NOREEN AND KENNETH MURRAY LIBRARY
CASE STUDY: SUSTAINABLE DESIGN
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Q1 - PROJECT MANAGEMENT
Project management arrangements implemented to ensure co-ordination and early integration
of architectural design and services design

From the start of the project our Client
emphasized that they wanted a long life,
low energy building. The brief required
us to meet their Sustainability Policy and
to deliver a BREEAM Excellent rating
for the project. We carried out a series
of consultation meetings with various
University stakeholders, including the
staff, students, and premises managers,
to establish basic design principles that
would help us meet these requirements.
They were supportive of our proposals
to concentrate on making the building
fabric very thermally efficient, maximising
daylight from the south façade and using
as much natural ventilation as possible.
The Client was keen that we find a way
to use the waste heat generated by their
CHP plant, which was located adjacent to
the library site. We met regularly with the
Client’s engineering team as the services
design developed and their specialist
input allowed us to integrate this into the
new heating system within the library
building.

To provide a suitable level of natural
ventilation, our engineers proposed
using a mechanically actuated system
connected to the windows in the south
facing windows and controlled by a BMS
system. The stairwells are designed to
act as stack ventilation chimneys, with
actuated windows at the top of both
stairs controlling the amount of air drawn
through the building. The Client team
were wary of using this type of system,
as similar systems had failed many times
on some of the other University buildings.
Our engineers and the ventilation system
supplier discussed the detailed design
with the Client’s engineering team, to
answer all their questions in advance of
work starting on site. Since the handover
of the building this liaison has continued,
with additional training days being held
on site to demonstrate how the system
works and to help fine tune the seasonal
operation.
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Q2 - PROCUREMENT PROCESS
Measures adopted and documentation used to ensure the procurement process delivered low
carbon designs with good internal environments

The Client emphasized that they wanted
the project to be very sustainable and
that they had chosen a design team that
would deliver on this aim. We held an
initial sustainability workshop with the key
stakeholders to explain the principles that
we felt would meet this requirement but
also to hear the feedback from the Client’s
premises management teams on their
experience of how well other sustainable
design elements had worked on their
recently constructed buildings.
One of our project requirements was to
achieve a BREEAM Excellent rating for
the project. A BREEAM Assessor was
involved from Stage D onwards and we
used their workshops as the forum for
debating how cost effective it would be to
pursue credits in the different sections. On
the advice of the Assessor, we set aside
contingencies of 7% of the project budget
to pay for any extra materials or equipment
that would be required to secure credits.
We were eventually able to give up these
contingencies when it became apparent
that we would secure the Excellent rating
based on the building design.

As the building design developed we
had to demonstrate the long term energy
performance of the building using an
energy model, as well as using ventilation
and daylighting models to show the
effect on the indoor environment. This
quantified the effect of introducing
more windows in certain areas and the
different shading options. In terms of
the building fabric we had to show that
the main materials were sourced from
environmentally responsible suppliers.
This involved us researching the EMS
certification process from our proposed
suppliers and choosing those who were
able to give us appropriate information
on their materials. This was important for
two reasons: - that we needed the EMS
information for BREEAM purposes; and
that the Client also kept annual records of
how they affected the environment and
would need to include this information for
both the demolition of the old library and
the construction of the new library.

These requirements were included in
the project specifications and tender
documents, with additional appendices
stating the environmental standards
that were specific requirements of this
project, including the target BREEAM
Excellent rating and that an airtightness
test had to be carried out to meet a
minimum standard of 5 m3 /hour /m2 @
50Pa. We included a separate appendix
identifying all the BREEAM credits that
we were targeting and what part of
the design they affected e.g. materials,
services, management. This proved to
be a concept to which the contractor
was happy to agree in principle but
had difficulty in accepting in practice,
particularly when it came to offering
alternative specification of products. We
constantly had to turn down alternative
products that while offering similar
lifetime and performance guarantees did
not meet the sustainability requirements.
The contractor did come to a better
understanding of the sustainability
principles during the course of the project
and was very helpful in obtaining EMS
certification from the suppliers to help us
secure BREEAM credits.
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Q3 - DESIGN FEATURES
Design features used within the building to produce a building with inherent low energy
demand and very low carbon footprint in terms of:
––
––
––

PASSIVE DESIGN – The building’s form and fabric, orientation and location and steps taken
to reduce overheating and minimise cooling requirement
ACTIVE DESIGN – The design and control of the heating, lighting and ventilation air systems
RENEWABLE ENERGY – The use of renewable sources of energy to minimise the carbon
footprint of a low energy design

