering. It admitied
that while the afficiency of HAWTs
in wind-tunnel lesting may be as
high as 45 per cent, atypical VAWT
design may only achieve between
25-35 per cant efficiency.

Howeaver, it alse alaimed that
efficiency of HAWTS in operation is
significantly reduced due to ineffi-

£hees

sss wind 10 produce energy han corventional twrbines

o

e
o

Windworks' turbines are sald {o operate at very low nolse levels

ciencias rasulting from the lurbins
not fully facing the wind at all times,
as well as lengthy maintenance
shutdowns: This, the Serman com-
pany said, causes the effective
efficiency of the HAWTs to drop to
about 25 per cent over thalr (fatime,

Windworks alse added that its
dasian will be considerably less
expensiva than a horizontal design

Suitcase inspection

AR TRAVEL could run smoether in the future with a new technology
that quickly determines whether unattended luggage is a threat.

The Unattended Luggage Inspection System (ULIS) is being
developed by EADS Sodern, a subsidiary of EADS Astrium.

The suitcase-sized 1:n5pactir:m machine works using neutron-
integration technology, explained Philippe Le Tourneur, chisf
scientist on the project at EADS Sodern.

When an object needs to be inspected, a fusion reaction will be
initiated inside the maching’s neutron twbe. The machine will then
eject neutrons onto the suspected object. These neutrons will react
with the atoms of the object and free gamma rays.

The maching’s gamma-ray detector will collect these rays to
help determine the location of all the atoms in the object. When the
mapping of atoms is complete, the machine ransfers the information

16

to commission, That is bacause,
while horizental turbines require
deep foundations, the vertical tur-
hine can be built on much shallowear
foundations and can be erected
without the need for cranes.

The Windworks VAWT, with
a wvartical-aupporl column and
three varbical, asrodynamic wings,
sports a generator that sits low Lo

ground fevel, minimising mainte-
nanca cosls, as well as reducing
the: complaxity of the foundations.

Tha new turting is also said to
aliminate problems that have arisen
at many HAWT windfarms, whara
birds and bats have besn known to
fiy into the spinning blades. Engi-
nasrz at Windworks claim that
because their design appears as a
solid mass to wildlife, the design
does not have the see-lhrough
effect common in HAWT designs
and sa birds and bats Tly around it

The turbing is silent too bacausse
thera is no compression of air
betwean the wings and the support
column as with the HAWT. The
Windworks VAWT s also smaller
than a comparable HAWT and cra-
ates less shadow and visual impact,

Windworks does nel plan to
build or own a manutacturing facil-
ity to build the MaWT turbines.
Contractors manufactured the pro-
lotype terbine 0 Australia and
future  manufacturing  will  be
sourced and tendered from Asian
COm panies under the supanision of
Windworks. Agreement in orinciple
has bean raached with Siamens to
bt and supnply the electric system
far tha turbines.

Windwerks plans to develop tur-
bires for daomestic, commarsial
and industrial usa ranging from
2.5k 1o saveral MWs in capacity.

David Wilson

to a remote laptop computer and uses an internal database to Identily
the molecules and determine whether they are a threat.

Le Tourneur said the system can determine the presence of
explosives that cannot be detected by X-ray systems or lrace
detectors, 'Neutrons have the capability to penetrate objects such as
bags. The system is able to penetrate 30-50cm into an object. Gamma
rays are able to go out of the object with the same depth.’

Le Tourneur said neutron-integration technology is well established
but EADS Sodern is the first to miniaturise the technology so it can be
used in a portable detection device. He added that faster electronics
and better processing power have macde this device possible now,

The ULIS is still in prototype form, but EADS Sodemn claims early

tests have proven successful,

Siobhan Wagner
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Photovoltaic panels integrated into building structures are making
inroads in the solar energy sector. Stuart Nathan reports

175 LATE afternoon on a gorgeons
Angust day in London amd, from the high
vantapes pint of a roof terrace in
Waterlao, the city 15 locking at irs hest,
The goiden cross atop the dome of St
Paul's Cathedreal glillers in the distance
and the sun sparkles off the glass panels
of Waterloo Station's zawicoth skyline,
O this terrace, the sun shines off some
neat rows af hedging, pebhly pathways
and several sections of angled raof, all af
which have different tvpes of zolar panels
nestied among their tiles or slates.

