THE
DAVID
ATTENBOROUGH
BUILDING
The New Museums Site, University of Cambridge

‘The refurbishment of a fine
example of 1960s architectural
brutalism will demonstrate the
highest levels of environmental
sustainability and be an exemplar
of how to enrich and conserve
biodiversity in an urban setting’
Cambridge Conservation Initiative

A twentieth century icon
The David Attenborough Building was for many
years known as the Arup Building because it was
designed by RIBA Gold Medal winner Sir Philip
Dowson of Arup Associates. It was completed in
1971 and divided critical opinion from the outset.
In 1970, Nikolaus Pevsner described the building,
then in progress, as ‘a drama of violence’ the
appearance of which ‘overwhelms rather than
appeals’. Writing in the Architectural Review of
1974, Theo Crosby expressed more enthusiasm
describing the New Museums building as ‘almost in
every respect exemplary’.

More recently Barnabas Calder has claimed that it is
‘one of the most exhilarating and attractive pieces of
high Brutalist architecture in Cambridge’. Writing for
the Twentieth Century Society, he concludes that ‘it
is part of a tradition of sublimity, of enjoyable terror,
which runs through 1960s architecture. Dowson’s
New Museums Site building is an exceptional
example of it’.

Project objectives
The original building included a 500-seat lecture theatre
and Museum of Zoology, largely accommodated within
the podium, with departmental laboratory spaces in
the suspended inverted ziggurat above. Academic and
administrative offices were accommodated in the two
freestanding towers.
The updated building will retain the lecture theatre and
extend the Museum. The upper levels will retain some
laboratories, but the majority of the space will form a
new home for the Cambridge Conservation Initiative
(CCI): a collaborative partnering of 8 different but likeminded conservation organisations (charities, NGOs
and UN bodies) committed to enhancing the causes
of biodiversity and habitat conservation. The CCI will
move into the building in late 2015 when the project
completes.
Although relatively new for a university building, the
building was one of the worst performers in energy
terms in the University estate. The primary project
aim for the University is to make the building energy
efficient and reduce radically its carbon footprint and
running costs. As part funders of the project, the
primary objective of the CCI is for the building to be
an inspirational exemplar of sustainability in its widest
sense, embracing the potential for encouraging urban
biodiversity as well as the creation of an environment
that enables continuous assessment of sustainable
occupation.
A series of architectural interventions have arisen from
the brief ’s other objectives. New inclusive approaches
to the building will resolve the inaccessibility and
isolation of the podium and enhance the building’s
integration with the public realm. The treasured finback
whale skeleton will be housed in an extension that
helps define the Museum’s entrance. A new atrium is
being inserted, and the internal environment is being
reinvented through an open-plan approach that allows
natural ventilation and a collaborative environment to
flourish.

Assessing the challenge
To investigate the energy performance of the
building and inform the design approach, a full
energy audit was undertaken using data from the
past three years. This showed the pattern of existing
energy use.
At the same time, the building fabric was assessed
using a full thermal imaging study. The study
visually highlighted a number of unknown sources
of heat loss and thermal bridges. In particular, this
highlighted the poor thermal performance of the
glazing and window frames, as well as heat losses
through the concrete panels above and below the
windows.
In order to gather occupant feedback, a thermal
comfort and user satisfaction survey was carried out
using the BUS (Building Use Studies) methodology.
This gave insight into a number of issues such as
summer and winter comfort, noise, productivity,
building design, image to visitors, way-finding, layout
and lighting.
These results will be re-assessed post refurbishment
to measure the degree of improvement.

Building fabric
The building’s flexible structure provides adaptability
and high floor-to-ceiling heights suitable for
promoting natural ventilation. The concrete frame
and exposed concrete soffits are in good condition
and will be used for passive cooling.
The extremely poorly performing building envelope
will be upgraded beyond Building Regulation
U-value requirements.

