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Low-energy design: two views

Looking abroad, we see many examples of intelligent passive design,
writes Piers Taylor
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Over the following pages we publish viewpoints from opposite sides
of the green debate. First, Stephen Kieran and James Timberlake argue
for technology as a key generator of sustainable design, while on
page 61 Piers Taylor argues against ‘bolt-on baubles’

he application of technology
in pursuit of sustainability
is tense and uneasy. Some
blame technology for our current
predicament: ozone depletion, rising
sea levels, loss of habitat and a host of
other threats to our existence. Others
believe technology is the answer. Faced
with these polarising viewpoints, it is
tempting to turn back to a time when
architecture directly reflected the
natural energy economies afforded by
sun, wind and water. But we cannot
revert to the comfort of a known past.
As architects, we must apply technology to focus on the scales at which
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we operate. Technology is not going
away. We must revisit the intelligence
of craft-based vernacular form, extract
the relevant intuitive approaches as a
baseline and bolster them with technology. A return to good passive principles based on regional climates and
vernacular knowledge is a start, but we
need to do more to achieve nuanced
and incremental performance enhancements. As we stated in our recent book
Inquiry (2011), the ‘ethical obligation
to perform [is] a central generator
of architectural form’. To add to our
intuition we need to look closer at
more specific and refined scales of use

Above Brockman
Hall for Physics,
Rice Univeristy,
Houston, Texas,
2011: the north
elevation’s glass
curtain wall utilises
a Penrose pattern
to allow daylight
penetration while
screening out
unwanted solar gain
and glare

and inhabitation to gain comfort and
performance enhancements. It is here
that technology can turn its maligned
role on its head through the application of both hardware and software.
In the hardware realm, we have
developed multifunctioning walls that
employ technologies to capture desired
energy (solar and wind) and reject
unwanted energy (heat and ultraviolet
rays). For example, facades on our
Yale University Sculpture Building are
tuned to building orientation, using
a combination of highly insulated
glass, aerogel-filled translucent panels
to admit daylight and solar shading
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’m not anti technology – it’s just
that engineered solutions are
often unnecessary to reduce the
environmental impact of buildings.
I am an advocate of appropriate
technology but I don’t think we can
engineer ourselves out of the pickle
we’re in. And it pains me that bolton baubles such as solar thermal
and photovoltaics are often the
starting point for discussions about
the environmental performance of
buildings – as if adding a few high
energy trinkets will solve the problem.
This does not mean that sustainable
buildings must suffer from wooliness,
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with a boringly predictable syntax of
friendly materials. Yet frequently they
do, particularly in this country. With
our Room 13, an art space for a Bristol
primary school in a gritty inner city
context, we tried to debunk this theory.
Using reclaimed concrete blocks and
bright blue EPDM, Room 13 (which
won an RIBA sustainability award
in 2007) is a robust building made of
durable self-finishing materials that
was cheap to construct and is cheap
and simple to operate.
Debates about building performance
often centre on heating, power and
cooling strategies to the neglect of

Above Room
13, Bristol: the
volume of this
highly-insulated
multipurpose arts
space for a primary
school is designed
to facilitate natural
stack ventilation

gains that can be achieved by creating
durable, flexible buildings made from
materials that have low embodied
energy. The loose fit model – where
buildings are not overtailored to
function and are flexible enough to
be reconfigured in the future as needs
change – presents a more sustainable
model than one that continuously
sweeps away and rebuilds.
AHMM’s Tea Building
(AJ 19.07.12) demonstrates how
future-proofing can be achieved by
designing in flexibility. No PVs are
bolted onto the project because far
bigger and more cost-effective gains >>
71

