ENERGY CHALLENGES FOR THE 21st CENTURY

Energy savings g0
through the roof

New building materials and a holistic approach to
architecture are dramatically lowering domestic energy
consumption. Valerie Jamieson surveys recent projects

Hot spot Hermann Heinrlch, a bunIdmg physm:stal Kalserslautern University, studles the infrared
radiation emitted by a house 1o find any hidden heat lesses, Before the 3 litre house was rendvated,
large amounts of hest escaped through the walls and the lintets above the windows (top left). These
thermal bridges were subsequently eliiminated after conversion {top right). Improved insulation and
window shutters have dramatically reduced heal losses from alf sides of the buitding (bettom).

Lrom ihe outside, Sabine Glaser™s apint-
ment block in l.udmg::h:lll‘.n looks ke any
other building in the strect. But theve s
more 1o the T0-year-old property i
meeis the eve - s the st obd Daldmg m
CGermany o be converted rom a draughey
energy-guzzling residence 1w energy-ctli-
cient homes. Dubbed the 3 e house™, the
heating bills for Glaser’s 100 m” aparinen
have been shashee from €700 a vear o just
€100 thanks o the faest advances in insu-
Iation ard building weehiology:

Hewingan ald house consumes the equiv-
alentol 20 linvs ol odptrsqu.m metre cuch
vear ad Ieads o the production of GOky
of carhun dioxide per square metre. As its
wame sugeests, the fuel consumpuon of the
3 lire house is significandy lower, And with
al least 24 million apariments in Germmany
in wgent need of venovation o inprove
theiv therinal insalation, i is clear that (e
polential energy savings arc mpsive.

New legishuion that lorees every new
house in Germany to consane less than
7litres of il per square metre came into
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eflecr eavlier this yea However, 1l chen-
il company BASE sor itsell the more
ambitious goal of bringing an older prop-
Criy ]uat awsicle the gates of the company™s
oflices 1 Ludwigshalen. to well beyvond
maodern standards,

T'he renovations were cornplewsd last year
and nine familics  ncluding Glasers - have
moved ino apariments hal contain 2 rall
ol sensors installed by Hermam Henench,
a building physicist ar Kaiserstauterns Uni-
versig Chver 130 sensors monifor aspecis
such as the lemperature ol the rooms. the
energy Mux mnto the building and e air
qu bty o shed light on the energy consump-
tom el heat losses.

The measuretmznis wiv being made over
Huee years so thal Heinrich and eo-workers
can understand how energy usage chiuges,
[or example when the residents go on holi-
day: “Adter eme vear ol measurements, we
hawe hirts (hat the eneay consunyion i, in
fact. lower than 3 itres perv squace meue,”
savy Theinrich, “1he building appeans
have [ultilled the avebitects” plans,”

ahyslesweh grg

Changmg rooms

husulation has plaved the higgest role in
drommatiealdy cutting 1the fuel conssumption of
the property, The Gagade ol the building is
clad with 2(hem thick punels of XFOPOR,
anew upe ol thermal insulaor developed
v resewchers ae BASE FPhe polysivreace-
s isureial contains microscopic Nakes of’
graphite dut retlecthem, makinge icchMewde
for thermalb radiation w penciace, Indecd,
the thermal conducivity off NEOPOR is
significamly lower than that of expanded
polvsivrene, a conunon wsulator in homes,

As o resnlt, only hall” the amoonr of
NEOPOR is needed w provide the same
tevel of Gusulation as comventional poly-
styviene, making W ideal lor old Duildings
that have liide space Benween cavity walls,
The existing insulation in the rool, ceiling
ancl celiar of dw building has also been
replaced with NEOPOR. Abow 18 iwes of
crudle oil ie needed Lo procace a NEQPOR
panel withanarea of Lm™ and a tickoess of
20 eny, but estinmates show that tis will swe
sonie 1200 lines of heating oil over a period
ol 30 ears.