•

•
PASSIVE DESIGN
Our site for this project was the existing
single storey library building in the heart
of the King’s Buildings campus. There
are services buried below every footpath
around this building and only limited
scope to move these to allow the new
library to be constructed. Fortunately the
orientation of this site was ideal to allow
us to maximise the benefit of daylighting
and natural ventilation strategies.
The library faces out onto the green
heart of the campus and there was no
overshading to the south and southeast
of the site. The massing of the building
was largely determined by the heights
of adjacent buildings and allowed us to
create a four storey building to replace
the existing single storey library. We
carried out a series of massing studies
to show different building forms and
how this would affect the daylighting
and ventilation strategies. These were

discussed in detail with the Client teams
and the final design represents how we
felt we could best optimise the passive
design strategy with the floor areas
required by the project brief.
Our aim has been to provide a very simple
passive design in which the main building
construction elements will carry out
most of the work in keeping the building
comfortable to work in and easy to
maintain. Our passive design strategy uses
the following: •
•

•

Maximising solar gain from the south
and east elevations
Fixed shading with timber louvres
and large overhangs, combined with
user controlled internal blinds, to
control glare and overheating
Natural ventilation via openable
windows in the south and east

•

•

•

•
•
•

elevations, combined with stack
ventilation in the stairwells controlled
by actuated windows at the top of
both stairs
U-values of external walls to be 0.15
W/m2K, roof to be 0.1 W/m2K and
ground floor to be 0.1 W/m2K
Open diffusive vapour control
membranes in external walls, to
allow any moisture within these
constructions to migrate back into
the building during certain climatic
conditions
Vapour permeable natural fibre
insulations in the external walls to
allow them to “breathe”
Exposed thermal mass of concrete
composite floors, using suspended
acoustic baffles instead of ceilings in
all open plan library spaces
Good practice air tightness design
details to seal construction junctions
around the building
Good practice draught lobby design
at the main entrance
Low VOC finishes throughout the
building
A sedum extensive green roof on all
high level roof

It is crucial to the performance of the
building that the internal vapour control
membrane used to line the internal
face of the external walls is an open
permeable membrane, which allows
vapour to come back into the building
during certain climatic conditions and
prevents vapour from getting trapped
in the external wall construction.
Although the natural ventilation design
should deal with most of the potential
moisture within the building, we were
concerned that at certain times in the
year, e.g. a wet, cold autumn or winter,
would generate conditions where extra
moisture within the indoor environment
that could build up. Having breathing, or
moisture diffusive walls, would give the
building extra capacity to deal with the
additional moisture and over a longer
period of time. This, combined with the
potential for night time cooling by using
the actuated windows, give the building
several different methods of controlling
the indoor environment through passive
methods rather than by using an air
conditioning system.
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ACTIVE DESIGN
The active design strategy uses the
following:
•

•

•

•

•
•
•
•

Ventilation provided by actuated
controlled windows in the south,
east and west elevations, linked to
actuated windows at the top of both
stairs and controlled by a dedicated
BMS system
Additional low level user operated
windows to provide local ventilation
in open plan spaces
A separate BMS system to control
and monitor the rest of the building
services
Underfloor and space heating using
waste heat from the adjacent campus
CHP plant
Daylight and movement sensors on
all lights
User operated blinds to control glare
from windows
Dual flush toilets
Leak detection on all incoming water
supplies

Working with our services engineers,
Parsons Brinkerhoff, we developed a
strategy of using the stair enclosures as
ventilation chimneys that draw warm
air through the building via the stack
effect. To allow this to happen there is
a dedicated BMS system that monitors
indoor and outdoor temperature and the
wind pressure on all actuated windows. It
then calculates how many windows have
to be open and by how far to provide the
ventilation rate required. The windows at
the top of the stairs open in conjunction
with those on the south elevation and all
doors into the stairwells are held open
using magnetic catches, to allow the
circulation of air through the building.
During the first year of operation, the
control system learns how the building is
affected seasonally and how the strength
of the prevailing wind around the building
affects the air temperature through open
windows. This is then factored into future
performance calculations that the system
makes. Our Clients are interested in finding
out how well this system operates and will
consider using it elsewhere if it performs
well.

RENEWABLE ENERGY
We considered the possible use of
renewable sources of energy to minimise
the carbon footprint of the new library
and our Client has had experience in
using these on a lot of their most recent
buildings. The feedback that we received
from them was that they were not
delivering the energy performance that
had been expected and were causing
maintenance problems. They suggested
instead that we look at using the waste
heat from their campus wide CHP system.
The CHP plant uses water as a coolant,
resulting in a large supply of hot water
being produced. If we could use this
hot water and return it at a much lower
temperature, then it could be re-used
again in the CHP plant. Our services
engineers designed a system to supply
underfloor heating in the south end of
the ground floor and radiators in the rest
of the building. This effectively provides
free heating for our building and without
increasing the heating requirement on
the campus CHP system. It also allows us
to maintain the existing carbon footprint
of the library site by removing the heating,
lighting and ventilation load of the old
library building and replacing it with only
the lighting and actuator control load

from the new natural ventilation system in
the larger building.