A thermal strategy was developed that identified
the many types of construction and assessed how
each could be updated to contribute to an overall
improvement in performance.
By proposing more radical treatment to less
architecturally sensitive areas it was possible to
minimise the treatment to others - preserving
the architectural integrity of key areas like the
Museum. This methodology was approved by both
architectural conservationists and Building Control.
The strategy includes high levels of new insulation
and the replacement of all glass with double-glazing,
matching the distinctive fenestration patterns and
mullion profiles as closely as possible. The lead
cladding panels will be replaced with anodized
aluminium panels. The roof, originally a thin woodwool slab, will be replaced and the soffit lined with
phase-changing material to replicate the passive
cooling effect of the other exposed concrete
surfaces. A green roof with planting chosen to
reflect the local landscape and encourage wildlife
will also reduce rainwater run-off and improve
insulation.

Sustainable systems
All building services are being replaced, but priority
has been given to minimising energy requirements
through passive means. This includes maximising
natural ventilation and using the existing concrete
structure for cooling. New ventilation ductwork
and plant with low specific fan powers and heat
recovery will serve areas that cannot be naturally
ventilated such as the Lecture Theatre and the
Museum.
To support the ventilation analysis, an overheating
assessment was conducted using probabilistic
climate data for Cambridge for 2030 and 2050,
using high-emissions scenarios. A number of
precautionary design measures were subsequently
adopted, such as future-proofing window actuators
to facilitate mixed-mode ventilation.
Low-profile photovoltaic panels and a new glass
atrium rooflight with photovoltaic glass are being
installed. Natural daylight has been prioritised and
new rooflights and windows introduced in discussion
with conservationists. Low-energy lighting with
occupancy detection and daylight dimming will assist
in minimizing artificial light in occupied areas.

Rainwater recovery and low-flow water fixtures
are being installed with SUDS drainage to the
external landscaped areas. In the gardens and on
the roof there are bee hotels, bat and bird boxes
with live CCTV connections back to displays in
the CCI atrium and the Museum. In collaboration
with artists, new slate walls have been designed
that provide flora and fauna habitats. In addition
to monitoring biodiversity, the building will be
extensively metered and results displayed in realtime throughout the building both to encourage
responsible occupation and to demonstrate the
exemplar nature of the project.
Beyond ensuring new materials meet set
sustainability criteria, the future longevity of the
building fabric and systems have been considered
through the development of a comprehensive
cleaning and maintenance strategy. Its distinctive
stepped form means much of the building façade
has never been cleaned: it has been a challenge to
develop strategies that are safe and effective as well
as unobtrusive.

A bespoke sustainability plan
Because of the lack of environmental assessment
methods that deal adequately with existing buildings
of this nature, and with this level of ambition, the
project has involved the development of a bespoke
Sustainability Plan. This consists of two parts:
a ‘Framework’, setting targets for the design team,
contractors and building users once in occupation,
and a ‘Process Map’ used to capture evidence and
document the decision-making process.
The ten themes of the framework were developed
during collaborative sustainability workshops
involving building users, the design team, and the
University who are using the project as a pilot study
for developing such plans more widely. Targets
include education, wellbeing, collaboration and
inclusion, alongside more conventional topics such
as energy and carbon, biodiversity, water, waste,
pollution, materials and transport.

Carbon has been a particular focus. Operational
modelling has been undertaken to predict the
running costs of the building post-refurbishment.
Actual occupancy profiles for different departments
in the building were used, accounting for all sources
of unregulated emissions, most notably small power.
Results indicate that a 40% reduction in annual
operational carbon emissions is achievable. The
building has also been used as a case study for
investigating embodied carbon savings
achieved from retaining the building rather than
demolishing and re-building. This has estimated that
over 82% of the building’s embodied carbon is being
saved through the refurbishment project.
The sustainability focus group of users, University
and design team have continued to meet
throughout the design process and will form
the nucleus of the group that will monitor the
Sustainability Plan, oversee the Soft Landings targets,
and ensure the sustainable occupation of the building
in its next phase of life.
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