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1. Introduction

The Basler Versicherung Building was monitored as part of the European NatVent
project to provide a case study of a low budget building based on natural window
ventilation controlled only by educated users. Two issues are thereby of a special interest:

1. How good is the user discipline in using the means they have to influence the indoor
climate and what is achievable in terms of performance?

2. Does the great range of influence the occupants have on their indoor climate, increase
their degree of contentment?

2. Building description

The Basler Versicherung Building is located in the city centre of Basel on a distance of
about 100 m from the main railway station. Located in the close environment of two main
roads (see Figure 1), it is built on ten storeys (plus two basements) and has a total
building volume of 25860 m3 occupied by about 220 people with a gross floor area of
660 m2.

Since the Basler Versicherung Buidling is an administration building for a insurance
company, working activities in the building consist in general of office work only.

Figure 1: Aerial view of the Basler Versicherung Building with the traffic roads

Because of the building location noise and pollution can be considered as a source of
great inconveniences for the building occupants. This kind of problem is in general
especially perceived by the users working on the lowest floors.

This ten storey building (see Figure 2) was built in 1951 without any mechanical
ventilation apart from the mechanical exhaust for the toilets and with a middle thermal
mass construction comprising massive concrete floors, glass/metal facade (see Figure 3)
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and brick or concrete internal walls. The airtightness of the building and its thermal
insulation as well can be in genearal considered to be low.

U-value south-east facade (W/m2.K) 0.378

U-value north -east facade (W/m2.K) 0.827

U-value north-west facade (W/m2.K) 0.378

U-value south- west facade (W/m2.K) 0.827

U-value windows (W/m2.K) bad (old gles and metal facade)

U-value roof (W/m2.K) 0.349

Tabelle 1: Thermal insulation (U-values)

Figure 2: View of the Basler Versicherung Building
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Figure 3: Detail of the glass/metal façade

The building can be characterised by a low budget and common design with a quite
closed structure with many cellular offices along an internal long corridor in the
construction middle going through all the building lenght.

At the north-east side the building is connected to a mechanical ventilated building
through a glass corridor placed on each floor (see Figure 4 and Figure 5).

Figure 4: Plan view of the Basler Versicherung Building (6 th floor)
N
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Figure 5: Naturally (on the left) and mechanically ventilated building part

3. Ventilation Philosophy and Aims

The ventilation is based on natural window ventilation only and all the windows can only
be manually opened. Instead of refurbishing the building with a HVAC system, it was
decided to use a very pragmatic approach for improving the indoor climate.

The idea was to educate the users on using their external shading devices against solar
radiation and by opening their windows for air changing and cooling, so that the working
conditions could be considerably improved. The occupants are now therefore directly
responsible for their own working climate.

The energy consumption of the building only is not available because the central energy
measurements included the consumption of both buildings, the natural and the
mechanical ventilated part together.

4. Ventilation Technology

Since the ventilation is only possible by manually opening the windows and all the
heating devices are individually controlled, there is no building management system.
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The occupants were instructed when to open windows and when to open the doors to the
corridors. There are also external shading devices installed which have to be operated
manually as well.

The position of opened windows is chosen by the users deciding between the position as
in Figure 6 or as in Figure 7 depending on the required air change.

Figure 6: Window position for low air
change rate

Figure 7: One of the monitored offices with a fully
opened window

4.1 Summer ‘Cooling’ strategy:

There is no night cooling foreseen for this building, all windows are closed after working
hours. This is merely a security issue, since there are no security devices installed.

Cooling during the day is done as follows:

• On the south-west side of the building, opening of the windows in the morning (the
façade being in the shade)

• closing the windows, pulling down the solar protections and opening the door to the
corridor is promoted for sunny afternoons.

For the offices facing north east, the opposite strategy is suggested.

The promotion of the use of the windows was done some years ago, since then it is
promoted by mouth to mouth propaganda.

4.2 Winter ‘Heating’ strategy:

A static heating system is installed for cooler days, which is placed underneath the
windows.

People can individually decide to open their windows.
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5. General Behaviour of the occupants

In terms of the project we are interested in the performance of the building. Since the
occupants are directly responsible for their own indoor climate, two issues are of special
interest:

1. How good is the users’ discipline in using the means they have to influence the indoor
climate and what is achievable in terms of performance ?