Ventilation Strategy - Section A-A

Ventilation Strategy - Section B-B
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Q4 - SUSTAINABLE CONSTRUCTION
Steps taken to ensure that the building was constructed in a sustainable fashion

During the design development we
worked with a large group of Client
stakeholders. This group included a
large contingent of Estates and Buildings
staff, including their own premises
and engineering staff. We took note of
their comments on their operational
requirements, including how their
systems could be monitored from a
central hub within the university estate.
Also present at these meetings were
the Client’s own building and services
Clerks of Works. Full sets of the tender,
then construction packages were posted
on the Client’s internal website and we
encouraged the Client team to give
feedback on any issues that they wanted
to raise.
Once work started on site, with the
help of both Clerks of Works, we were
able to monitor if the construction work
was being built in accordance with
the sustainability requirements of our
designs. This approach stood us all in
good stead for problems that occurred
on site and we had frequent discussions
about the quality of workmanship and the

airtightness requirements of construction
junctions. Several of the sub-contractors
had recent experience of working to
similar sustainability requirements on
other projects and were able to point out
other details that we should consider
revisiting that would also contribute to the
overall airtightness of the building.
There were two airtightness tests carried
out on site, the first being just before
work had been completed on the second
floor external terrace. The building
was substantially weathertight but the
membrane roof on this terrace had not
been installed, leading to problems in
getting the building up to the pressure
required to carry out the test. Our
contractor learned a lot from this process
and at the time of the second test was
able to meet the required rate of 5 m3 /
hour /m2 @ 50Pa.

The contractor team, Sir Robert McAlpine,
were also very pro-active in arranging
services co-ordination meetings well in
advance of any works happening on site,
so that all issues could be raised and
discussed before any orders were places.
This was particularly important in terms
of the BMS system which was to control
many of the building services and was
a bespoke fabrication for this project. It
had to be built using certain components
and software protocols that would allow
it to be integrated into the wider building
estate monitoring system. The contractor
also had their own internal sustainability
targets over and above those that we
had set as project requirements. These
included recording all travel mileage for
people and materials deliveries to site,
minimising waste generated, sorting out
waste streams into different recyclable
materials and tracking to where any waste
removed from site went. These were
reported on a monthly basis and monitored
independently. The Client Team found this
information very helpful and integrated it
into their sustainability reports.
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Q5 - OCCUPANT FEEDBACK
Feedback on quality of occupant experience

To date we have had a lot of good feedback
from the Client team. The library is more
than meeting their expectations in terms
of student numbers using the building and
it is fulfilling the dual role of being a social
meeting place and a studying environment.
The study rooms are frequently booked out
and the library is well used outwith the usual
lecture and classroom hours, something that
did not happen in the original library.
The Client has also been carrying out
a series of seasonal commissioning
inspections, gathering data on the services
loads and the views of the building users.
This work is being carried out by an
independent services engineer and he will
produce a report on possible adjustments to
the set up once he has completed a year’s
worth of monitoring.
The building was open in time for the
Edinburgh Doors Open Day weekend and
one of the annual schools open days and
proved to be a great success. Proof of this
popularity was that the new café space ran
out of food by 4 pm on the open day, even
though extra food had been supplied.
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Q6 - COST IMPLICATIONS
How the design affected the capital cost of the building, and the running and whole life cost
implications

This project has been quite unusual for
us in that the main design elements of
the building were established quite early
on and have not substantially changed.
Even the specification for the main
construction elements was established
quite early and, upon the Client’s
guidance that they expected a 100 year
design life for the building, we were able
to agree a high quality of specification
for these components. The funding and
construction timescale for the project ran
over five years and during this time we
were able to benefit from falling tender
prices, meaning that we didn’t have
to change the design or specification
much to make capital cost savings. The
whole life costing for the building was
considered during the design stage as
one of the BREEAM requirements.
We were also able to quantify the likely
running costs from the energy, ventilation
and daylighting models prepared by our
services engineers at design stage and
this information allowed the Client to
make decisions on items that could be
considered high capital cost elements by

taking into account savings that could be
made running the building over medium
to long term timescales. For instance, the
Client was very keen for us to use a green
roof on the building as it would directly
extend the life of the membrane roof, help
insulate the building, increase biodiversity
and help to reduce the speed and extent
of rainwater run off that would enter the
campus drainage network. This might not
seem a major concern but the campus
drainage network is already close to
full capacity and using the green roof
as SUDS drainage would actually help
reduce some of the peak drainage load in
that part of the campus.
Based on the energy model, our services
engineers were able to predict that the
running costs of the building would be
approximately 50% of those of similar
sized buildings on the campus. These
figures might be optimistic but the Client’s
premises team is very pro active in
monitoring how well the building services
are working and implementing lessons
learned on their other buildings to improve
standards across their whole building

estate.
Since the building opened in July there
are many more people who are involved in
the day to day management and operation
and they are gradually getting used to
running it in a way that best suits them. We
are keen to be included in the feedback
loop and meet regularly with the Client
to help answer the queries that are being
raised. We can all learn a lot of lessons
from this building and the enthusiasm
and knowledge that we have all gained
from working on it will be applied on many
more projects to come.