"This s pactly A test rig and partly
a sales sulte, said Alan Souch, chiel
technalogy cfficer of Selarcentury, a
UK supplicr of building-integrated

22

prhotespltaics (BIPW), "We ean show off
our whele range of solae cells o dilfer-
ent applicationg and tvpes of building,
Ewerything we do is bailding
integrated, hut the selar industry gots
very ted up with what is and what isn'l
RIF; r isn'at all well understood,”
The mest accepted definiticn for
BEPY 15 that the photovoltaic panesls,
rather than being simply holted onto
# bailding, replace some of the conven:
tional huilding materials, forming
an integral part of the stroctore of a
building. The most obvious application
iz for roofing; photovaltaie cells can be
Tadle inelo panels that do the same job
as conventional roof tiles while alzo

penerating electricicy and, becanse the
ronl is expozed Lo more sunshine than
any other part of the building, this
miakes sense.

(her applications for BIPY also
exist, howaver, and naw forms of
photovoltaic cellz are heginning Lo
mialie therm more practical, Soelar
cladding on the facades of buildings,
particularty on the sunny south-facing
walls, are now beginning w be seen,
eepecially on modern conumercial
buildings with large wall areas.

Meanwhile, the newer thin-tiim
photovoltaics may he about o male
asplash in the BIPY market. Mot as
efficient as the current marke-leading
eells, which are made from crystalline
silicon, thin films are nevertheless
lighter and cheapaer and can be made
ransparenl; some industey ohservers
believe they could kick-start a new
chapter i the slory of solar power,

It iz a fast-prowing sector, cspecially
in Burepe. Worth arouwmld €143m
(LLERmY in 2007, prowth rates are
aceclerating in Germany, Franoe
anil Italy as their povernments set up
subsidies for homerwners 1o nstall
solar systems, With similar subsidies
seb b hecome available e the UK next
yvear, the sectar is expecting to see
e take off,

solarcentury’s expericnes with
BIFV is extensive; ameng its projects
is the roof of a new atd striking
education centre al the Bden Praject
in Cornwall, South explained that, in
arder 1o affer BIPY, the company had
o develop it own range of products,
e were [oreed into that, really,
hacguse the laboratory’s thinking of
a solar walerdeesn't work 2o well with
the comstruction industry's thinking
of the materials yvou need to put upa
building,” he zaid,

Honover, South alse considers that
the concept of BIEY is aslippery ane,
I yon imagine a tield of solar panels,
asalar farm, thal's ohe thing,' he sail,
‘Bt if vou imagine a large industrial
mstallation, with many panels all
Eileead wp an 107 tr cateh the maximuwm
amount of sunlight, voeu mighl think
that it was just & bolt-on, But a consid:
crable arnount of inlegration has to be
dane, in engineering terms; you have
a masaive aorodvoaniie oad from all
these panels and it had to be well
integrated with the bullding's
structure, otherwise the panels will v
ofT o Che™ 1 pull the buildine down,”
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For Solareemoary's inscal lation s, there
are two frther levels of integration, said
South, “The second tvpe is architertural
integration, where the solar panels look
more like part of the building, bot still
have to he installed by speeialists, solar
pladding is a paod example of that,” he
pxplained, “And the third i whal we call
process inftegration, where the panels are
not poly an integral part of the building,
but they can ba insialled by someone
withoul specific gualifications or experi
enee, Our solar roud tiles are an example
at that: they can be inseallad by o roofer
o1t the same battenz as a standaed tile and

vt Just have toacrew them o and Photovaltaic cells
conmeet two plugs,” can be bult into
Integrating renewable meneration panels that do
into buildings s contentious. The the same job as
government is calling for incressingly comeentional roof
ambitious targets for renewables peners- tilas while also
tion and for huildings to penerate their generating
g ponseer; wind turhines are becoming sleciricity

R

i

more cotnmonplace and can even be
bonshit at DIY storves, However, there
is zome debate ever how elfective such
measnres are, Pavback times for wind
turhines, especially domestic ones, are
[onz and many meagures are dismissed
as ‘grecnwash’