The interior walls of the building we
coated with a gpnecial plaster that helps w
Leep ronms eool insumumey without air cou-
clitioning Abso designed by BASE, the plas-
wer contming raicrocapsules filfed with was
particles i stove Jlatert heat i it is veny
warnoutside, the wax mehs. tlwreby soak-
ing up heak withowt mosing the wemperature
of the roont. “Tesis have shown thata 2em
thick kaver ol the new plaster has the same
heat absorption capacity as a 20cm thick
timber-bricked wall.

¥nocking down bridges
As well as focusing on good insulation. die
desigmers have aso reduced e inlluence of
“thermal vidges™, such as thick bohs and
serews thal ean conduct heat past Ure insu-
Lation. Lot exinmple, to mintmize heat tosses,
the aparunent isleonies ace butlt as separ-
awe free-staneling structuees that just wueh
the he instead of being boleed dieetly
onta the buikding, In addition, the windows
are teple -:T_“_ld.t('d w cut the heat Joss by a
luctorof five compared with a single panc ol
ghass, while the window Fraunes are nade
ol a plastic that i insulated with @ poly-
urcthane core. But the large windows play
another hnportant role - as welk as im|)r0-
ving the amoum of nawrsl lighe emering
the Immgﬁ s mnd hedrooms, they allow solar
raclizuion 1o heat south-tacitg rooms.
Although ihe buailding is virwally antighe,
an energy-saving venulation system pro-
vides residents with [eesh aie Wirm, stade air
i deswn up from die kitchens and badh-
roots {n o heat exchanger o te ate,
which wansfers 353% ot dw heat 1 1he in-
coming air. This Gesh air iy then heaged
lurther before being puped inoe the living
ramus and bedrooms, Heinrich and co-
workers al Kabserslastern also inonor the
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ot of ciurbon dioxicle hreadied out in
<o ol the iputauents 1o el howe well the
ventilation system is working. 11 the levels
of carban diaxide are we high. the vendla-
tinn vate needs o be dnereased.” explains
Henricl, <but if they ave oo low den the
vemilation cin be deereaseed o sine even
more mones,”

Newtser BASY plans o install apuoly-
mer-cleetrobyie-membrane fuel cell in the
basement w generate electricity widh fower
grecithouse-gas emissions. 'he miniawre
power plang will fiest convertnatral gas into
it e hydrogen-rich gas, which will then
be poaped imo the tael cell w produce an
clectrie cwrrent e pages 500 300 BASE Tas
mvested €300 in every squire metre of the
3 hire howse in Ludwigshafen. Butwith siens
that a market for the renovalion ol old
huildings worth over €H0bn is beginning
ter emerge, the company clearly views their
Vst as inosiey well spent.

Cool in summer, warm i winter
BASIE is not the only organization develop-
g energy -saving hedlding waerials, Nor-
hert Kénig, a building physicist at the
traunhoefer Institute for Building Physies
in Stuugar, Germany, and eolleagues have
developed @ vew wpe of double-glazing,
citleel -0 Al which wirns opaque ac high
temperatures 1o prevent butldings  trom
overheating in the sunmer, My ghiss
buildings - inclucding greenhiouses, conser-
vatories and ollices  ewrrently have blinds
or air conditioning installed w keep theie
ineriors comlintable in hot weather:

T-OPAL has been designed w be a
cheaper alternauve, costing just pne-tenth
ol the price of shuarters with (he same area.
The insuliting gup in e nesw type ol dow-
ble glaing is filledd with o “thermo-optical
polvmer”. which ras optical properties thi
change with temperawre, Oncoul das, the
polvmer exists i ks erystalline oo and
transmils light. However, on hot days, the
pohymer undergors a phase ransition into
a medted stine that reflects mere Hght and
infrared mdliation than 1s oansmis, "The
glass, which las been paented by the
Traunhofer Institute, is currenty dn the carly
stages of production and shoultl be o ihe
market next year

