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Architect: U. Wüst, K. Hangartner, Atelier WW, Zürich

Ventilation design: Gruenberg & Partners AG, Zürich  (HVAC Engineers)
Research team: Sulzer Infra Lab Ltd

The EWZ Building, Zurich
Building Description

The EWZ building (see Figure 1) was
completed in 1994. It is a five storey, tri-
angular shaped building which is situated
in the northern part of Zurich. Two sides
of the building face busy roads in a con-
gested urban area. As a consequence the
design has had to take into account the
need to protect occupants from high lev-
els of external noise and pollution. There
are four atria, two of which are located
on the north side and the remaining two
located on the south side. These provide
for maximum daylighting and natural ven-
tilation.  Total floor area is 18000 m2 of
which 7000 m2 is devoted to office and
working accommodation for 360 people.
Activities include administration and
workshop functions.

The features of the design include:
• Massive construction;
• Double skinned exterior wall to pro-

vide high heat storage capacity;
• Very good thermal insulation;
• Natural daylighting philosophy, with

controlled artificial light;
• Horizontal light shelves.

Ventilation Philosophy and Aims

A hybrid ventilation approach, combin-
ing mechanical and natural ventilation,
has been adopted. The offices surround-
ing the four atria are naturally ventilated
while the few remaining offices are me-
chanically ventilated. (see Figure 2). This
approach was chosen to meet energy and

comfort demands. The atria themselves
are mechanically ventilated while the sur-
rounding offices have openable windows
into them to provide for natural ventila-
tion.  Decentralised ventilation units are
used to reduce ductwork and energy use.

The main target of this project was to
design an energy efficient multi-use build-
ing, both in construction and in use. Af-
ter completion of the building, the aim is
to achieve further energy savings during
operation together with good indoor en-
vironment. The target energy consump-
tion for heating is 162 MJ/m2.a and for
electrical loads is 261 MJ/m2.a. Added to
this are possibilities for further savings.

Ventilation Technology

Each atrium is mechanically ventilated
during working hours. The mechanical
ventilation system is equipped with a cen-
tral, air to air, exhaust air, heat recovery
unit for the winter (heating season) and
refrigerative cooling with ice storage for
the summer (cooling) season. For heat
recovery (see Figure 4), exhaust air is ex-
tracted at point E and flows through heat
exchanger F. Fresh air enters through F
and is directed downwards to inlet points
G (see Figures 3 and 4).

Figure 1:  Aerial View of the EWZ Building

Figure 2:  Plan View of the EWZ Building (2nd Floor)
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At night cooling of the offices is achieved
naturally by opening windows into the
atria.

To reduce solar impact there are motor-
ised shading devices on the side walls and
atria roofs. Ventilation, lighting and tem-
perature are continuously monitored and
processed by the building management
and control system.

Summer ‘Cooling’ Strategy:  Ice stor-
age is developed during the night for day-
time cooling. The design ventilation rate
for the atria is 5 air changes/hour (ach).
Mixing fans are installed in the atria to
ensure good mixing of the air. (point H in
Figure 4 and Figure 5). In addition night
cooling is applied by automatically open-
ing the top windows of the atria.

Winter ‘Heating’ Strategy:  In the win-
ter the offices on the atrium side are natu-
rally ventilated at a design air exchange
rate for the atria of 2.5 ach. The offices
are heated by a normal ‘wet’ radiator sys-
tem with the radiators situated under the
windows facing the atrium.

Monitoring Programme

To understand the performance of the
building and its ventilation system, out of
a total of 200 offices and 4 atria, one
atrium and its surrounding offices were
selected for full monitoring.   For this
purpose atrium 2 (on the right side of the
south façade) and offices situated on the
first, second and fourth floors were se-

lected. All of these offices face the south
side. In addition, to obtain reference
points, three offices (i.e. one from floors
one, two and four) of atrium 1 were se-
lected for temperature monitoring.

Measurements in atrium 2 and its associ-
ated offices included indoor dry bulb (air)
temperature, indoor air velocity, indoor
air quality (CO2 concentration) and ven-
tilation rates. These variables were moni-

tored continuously during one week in the
summer and one week in winter.

Two offices, one on the first floor of
atrium 2 and the second on the second
floor were taken as representative of the
overall monitoring results. One was used
to summarise the winter analysis and the
other to summarise summer conditions.
Both office rooms were each occupied by
one person whose activities consisted of

Figure 3:  Inner View of the Atrium
with Air Inlets in the Floor

Figure 4:  Section of One Atrium and Surrounding Offices

Figure 5:  Windows and Fans on Top of the Atrium
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normal administrative work with little
physical impact.