Selar, however, 1z different, at
leasl it terms of its potential, Tmperial
College photevollaics expert Nl
Fkins-Dankes ciaims that the 7K has
sufficient roof space (o generate a large
amiunt of power, "The most efficient
solar modules right now, which use
crystalline silicon, have a 19 per cont
enerpy conversion rate; that is. they

For a honsehobd connected Lo the
Mational Grud, BIPY could make a lot
of sense, according to Blins-Daukes, T8
WOLLASSIIME 1N average of atm® af roof
area per houzehold and if thal house
dioesi't bave any unnsual energy
demands, then iF vou install a 53910
peak BIPY syatem, they'l break even
over the vear, selling alectrivity (o
ther grid i the summer and buying it
uaring the winter, But the crucial issae
here is the cost of the electricicy.”

Seuth added: The acid test 5 geid
parity — if the energy you malke is the
game eosl o cheaper than what you-gel
off the prid and that depends a lot on the

The government is calling for increasingly
ambitious targets for renewables generation
and for buildings to generate their own power

convert 14 per cent of the solar energy
that hits thern inta eleetrizity,' he said,
Al i von covered every rool in the
U6 with those, sou'd have 3500 of
penerating capacity, but the capacity
dombles in the swnmer and it dives

in winter because of the difference in
day lempth and the intensity of the sun.
W'l get hge amnonnts of eleciricity in
e surntner, whin we wse less of it and
e ess in e winter - and that
brings us inta the discussions of how
wie gar manage demand, rather than
just meeting it

post of e svstom,” Countries such as
Germany have feed-in taritis', povern-
ment granta that subsidise renewalile
power sothat il acaing grid paricy,
The UK will bring.one in this year,
Ekins-Drakes sajd that this has
Beer very successtul in Germany,
The way the Germans see it is lke it's
purchasing a government harnd,” he
riplained. You make an investment.
you get your maney back in a gosran-
pegrid e o then vou're in proefit The
banks have been very cocperative in
providing the finance to buy and install
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the systems, 20 it's 3 very safe Invest
meenl. And 1F that happens here, then ]
think pecple will e very happy to
generate their vwn electricity, sspeciadly
innew-builds. But it depends very muach
om howw the fead-in taritt is adopted and
presented, whether the banks suppoet B
and what non-ecenomic barriers thers
are, stichas the availabilily of reliable,
competent installers.

Socandevaeloping lechnolegy help?
Crystalling silicon is still the leading
product, mainly becagse of s efliciency.
Thin films tend fa be less than 10 per cent
elficient, with the highesl elficienaies,
fram amorphous silicon cells and rare-
earth metal mixtures, approaching 12 per
cent. ndeed, a recent project to install
BIPY pra model sistainable home at the
UKz Building Research Establislhument
specified crystalline-silicon roof panels
for just this reason. Katherine Haolden
of Arup, which boilt the houss, said;
"The design was heavily infleenced by
the solar panets, We had tropt for a
monopiteled roof, with the entire roofl
south facing, and 1t had to everhang the
building to ger enough photeveltaics
anid a suitable cutput,”

However, ather thin-film technologies
are knoclking an the door, or rather the
window: organic-lased photovoltaics,

BIPY technology
dovalepad by
London based
Solar Century have
appeared on
butidings in,
chockwisa from
below: Derby,
Cambridge and

with elficiencies of up Lo eighl per

cent, are 3 pessibilicy for surfaces

thal crvstalline silicon cannol reasch,
"The research on crystalline silicon

s coneentrating on reducing cost

rather than inereasing efficiency,” 2aid

sSouth. "'he physical limit — the highest

cfficiency possibic— for a zilicon solar

] ds 29 per cend; the units we ofter are

21 per cond. My strong belief is that we

therefore in the case of BIPY, not so
architecturally uzeful as silicon.”
Melassachnsetis-based ormmic solar
pioneer Konarka is rying to address
this witha pavticularly low-cost, low.
energy preduct that il calls Powey
Plastie, Capable of being made
Lransparent and i lavge wolumes,
Power Plastc can make any surface a
zolarenersy converler, even windows,

Organic-based photovoltaics, with efficiencies
of up to eight per cent, are a possibility for
surfaces that crystalline silicon cannot reach

aren'l 2oing o gel betver efliciency in
my lifecime, but there are huge efforts
#oing In o maximize he calpod pes
pound of capifal investiment, rather
thars the outpal per anit area.”