72 theaj.co.uk

PETER CooK / ViEW

The greatest gains can
be made in the most
superficial areas

Above Martial Arts
Dojo, Bath, 2012:
the beech-ply lined
space is naturally
ventilated and, far
right, a window
offers daylight
without sacrificing
privacy Right Glenn
Murcutt, sketch
of Australian opal
Centre, showing
underground
building with
ventilation towers
and PV panels
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have been made in less overt ways.
Its recently completed University of
Amsterdam (AJ 24.01.12), where a
series of 1960s buildings were stripped
back to the frame and the potential for
future re-adaption was designed in, is
a compelling argument for buildings
that are less specific in their response
to programmatic function.
As a nation, it constantly surprises
me how little we make use of timber –
let alone home grown. Typically, where
we use it, we import and process it. The
Code for Sustainable Homes does not
even consider local sourcing of timber
in its ratings. Using timber and other
materials sourced as close as possible
to site make enormous reductions in
CO2 compared to distribution from
remote processing plants.
Our Caretaker’s House, completed
last year at the Architectural
Association’s Hooke Park estate in
Dorset (AJ Small Projects 17.01.13),
was an exercise in making a low impact
building without any engineered
environmental solutions. Constructed
entirely from untreated timber grown
on the site, the house contains no
concrete, not much that isn’t timber
(including the insulation), and very
little that has travelled any significant
distance. Waste wood from the site
fuels both heating and cooking.
As to what using timber means
in terms of empirical data, Feilden
Clegg Bradley Studios calculated
that by changing the roof structure
of The Hive, its Worcester library
(2012), from steel to cross-laminated
timber, the equivalent of 20 years of
operational CO2 emissions were saved.
Waugh Thistleton showed us similar
at Murray Grove (AJ 08.05.08), a
residential tower constructed from
cross-laminated timber, saving 21
years’ operation CO2 emissions when
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compared with concrete. According
to BRE, in a typical London
commercial building, 60 per cent of
embodied energy is in the substructure,
superstructure and floors. Reduce this
and the carbon savings are enormous.
Interestingly though, the greatest
gains can be made in the most
superficial areas – floor finishes. The
Green Guide to Specification points out
that 40 per cent of the environmental
impact of a typical urban office
building when measured over its
lifespan is in floor finishes, which are
replaced every five years. The lesson
here is that enormous opportunities
for reducing environmental impact
can be achieved through material
specification, not just mechanical kit.
Looking abroad, work by Australians
Glenn Murcutt and Peter Stutchbury,
as well as Francis Kere in Burkina
Faso, exudes intelligent passive design.
I’ve been fascinated by Murcutt’s work
since my undergraduate days in Sydney
over 20 years ago. Recently I’ve made
pilgrimages to Australia to meet him
and visit his buildings. Each project
is a case study in an extraordinarily
accurate environmental response,
achieved in the most delicate ways.
In the Northern Territory,
where hurricanes are common, the
conventional response is to build a
concrete bunker to withstand the
extreme wind. Murcutt’s solution at
Marika-Alderton house was to make a
seemingly fragile lightweight pavilion
that entirely opens up to let the wind
pass through, negating the need for
lots of energy-hungry concrete.
Currently on site with estimated
completion in 2014, Murcutt’s
Australian Opal Centre, a museum
of opal mining and opalised dinosaur
fossils located some 500 miles northwest of Sydney, shows that even in the
extreme climate of the outback, it is
possible to design out air conditioning.
Instead, gradients of air temperature
and pressure will drive passive
ventilation across stack towers that
catch the wind and pass it through the
museum, which is built deep into the

ground to benefit from thermal mass.
In the UK, we often hear that
traffic noise prevents us from naturally
ventilating building in cities. In the
centre of Bath, we had exactly this
challenge with our Dojo Space, a
martial arts workshop (AJ 20.09.12).
The brief called for a space where
up to 30 people could take part in
noisy martial arts activities in a dense
residential environment, and conversely
carry out activities that require near
silence at peak rush hour. With a series
of low-tech baffled louvres which draw
air across the space and stop noise
coming in or leaking out, we were able
to passively condition the space.
In addition to reducing the
environmental impact in the way we
construct our buildings, we also need
to radically change the way we operate
them. Data from Jones Lang Lasalle’s
Tale of Two Buildings (2012) report
shows an inverse relationship between
buildings with the best EPC ratings
(which focus on design intent) and the
worst measured building in use figures
(DECs). In short, the best designed
buildings often perform the worst,
showing that there are many factors
that impact the actual energy use of a
building that are beyond the control of
designers. Often this is because of high
(and lazy) use of heating and lighting,
but the biggest issue is the vast and
exponential increase in the use of IT.
This shows how important
individual and corporate responsibility
is when it comes to lifestyles that affect
buildings. Designing a sustainable
exemplar is of little use if we feel
absolved from the responsibility to
ensure that it operates correctly. It is
like buying a Toyota Prius and always
driving with your pedal to the metal
and thinking you have done your bit.
Murcutt continuously reminds us
that buildings are like yachts – they
need active engagement to get the
best out of them. Behavioral change,
as Jones Lang Lasalle has shown, is
key. We are never going to solve the
environmental crisis if we continue to
see it as someone else’s problem. n
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