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The Canning Crescent Centre
Building Description

The Canning Crescent Centre (Figure 1)
is a purpose built centre, comprising two
separate day-care units with some shared
facilities.  It was completed in 1994 at a
cost of £1.3 million.  Located on a busy
high street in  Wood  Green, an urban area
of  London, it is built on two storeys and
has a gross floor area of 1350 m2 .  The
building is a high thermal mass construc-
tion comprising a steel  frame with ex-
posed brick  walls and a concrete ground-
floor ceiling.  Figure 2 illustrates the floor
layout and indicates the rooms in which
measurements were made.

Ventilation Philosophy and Aims

The design of  the building and its venti-
lation system was based on a relatively
low budget. It was therefore decided not
to use any mechanical ventilation.  By
incorporating  natural ventilation com-
bined with  high thermal  mass, the de-
sign aimed to maximise the use of ther-
mal  storage in winter and night cooling
in summer.

The reduced need for ducting and other
services which would normally be re-

Figure 1  View of the Canning Crescent Building from  the High Street

Figure 2    Plan View of  Canning  Crescent First Floor
(Monitoring Locations 1 and 2 Directly Below)

quired for mechanical ventilation allowed
for more of the concrete and brickwork
to be exposed thereby increasing the ther-
mal capacity of the structure. It was ex-
pected that this would lead to lower en-
ergy  requirements during the heating sea-
son by releasing the heat when required.
The natural ventilation strategy  needed
to provide maximum ventilation rates dur-
ing  the summer, especially at night,  to

cool down the thermal  mass.  In contrast,
in winter it needed to supply only the
minimum ventilation amounts required
for occupants and their activities, since
excess ventilation would result in energy
wastage through heat loss.

The ventilation system also had to take
into account the fact that it was undesir-
able to have openable windows adjacent
to  the high street.  This was necessary to
protect the confidentiality of patients and
to avoid the intrusion of external noise
and air pollution.  Instead, air  inlets for
the ventilation system were located on the
rear (courtyard) side of  the building.

The system was designed and the ducts
were sized to achieve an overall summer
ventilation  rate of six air changes per
hour  (ach) and a winter rate averaging  1
- 2 ach.  This reduced rate is needed to
provide for occupant metabolism and to
dilute metabolic pollutants such as car-
bon dioxide and odours. The system ca-
pacity was verified by calculation and by
testing the flow characterisitcs of the in-
let and outlet grilles.

Ventilation Technology

Ventilation Supply:  Fresh air for the
building comes exclusively from the rear
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courtyard side, where air pollution and
noise levels are less likely to be affected
by the busy high street. Air  for the of-
fices on the high street side of the build-
ing is supplied through openings in the
external courtyard facing wall and is
ducted through the footings of the build-
ing to low level supply grilles (i.e. air in-
lets) in each office (see Figure 3). This
allows outdoor air to enter the room and
displace metabolic carbon dioxide and
contaminants up towards the outlets.
Rooms facing the rear courtyard are serv-
iced directly by trickle ventilators located
in the window frames and by openable
windows. Window opening along the
front of the building is possible but dis-
couraged.

Ventilation Extract:  A natural ventila-
tion system  was developed using dia-
phragm cross walls to provide a series of
separated vertical stacks which allow air
to be drawn through the building (Figure
3). Air change is driven by wind and/or
buoyancy forces, according to prevailing
weather conditions.

Each room is serviced, via a high level
extract grille, by its own exhaust stack,
the structure of which is illustrated in Fig-
ure 4. Adjustable air flow dampers in the
stacks control the air change rate in each
room. In general, the dampers are set cen-
trally to be fully open in the summer to
aid cooling, and almost closed in the win-
ter to provide reduced flow rates suffi-
cient to maintain optimum indoor air qual-

ity.  A manual override switch is installed
in each room to enable the damper to be
opened  during the winter for a one hour
period. This is intended to provide for an
increase in the air change rate to remove
any excess heat.