In part, thiz is bacanse organic thin:
film photovaliaies 12 inherently cheaper
than z1licen, which requires a large
amonnt of energy tereline the element
from zand. "Orpanic photovoltaics is
pobng 1o win on eost — there's ne doubae
abecut that,” said Ekins-Diaukes, *Iis
pribalern is that it's lower efficiency and,

i
-

The technoloegy, originally developed
as a material to provide solay power for
tevps 0 the Tield, works by mimicking
the structure of 4 semiconductor with
prganie materials, We swark with
pelymer organic photoveltaies, using a
enndueting polymer,” explained Srini
Balasubramian, co-founder and
research and development director of
Komarka. 'Indo this, we put donor and
aceepior species,” be said, “The denor
would tvpically be something like
polvthinphene and che aeceptor would



be a fullepene-based malerial, ¥We mix thar
ntn the polymer and coat them anto the
bazer sheet n layvers. When light hits these
blemids, we have charge transter from
fdenor to zeceptor, We linish the devics by
pulling Mocking contacts oo che interface,
sip plectrons can go theough one side and
positive charges throwpeh the other.!

This appeoach allews the company to
Tl ks photavaltaics material by using
a simple coating technigue. "We've
formlated these semicondoctor materi-
alz as a fluid, soyou can think of itas an
ik, sowe pan vze a printing technolog,'
aaid business developmend direelor
Stuart Spitzer. "The temperature is never
higher than boiiing water ard, with a
wide enough machine, vou can make
ereat quantities very quickly” Other
graanie photoveltaics technigques invodve
wacim deposition ar cryvstal growth,
which require far more energy, Hims
and expetgive equipment, he claimed.

The canversion efficiency of
Kemarka's material is 6.4 per cent,
according to Halasubramian, although
there iz a trade-oft between the thickness
o the costings and 1he amount of electric-
ity that can be produced, This s an
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Konarka®s Powor
Plastic is capable
of baing mada
Transparent and
can make any
surface a solar
BHEKDY CONVErtor,
including a

large windaw
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imporcant point, beoause one of the
most intereating applications of Power
Plastic for BIPY applicalions is to malie
the coating thin enough to be franspar-
ont sothat the material can be bonded
o glass to make a salar window.

‘Becatse we're Lsing orgatic
malerials, we can tune the energy
absorprion spectruam of the polymers
to el difMerent colours; red, sreen anid
blue,' said Balasubramian. ‘And we
can alse e different intensitics and
saturations of the colour,”

Spitzer added: We're planning to
launch these products this vear, selling
to window manufacoirers, and they
wotld thin supply solar-eollecting
windiw systems.”

Ag trapsparency (s important,
antput will e litnited and chis means
hat the systems will be hest suited oo
buililings with very large aress of glass:
commercial and office aildings, in
parcicular, according (o Balasub
ramban. My assumption would be that
these would provide supplemetital
power, although, for a vooting installa-
Flon, we can produce an opagque versicn
thal produces more power,” he sajd.
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e ||:|’eal for use in «hg LK ﬂr‘d BlaEnTErE | in
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However, Balasubramian's ambition
ia to produce g totally transparent,
vt still high-output, svatem, Tt nol
possible wet, but we could conceivably
fine-tune the polymers to absorb in the
long-wavelength region and not in the
visible reglon ar all,’ he zaid. ‘It woald
lonk teansparent, bl i wonld sl
penerate a lol of power from the solar
Tighit vou can't s,

Elkins-Daukes sounds a note of
cantion, however; in terms of reducing
the carhon emissions [rom power
seneration, solar can never he the (ull
answer. "You have 1o Keep it in perspac-
tive,' he said, “The average family
doesn't actually wse that moch
electricity, i comparisan to the gas
central-heating hoiler. the fuel for their
car, the ety that goes into prodoe-
ing their fieod or the el buened to get
therm on their holiday to Spain, We can
provide the present eleciricity needs of
domestic bulldings and some comimer-
rial buildings through BIFY and that’s
an importanl potential, bat that's just a
fraction of our enerpgy use. Aswith all
energy questions at the moment, there
is no single silver bullel”
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