Summer Monitoring Results

 Summer monitoring results are summa-
rised in Figure 6. During summer, a good
standard of thermal comfort was
achieved. Despite a long, hot summer
period, the design maximum temperature
of 28°C was not exceeded.  In addition,
there were no uncomfortable draughts.
No indoor air quality problems were ob-
served during the monitored period and
the indoor CO2 concentration did not ex-
ceed 600 ppm. In part this was thought to
be assisted by the relatively low occupa-
tion density of the building. Although
there were no comfort problems, intended
natural night cooling was limited to those
offices in which occupants left windows
into the atrium open. In the remainder of
cases, cool conditions were maintained
through extra air conditioning load.

Winter Monitoring Results

Winter monitoring results are summarised
in Figure 7. During the winter the indoor
air temperature and CO2 concentration
were generally maintained at an accept-
able level. Throughout this period the
maximum CO2

 concentration reached ap-
proximately 600 ppm. Sometimes the in-
door air temperature was influenced by
solar radiation penetrating the atria glass.
This resulted in slight overheating, with
the midday air temperature occasionally
exceeding 26°C.

A near uniform air change rate of
approximately 0.5 ach was observed. This
largely depended on the occupant’s setting
of their windows for optimum comfort
and perception of indoor air quality.

Evaluation of Occupant Reactions

Occupants found the indoor environment
to generally be very good since, at no
time, did the air quality or indoor air tem-
perature cause discomfort.  They also
appreciated the manually operated win-
dows, which enabled them to have direct
control over their own indoor air quality.
The only small problem related to the
automatic control of the shading devices.
Sometimes they did not close on time and
this could result in excessive glare on

computer screens or high temperatures in
the affected areas.

Energy Consumption

An analysis of energy consumption for the
building is presented in Figure 8. This
compares the design aim against the cal-
culated and actual operational values. In
practice, the calculated and operational
values were comparable and exceeded the
design value by as much as approximately
20%. Improvements to the control strat-
egy and other items are expected to bring
consumption down to the design value.

Lessons Learnt

Night Cooling:  The night cooling strat-
egy did not work as intended. The con-
trol system for the atrium was set to open
the windows when the temperature in the
middle of the atrium was 3 K greater than
the outside temperature. This condition
was not often satisfied, so the windows
remained closed and night cooling was
ineffective; for example Figure 6 shows
that on the night of the 24th July, the
atrium windows would only have opened
at 4 a.m. A solution to this problem is to
adjust the control system so that it oper-
ates when the temperature difference is
lower. When the temperature difference
was set to 0 K, the atria windows opened
at 10 p.m., allowing the night cooling
potential of the building to be realised.

Figure 7:  Winter Monitoring Results (Office 209, Atrium 2)

Figure 6:  Summer Monitoring Results (Office 109, Atrium 2)
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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.

Atria windows:  The open atrium design
provided a strong force for natural venti-
lation.

Solar radiation:  The shading devices,
which close automatically, did not close
at the right time. This resulted in offices
are sometimes becoming slightly over-
heated and suffering from glare problems.

Slight winter overheating:  Slight over-
heating at midday was sometimes ob-
served in winter during sunny periods.

Suggested Improvements

Office windows:  The windows and doors
of the offices facing the atria should be
fitted with automatic actuators to ensure
that they are opened at night. This would
take away the biggest obstruction to night
cooling. Effective night cooling combined
with utilisation of  the thermal mass of
the building should increase cooling effi-
ciency and reduce demand on mechani-
cal cooling.

Solar radiation:  In order to reduce the
slight overheating effect of solar radia-

tion in combination, the shading devices
on the atria should be closed earlier. In
winter, the slight overheating of offices
could be reduced by operating the shad-
ing devices of the atria at midday.

Heating:  Heating energy could be re-
duced by decentralising and zoning the
system to take advantage of solar gain in
certain offices.

Conclusions

General impression:  The EWZ build-
ing is a good example of a pragmatic ap-
proach. The concept provides high qual-
ity indoor comfort irrespective of outside
conditions. Focus is set on a low overall
energy consumption and a high comfort
level.

Occupant Reactions:  Occupants were
very satisfied with the environment and
their ability to be able to control window
opening into the atria.

Energy consumption:  The EWZ build-
ing can be considered as a building with
low energy consumption. Energy effi-
ciency has been achieved by optimising
the building design and services to mini-
mise both heating and cooling loads and
by taking advantage of the heat recovery
potential of the atria ventilation system.

Figure 8:  Energy Consumption (Calculated, Operation1996, Optimisation Aim)
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