Aerofoils are located above each stack
opening.  These are designed to introduce
a ‘negative pressure region’, irrespective
of wind direction, above the stack to en-
hance the extraction of stale air from the
building. Extract flow is further enhanced
by the use of south and west facing dou-
ble glazed panels which form the topmost
segment of each stack. These are designed

to absorb solar energy and heat the out
flowing air thus generating increased
buoyancy (stack) pressure.

Summer ‘Cooling’ Strategy:  Summer
cooling is achieved by utilising the ther-
mal mass of the building and maintain-
ing high rates of ventilation  for
nightcooling. Automatic vents and
rooflights are used to purge the heat from
the building during the night time.   For
correct summer performance, the damp-
ers in each ventilation stack must be
maintained in the open position to maxi-
mize air flow rate.

Winter ‘Heating’ Strategy:  A natural
gas central heating system is used to  pro-
vide heat via thermostatically controlled
water filled radiators. Ventilation is main-
tained at a sufficient level to meet occu-
pant needs. Ventilation dampers can be
opened, as necessary, by the occupants
to secure increased rates of air change in
individual rooms.

Monitoring Programme

Measurements of carbon monoxide
(CO), carbon dioxide (CO

2
), ventilation

rates, temperature and humidity were
carried out continuously over a one week
period during March 1997 in four offices:
two on the road side and two on the court-
yard side (ground and first floor) at the

Figure 4  Structure of Extract Stack

Figure 3  Ventilation Strategy for the Canning Crescent Centre
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south end of the building (see Figure 2).
In addition temperature and humidity
measurements were carried out in the cor-
ridor and in the courtyard outside office
2. External measurements of CO and CO

2

were also taken at a single point at a height
of 4m immediately outside office 3 (first
floor) on the road side. Measurements of
noise were carried out only in the two first
floor offices, 3 and 4, and measurements
of nitrogen oxides (NO

x
) and sulphur di-

oxide (SO
2
) in a seminar room on the first

floor  (see Figure 2).

During the summer (July 1997),
ventilation rates, temperature, humidity,
CO

2
, and CO were monitored in the four

offices, in the corridor and at a point
outside in the courtyard.  Office 3 (i.e.
the first floor road side office) has been
taken as being representative of the offices
monitored over both the winter and
summer periods.

Summer Monitoring Results

Summer ventilation rates (shown in
Figure 5) were generally found to be
lower than that necessary to achieve
sufficient levels of cooling. Investigations
revealed that control of  the central
damper was uncertain since it was not
clearly marked as ‘open’ or ‘closed’ but
as ‘0’ (for open) to 100% (for fully
closed). Access to the damper control was
restricted and it was not known what the
real settings were. The suspicion
remained, though, that the damper was not
kept open. This decreased the opportunity
for the building to be cooled effectively

during the night, as intended and, in turn,
resulted in heat  retention and the
relatively high temperatures as shown by
the summer measurements (Figure 5).

Despite the fact that the garden courtyard
had been converted into a car park, and
thus presented the  potential for polluted
air to enter the building, indoor
measurements of CO and NOx were well
within the prescribed safety limits.

Winter Monitoring Results

Figure 6 shows that during the winter
period air change rates of 1-2 air changes
per hour (ach) were obtained. This is
equivalent to ventilation rates of between
approximately  8 - 20 ls-1 per  person and
is in reasonable agreement with the design

value. Also the ventilation rates were
adequate in keeping temperatures in the
monitored offices to acceptable levels.
Relative humidity levels varied between
about 40-60% which is within
recommended values quoted for the UK.

As with the summer indoor air quality
measurements there was no indication of
excessive pollution  ingress caused by use
of the car park.

Evaluation of Occupant Reactions

The opinions of the occupants of the
building were obtained through
questionnaire results and interviews.
These revealed that during the winter,
occupants frequently complained about
cold draughts through the high level
extract grilles. There was also evidence
that occupants sealed the grilles with
plastic film and cardboard. In additon
occupants used electrical fan heaters as
auxillary heat sources in winter.  This
introduced control problems because
these heaters  interfered with the correct
operation of the building’s two
thermostats causing the central heating to
close down on occasions.

