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The Small Earth

General description
The national environmental-
education centre De Kleine Aarde
(DKA) in Boxtel (Noord-Brabant)
is the oldest environmental
institution in The Netherlands.
The aims of DKA are to develop
an energy saving technology, a
building technology and biological
nutrition. Since its formation the
centre has become more profes-
sional and the information work is

done within the national

environmental policy.

Due to the increasing interest in
the environment and in energy
conscious building, DKA needed a
bigger visitor’s centre. This new
centre will function as an
educational object itself. The
whole building, the construction,
the heating and other installations
have to show how to build in an
ecological and energy-conscious

way. The EC Thermie programme

funds the project.
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De Kleine Aarde

The Small Earth

Boxtel

The Netherlands
51°35' N, 5°20' E
alt. 7,5 m

Education building

Year of construction 1995
Floor area 840 m?

2 floors

Volume 3,100 m?

PV area 120 m?

PV power 7,9 kWp
Output 6,200 kWh/a
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Design process
The starting points for the ecological oriented design
were: compact building mass, utilising passive and
active solar energy, functional and thermal zones,
optimising daylighting, energy efficient artificial
lighting, indoor air quality, stabilising corridor
temperature with evaporating water and plants, solar
ventilation, use of ecological materials and use of
water saving systems.
The transparent laminates in the roof of the corridor
give a diffuse lighting and make a sun shading
system superfluous. Besides the PV systems pro-
duce electricity and, as surplus, heat which can be
used for heating the corridor in winter. At this time of
the year heating is also attained by the solar gain
through the glass roof. No auxiliary heating is used,
which can sometimes result in very low
temperatures. Because of the solar gain and the
energy-release from the adjacent building parts, the
temperature in the corridor during the cold season
will be over 7°C higher than outside. Preheated air
from the corridor will be used to ventilate the visitor’s

centre and office spaces.

Although the PV cells reduce the solar transmittance

of the glass roof, the corridor has to be well
ventilated in summer to prevent overheating, as there
is a temperature build up directly beneath the roof.
This results in a chimney-effect that pushes the warm
air at the highest point through two rows of windows,
while cooler air (crossing the evaporating green roof)
enters the corridor. Furthermore, the floormass and a
water basin are used to accumulate heat. The offices
and guestrooms are cooled with open air by cross-
ventilation through the corridor. The measures also

had to serve the educational purpose of the building.
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Architecture
The design is based on the surrounding landscape.
The corridor is part of a walkway through the area.
The semi transparent PV system in the roof
consolidates the ‘street-atmosphere’ in the corridor. It
is the centre of the building, which both separates
and connects the two sub-divisions of the building.
Architectural expression with PV systems is ‘high
tech’, due to the glittering blue coloured surface, the
fact that they produce electricity and because they
are usually mounted in aluminium frames. This image
of the PV array fits in with the architectural style of

the DKA building, despite the fact that the visitor’s

centre is built of ‘low tech’ (sustainable) materials.

The contrast between the high tech image of the
corridor and the warm appearance of the remainder
of the building, which is made of wood, enhances the
esthetical integration of the total building. On a
smaller scale, the dimension of the PV system is

incorporated in the modular grid of the building.

Energy strategy
Because of the educational purpose of the building,
the energy strategy was an important guiding
principle in the design process. The ecological
aspects had to be clearly visible in DKA. At the same

time, the design had to show that sustainable
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thinking could result in a well intégrated, balanced,
aesthetically pleasing building. All ecological and
solar energy aspects come together in the corridor.
Walking through the corridor is an experience for all

the senses and for the mind.

Sustainable aspects

The cyclical process was the starting point for the
energy strategy. The chosen building materials put
little strain on humans and the environment. In
particular, these materials are sustainable and
naturally degradable, such as wood, organic fibres,
lining material, cellulose (wastepaper) insulation,
cane, flax and linseed oil. The roof is covered with
sedums that require little maintenance. At the same
time, they protect the underlying waterproof film
sustainably. In this project, water saving has been

applied as a main topic. All toilets are water saving

toilets that are mainly flushed with rooftop water.
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The International Energy Agency
gIEA , founded in November
974, is an autonomous body
within the framework of the
Organisation for Economic co-
Operation and Development
(OECD) which carries out a
comprehensive pro-gramme of
energy co-operation amongst its

Owner:

Klaverblad 1
Boxtel, NL

Addresses

Stichting Het Klaverblad

tel: +31 411 684 921
fax: +31 411 683 407

Technical aspects

The building is used every day
throughout the year. Both during
the week and at the weekends,the
building is used for training
purposes. The building related
daily electricity demand is about
40 kWh. In April, 70% of the

23 member countries. The Architect:
European Commission also BEAR Architecten energy use was generated by the
participates in the work of the P.O. Box 349 PV system. In total, more than

Agency. The IEA Photovoltaic
Power Systems Programme
PVPS) is one of the collaborative
&D agreements established
within the IEA and since 1993 its
participants have been conduct-
Ing a variety of joint projects
concerned with the application of
photovoltaic conversion of solar
energy into electricity.
Within the PV Power Systems
Programme, Task VIl is a joint
effort focusing on building
integrated PV.The overall
objective of Task 7 is to enhance
the architectural quality, technical
quality and economic viability of
photovoltaic power systems'in
the built environment and to
assess and remove non-technical
barriers for their introduction as

www.bear.nl

P.O0.Box 120

Contactperson:
Tjerk Reijenga

NL - 2800 AH Gouda
tel: +31 182 529 899
fax: +31 182 582 599
email: office@bear.nl

PV manufacturer:
Benelux Solar Technical Systems

NL - 484427 Terheijden
tel: +31 76 593 4143
fax: +31 76 593 4138

35% of all electricity used in the
building was generated with PV.
This includes electricity for
refrigerators, freezer, lighting, etc.
Allicon, a Dutch greenhouse
builder, made the glass roof. The
greenhouse technology uses very
light aluminium profiles to
maximise daylighting (thus
growth) in the greenhouse. This
technology could be applied
because of the single glazing that
is used in the glass roof of the
corridor. The ventilation windows

an energy-significant option. BEAR Architecten and the electrical equipment is
More information on the also common in greenhouses.
activities and results of the Task Website: Allicon is responsible for the

can be fond on www.task7.org or

WWW.iea-pvps.org. www.pz.nl/dka

www.bear.nl/beardka.html

assembly of the PV laminates in
the glass roof.

This ENERGIE publication is one of a series highlighting

torate-General Energy and Transport & Directorate-Gen-

the potential for innovative non-nuclear energy technolo- "‘v - eral Research, ENERGIE has a total budget of € 1042
'1

gies 'to become y\(idely applied and cont_rit_)ute superi_or 4"' a A ]\ miIIi_on over the period _1999 to 2002. _

services to the citizen. European Commission strategies = ] } Delivery is organised principally around two Key Actions,

aim at influencing the scientific and engineering commu- \!‘ !f Cleaner Energy Systems, including Renewable Energies, and

nities, policy makers and key market actors to create, ﬁ;" Economic and Efficient Energy for a Competitive Europe,

encourage, acquire and apply cleaner, more efficient and
more sustainable energy solutions for their own benefit
and that of our wider society.

Funded under the European Union's Fifth Framework Programme
for Research, technological Development and Demonstration (RTD),
ENERGIE's range of supports cover research, development, demon-
stration, dissemination, replication and market uptake - the full pro-
cess of converting new ideas into practical solutions to real needs. Its
publications, in print and electronic form, disseminate the results of
actions carried out under this and previous Framework Programmes,
including former JOULE-THERMIE actions. Jointly managed by Direc-

The European Commission
Directorate-General for Energy and Transport
200 Rue de la Loi

B-1049 Brussels

Belgium

Fax +32 2 2960416

E-mail: TREN-info@cec.eu.int
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within the theme “Energy, Environment and Sustainable De-
velopment”, supplemented by coordination and coopera-
tive activities of a sectoral and cross-sectoral nature.With
targets guided by the Kyoto Protocol and associated policies,
ENERGIE's integrated activities are focussed on new solutions which
yield direct economic and environmental benefits to the energy user,
and strengthen European competitive advantage by helping to achieve
a position of leadership in the energy technologies of tomorrow.The
resulting balanced improvements in energy, environmental and eco-
nomic performance will help to ensure a sustainable future for Europe’s
citizens.

The internet website address

for the Fifth Framework Programme is
http://www.cordis.lu/fp5/home.html

Further information on DG for Energy and Transport
activities is available at the internet website address:

http://europa.eu.int/comm/dgs/energy_transport/index_fr.html
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