2. Does the great range of influence the occupants have on their indoor climate increase
their degree of contentment ?

6. Offices Monitored

The offices which were fully monitored were all on the 6th floor, two on the SW side (
room no. 614 and 616) and one on the NE side (no. 606). In these three rooms
temperature, indoor air velocity, CO2 concentration, ventilation rate and humidity were
measured continuously during a period of one week in summer and in winter.

As a reference point for the building, two rooms were taken where only temperatures
were measured, this was room 104 on the first floor and 602 on the sixth floor.

Room 606 was taken to be representative for the offices monitored.

This office has a floor area of 30 m2 and was most of the time occupied by 4-6 people,
who did work involving minimal physical performance. The mean internal load reached
in general a quite high value during winter and during summer as well (45W/m2).

7. Summer Monitoring Results
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Figure 8: Winter monitoring results (6 th floor, north-east building side)
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7.1 Thermal comfort and air quality

During summertime a good air quality was noticed in this office. Indoor CO2

concentrations were never higher than 600 ppm.

On the other side, the temperatures were generally too high during summer, reaching
values always between 27 an 30 °C.

Next to this, very high indoor air velocity were observed during summer having values
often over 0.7 cm/s and resulting in extremely big draught problems.

7.2 Natural ventilation and thermal comfort

Since night ventilation has never been used, thermal comfort problems (indoor
temperature around 30 °C) and draught effects (indoor air velocity around 0.7 m/s) were
noticed during the working hours. Too high temperatures during the working hours
forced the users of both building sides to fully open the windows.

The ventilation strategy chosen by the users correspond to the planned summer cooling
strategy in general just for the first two hot days. Because of an increasing thermal
discomfort a fully opened window strategy was chosen at the same time by the users of
both building sides.

7.3 Natural ventilation and indoor air quality

Because of the high ventilation during the day there were no indoor air quality problems
noticed.

8. Winter Monitoring Results
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Figure 9: Summer monitoring results (6 th floor, north-east building side)
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8.1 Thermal comfort and air quality

In general the measured values of the CO2 concentration were between 800 and 900 ppm
during all day, which is a quite high but still acceptable value.

Temperatures were always between 21 and 24 °C, so thermal comfort is no problem
during winter.

8.2 Natural ventilation and thermal comfort

During the winter there was no ventilation measured, this resulted in very little thermal
changes in the offices and therefore no energy losses.

8.3 Natural ventilation and indoor air quality

In the wintertime there were no short cross ventilations done to change the air.

9. Evaluation of Occupant Reactions

Interviews with the occupants showed that there were some problems with the high
temperatures in summertime, but because of the high level of own interaction in the
indoor working climate, the high temperatures and draught problems were better accepted
than in other cases where the users have less possibility to change the indoor climate.

10. Lessons Learnt

• Night cooling: It seemed to be very important to cool the building at night, which
might avoid a too high increase of the indoor temperatures during the day reducing the
risk of very important thermal comfort losses.

Without a proper cooling concept, no thermal comfort can be guaranteed in the
building during the summertime.

• User behaviour: Freedom given to the user should be controlled to avoid overheating
in summer. In order to enable the users’ full interaction and assure a good indoor
climate, there should be a kind of control device on which the users can fall back. In
this case the users are forced, because of high indoor temperatures, to endure high
levels of draught, since they have no other possibility for cooling.

11. Suggested Improvements

• Concept: There should be a better cooling and ventilation background which controls
the ventilation and which also enables the occupants to interact freely with their
working environment during the day.

• Night cooling: Night cooling should be applied in order to keep the indoor
temperatures during the day on a lower level and to give the user more possibility to
find a reasonable choice opening his window.

• Security issues: In order to enable night cooling, at least some windows should be
installed with security devices and automated window openers. The cheapest solution
could be the use of night cooling just in the middle of the building using all corridors
and both staircases on the side of the building generating a big natural stack effect and
cooling all the walls in the building middle.
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12. Conclusions

Thanks to the measurements and reactions of the users we can generalise some learned
aspects of this totally natural ventilated building:

• Without a background concept no comfort: There should be a total concept on which
the ventilation of the building is based and at the same time the users should be able to
control their environment as they like it. Not everything should be left to the users.

• Night cooling: It is necessary to cool the building at night, since this is the only way to
get the indoor temperatures at an acceptable level during the day. In order to do this,
special security are unavoidably necessary for this kind of building.

• Cross ventilation: A cross ventilation strategy could be used in winter in the way as in
summer for the night cooling choosing the corridors and the staircases as a fictive duct
posed in the building middle. Just one short cross ventilation during lunch break seems
necessary to guarantee a better indoor air quality.
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