During the summer there were  complaints
from the building occupants about
excessive over heating.  There was also
the feeling that the system did not respond
quickly enough to the controls available
to occupants.

Figure 5  Summer Measurements for Office 3 in the Canning Crescent Centre

Figure 6  Winter Measurements for  Office 3 in the Canning Crescent Centre
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Lessons Learnt

A number of difficulties were encoun-
tered.  These include:

• Master damper control: This was in-
tended to enable all air flow dampers to
be default set to ‘open’ in the summer and
‘closed’ in the winter.  Unfortunately the
control labelling was unclear and  resulted
in the wrong setting being applied.

• Unresponsive controls: There was a
lack of response from the individual room
over-ride controls.  Also there was no
physical indicator to tell whether or not
the control had successfully opened  the
air ‘extract’ vent.

• Leaky air flow dampers: Either be-
cause the air exhaust dampers were leaky
or inadvertantly left open, cold draughts
of outdoor air would pour into the rooms
through the ‘extract’ grilles. This caused
serious winter draughts.  Reverse flow can
be common in stack designed systems if
air in the stack cools down (e.g. during a
cold night or over a weekend).

• The dampers themselves suffered
from reliability problems and
accessability  for maintenance  proved to
be difficult.

Suggested Improvements

These include:

•     Removing the airflow dampers in
each of the exhaust chimneys and replac-
ing   the inlet and outlet openings in each
room with conventional slide control
grilles. This would enable users to con-
trol their own environment according  to
their individual needs and have a clear
indication of the setting.

•        Should the damper be retained, the
settings should be clearly marked ‘open’
and ‘closed’, or ‘summer’ and ‘winter’.

•       To overcome reverse flow in the
exhaust stacks, a small, low energy ‘prim-
ing’ fan should be considered to promote
the correct flow direction of air.  This
could replace  the ‘damper’ and use the
existing damper wiring.  A simple con-
trol system could sense a  reverse flow
condition and operate the ‘priming’ fan
until the correct operational condition has
been established.
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Conclusions

Measurements and an evaluation of the
design calculations indicated that, tech-
nically, the provision of both winter
(metabolic) and summer (cooling) venti-
lation needs was possible. However, the
control system was largely inadequate
and/or was operated incorrectly.  This
seriously impaired the performance of  the
ventilation system.  It is essential for con-
trols to be readily understood and easy to
operate by maintenance staff, caretakers
and office staff.

Some care had been taken in the archi-
tectural design to ensure that the air in-
lets were not  located in the vicinity of
sources of pollution.  The air inlets were
sited at a relatively high level at the rear
of the building and  away from the busy
road.  This effectively minimised the risk
of ingress from both the main road traffic
and cars using the car park.

It is thought that the operation of the
building could be substantially improved
by introducing the modifications sug-
gested.

The NatVent Project

Natvent is aimed at reducing energy
consumption and carbon dioxide
emissions by developing and
demonstrating natural ventilation
solutions. This project is targeted at
climates in which overheating can be
avoided by good architectural design and
by minimising internal heat gains. By
introducing natural ventilation, the
complexities of mechanical systems and
associated energy demand is eliminated,
while the need for air conditioning is
minimised. These case study summaries
are intended to provide innovative
examples of the use of natural ventilation
and to demonstrate performance, pitfalls
and solutions.

The NatVent Partners

Project Partners are:
Belgium: Belgium Building Research
Institute,
Denmark: Danish Building Research
Institute,
Netherlands: TNO Building
Construction and Research, Delft
University of Technology,
Norway: Norwegian Building Research
Institute,
Sweden: J&W Consulting Engineers
AB,
Switzerland: Sulzer Lab,
United Kingdom: Building Research
Establishment, Willan Building
Services.

European Joule Project

NatVent  is a  Joule project undertaken
with part funding from the European
Commission in the framework of the Non
Nuclear Energy programme.

For further information contact:
Vina Kukadia, Indoor Environment Division, Building Research Establishment, Bucknalls Lane, Garston, Watford, Herts, WD2 7JR, UK
Tel: +44 1923 66 4878 Fax: +44 1923 66 4798 e-mail: kukadiav@bre.co.uk


