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Ullevål Hospital Administration Building, Oslo

Figure 2:  Floor plan  (Second  Floor)

Figure 1: The Administration Building

Building Description

The administration building at Ullevål
hospital in the centre of Oslo, Norway
(see Figure 1) was completed in 1924. It
has a total floor area of approximately
3500 m², with 870 m² on each of 4 floors.
In addition there is a basement and an attic
which are both unoccupied. The building
has two main facades; the south facade
faces a road with heavy traffic while the
north façade faces a large open courtyard.
About 160 people, mainly occupied with
administrative type work, are
accommodated in the building, which is
divided up into 120 cellular offices (see
Figure 2).

The windows are double paned and, be-
cause of the age of the building, they are
leaky and in poor condition. On the south
facade, external Venetian blinds or awn-
ings provide shading from the sun. It is a
high mass building with masonry (brick)
walls and concrete floors.

The heating system is based on hot water
circulating in radiators located below the
windows.

Ventilation Philosophy and Aims

The Ullevål hospital administration
building is equipped with a traditional

Scandinavian passive stack ventilation
system (see Figure 3).

The ventilation system is driven by
thermal buoyancy through vertical stacks,
combined with the action of wind pressure
on large ventilation hoods on the roof.
Each room in the building has an extract
terminal on the inner wall through which
stale air is removed from the room. Each
extract terminal leads to a vertical duct
(stack) going up to the roof. All the ducts

from the rooms join a central duct in the
roof and the exhaust air leaves the
building through large chimneys on the
roof (see Figure 3)

Air enters the building through air inlets
(grilles) located in the outer wall of each
room, and through openable windows
(see Figure 4). Opening of the grilles and
windows is manually controlled.

No special night cooling strategy has been
introduced.
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Figure 3 :  Diagram Showing Operation of Ventilation Scheme

Figure 4:  Typical Office with Air Inlet Grille High on Wall (Left)

Monitoring Programme

The Norwegian Building Research
Institute monitored the Ullevål building
for two periods, one in the winter, between
12th and 21st February 1997, and the other
in the summer, between 28th August and
5th September 1997.

Parameters measured included the air
temperature, carbon dioxide level, air
velocity and air flow rate inside the rooms
and meteorological data such as
temperature and wind speed outside the
building. The offices chosen for detailed
monitoring had to be inaccessible to the
public (to protect the equipment) and
suitable for performing tracer gas
measurements. In many cases, different
offices were used for summer and winter
monitoring.

Summer Monitoring Results

The results shown in Figure 5 are for a
second floor room on the north side of
the building. The room volume is 70
m2.

Ventilation Flows: In summer, the
thermal buoyancy was very weak. This
was reflected in the air flow

measurements, which show very low air
flow rates (see Table 1). Cross-ventilation
was not possible in the offices. On the
southern side of the building in particular,
the occupants often closed the windows
because of noise problems.

Thermal Comfort:  During the
monitoring period, the weather was quite
warm, with average temperatures around
3-5 degrees above average monthly mean
temperatures. Consequently, the air
temperatures in the offices were often high
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Table 1:  Average Air Flow Rates in

Offices in Summer
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Figure 6:  Winter Monitoring Results
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Figure 5:  Summer Monitoring Results

(above 25oC). Air velocity measurements
showed periods with velocities above
0.15 m/s, indicating frequent window
airing. In Norway, the accepted norm for
air velocity in summer is 0.2m/s.

Air Quality: The low air flow rates in
summer caused CO

2
 levels to rise above

1000 ppm for short periods.

Winter Monitoring Results

Figure 6 shows the monitoring results
for a second floor room, on the south
side of the building. The room had a
volume of 65 m

2
.

Ventilation Flows: The main driving
force for ventilation is thermal buoyancy.
However the building occupants
frequently closed the inlet grilles because
of draught or noise problems. This
reduced the air flow rate significantly, as
can be seen from fig. 6. Table 2 shows
average air flow rates in three offices
during the week. When the inlet grilles
were kept open, the air flow rates fulfilled
minimum rates in the Norwegian Building
Code (1.4 l/(s·m²)).

Thermal Comfort: The air temperatures
in the offices during the monitoring period
were normal. The indoor air velocities

however, sometimes exceeded 0,15 m/s
(the accepted norm for winter), thus
causing the risk of cold draughts.

Indoor Air Quality: The ventilation
seemed to be sufficient to control the
concentration of CO

2
, even though the

concentration exceeded 1000 ppm for
short periods. In cold periods, the indoor
air humidity was very low (< 10 %RH).
This is normal in many office buildings
during cold periods in Norway.

Evaluation of Occupant Reaction

In general the occupants were dissatisfied
with conditions in the building.

In winter occupants felt that they did not
have sufficient personal control over
ventilation. Temperatures were
“comfortable”, and personal control over
the temperature was “acceptable” but 14
% of the occupants complained about cold
draughts associated with the uncontrolled
air flow through inlet grilles, particularly
in cold weather. Air quality was described
as unacceptable and “stuffy”.
In summer, the air temperature was often
uncomfortable (too hot), and personal
control of temperature was unsatisfactory,
but there were few complaints concerning
draughts. Air quality and overall comfort
were judged to be unacceptable by the
occupants.
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Table 2:  Average Air Flow Rates in
Offices in Winter



NatVent    Case Study Summary

 NatVent   NatVent  NatVent   NatVent  NatVent   NatVent   NatVent  NatVent  NatVent   NatVent

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.

Lessons Learnt

This building needs improvements
regarding ventilation, temperature control
and energy use. According to
questionnaire data, a majority of the
occupants requested improvements
concerning heating, ventilation and air
conditioning.

Concerning ventilation, it is necessary to
install new air inlet grilles, which can cope
with noise and draught problems. For
better ventilation in summer, it is
necessary to install some kind of assisting
extract fan with ductwork in the existing
ducting. It is also possible to ensure a
cross-over ventilation.

New windows are necessary in the
buildingto reduce problems relating  to
noise control, draught, and solar heat load.

The energy use in the building is too high.
This is due to an old heating system with
old-fashioned temperature control and
heating elements, and lack of heat
insulation in the building constructions.

Advantage could possibly be taken of the
thermal mass of the building by utilizing
a night cooling strategy

Suggestions for Improvements

To reduce draught and noise problems it
is important to install new inlet grilles with
more control and with sound attenuation
.
Technical improvements in the building
are necessary with respect to ventilation
and to heat load reduction. Suggested
improvements include:

• Install new windows, with sun
control and good noise insulation;

• Install new, larger, controllable
grilles in the facades with sound
attenuation;

• Install an assisting, central extract
fan with ductwork in existing ducts;

• Install new, energy efficient
lighting equipment (e.g. HF neon
tubes), possibly with automatic
control for daylight compensation.

Conclusions

This building is one of very few large
office buildings in Norway that still is
equipped with the traditional,
Scandinavian, passive stack ventilation
system. As such, the building is of interest
for NatVent. Unfortunately, the building
has technical shortcomings concerning
inlet grilles, windows, heating system and
general furnishing. The building in its
present state is therefore no model
building, which also has been confirmed
by the questionnaire data.

However, it is of interest to see that the
stack ventilation system can ensure
sufficient air flow rates during the heating
season. Further, the necessary
improvements concerning ventilation
could be relatively simple, with new
advanced inlet grilles and an assisting
extract fan system.

For further information contact:
Peter Blom, Norwegian Building Research Institute, Forskningsveien 3b, PO Box 123, Blindern, N-0314, Oslo, Norway
Tel: +47 22 96 5727 Fax: +47 22 96 5725 e-mail: peter.blom@byggforsk.no