Komig's calleagues i Suuttzaet have also
developed an inorganic thermal insulator
madle: from reeyeled gliss as analiernative o
polviinrene and mineral woo!, which can
cause respirinorny problems i used ncor-
recthe Shards ol gluss are gromnd dovwn and
mixed witly an expanding agent to aeae o
arithibar imaterial teat can be moulded uno
shape. During a final stage of heat wrem-
izenl. the expandeed glass granules honed wo-
gether at certain points o produce a porous
nsnlarer with a tow thernud conductivisy
Knowias REAPOR, tw new materinl can
withstand high pressures so that it can be
indegrated witlr oilier Gxtwres and fittings, Tt
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fitted to the top floor of south-facing homes.

is importam, says Konig, o building physi-
cists (o develop nenedals thar will work in
practise. satistving both building vegalaons
and construction companies” hudgets.

S, 35 1t possible o build cnvirenmentaily
iendly homes lor about the same price
as conventional residences? Architeer Bill
Dumster believes that ics possible. ‘The key,
bie says; is 10 incluede renewable-enesgy de-
\'jl:(f.‘i :lll(l l'll("l'_l.,__r)".ﬁ[l\_illg i‘l::l.llll'l'.\ dl VY
decision in the dexign process, suher dun
Lol them on as an expensive alterthought.
His company has already developed de-
tailed destgms, tracked down high-cpeality
huilding uwterials and tested them in exise-
ing energy-saving Lutldings, thereby recu-
e the cost or luire developmeats,

Ouie ol Pmster's mest ambitous projects
is i Beddinglon Zero Ysiergy Develop-
ment {Bed ZEDS  the Gt binge-seale “em-
bonncutral” heusing development situansd
in Suttons, south west of London, Buill on
the site of a reclaimed sewnge works, Uie 82
homes are o mixuire of apartments, mai-
sonettes and wown houses made from re-
claimed hricks, timber snd steel, e homes
are heated by o cennbined hea and power
[lant that s faelled by wood chips frosm local
wree surgeries, which wonld otherwise e
st woa hand(l <ite. while photovoltaic
paocls mouned in the cladding and vools
pravide additional clectricin: see pages 33-
361 Smne of (his clearicity will soon be
used o power afleet of eleeuic vehieles be-
[ongiin 1o 2 car ool

Like the 3litre hemse in Ducdwigshiafen,
the sonth-lfing rooms have Llirge oipie-
rluzed windows o beneit [rom the warmth
of the Sun, and insulrgon with a low drer-
nul conducuvity is litted to ali the external
wills, mols and ground Nooss o reduce heat
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Grean houses - the BedZED development in London generales some of its electricity from solar panels

losses, Meanmwhile, cach kitchen is equipped
with the latest energy-efficicnt apphiances
andl waste water [rom the sink and the barh
is recyeled for use in the wilet and to water
the roof gardens  thus cutting water con-
sumption by oue-third. All 537 of 1he houses
that are tor sale have been snapped up  the
remaming 25 will be rented cut and the
first residenis moved ina few weeks ago,

Flower pawer

Many of the energy-saving features of
BedZED are mcorporated in another of
Dunster's cesigns, the Flowertower - so-
called because &t eomprises four peal-
shaped towers arranged like a flower. Sull
lirmly rooted to the drawing board, (e
high-rise black is expected 10 generate 20
its cleciricity from a combination of photo-
voltaic pancks and i wind tarbine howsed in
the iy between the towers,

The plaus lave been developed so that
the towers chamed 1he wind, boosting its
speed by a factar of four and making wind
power possible in urban areas. Dunster bie-
licves that he same vertical-axis turbines
found an il vigs are ideal for the project
beeause they are almost silent and only need
taintenamee onee cvery five vears,

Whether the Flawer Tower desien takes
ofl’ reniains 1o be seen, bhud it s clear thau
architcess and building physicists cam play
an imporiant rele in producing environ-
mentally fricndly buildings that will help to
reduce sur impact on the planet.
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