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I N T R O D U C T I O N

The construction of the rooftop
greenhouse pilot in Germany has
started early 2020 and we from

ebf GmbH are sharing in a
multiple part series in detail how

the construction took place, which
obstacles were met, how we

overcame them and in general
what solutions and measures were

taken to achieve the proper
construction of a rooftop

greenhouse while minimizing the
environmental impact.

 
This is the fourth part of this series

which revolves around the
installation of the hempcrete walls

and the ETFE film cover.
 
 

As a first step, a foundation was laid out using
foam glass in a wooden formwork. The foam
glass itself is strong enough to serve as a
foundation while having good insulation
properties which helps from preventing cold
creep into the greenhouse at the bottom. The
wooden formwork could stay in place but was
sealed off with additional bituminous felt,
preventing moisture from getting into the
foundation. The foundation has a height of
approximately 15 cm and stretches over both
sides of the steel posts so that the insulating wall
from the outside could be fully placed on it as
well as all internal wall structure.

Following the placement of the foundation, a
wooden substructure for the hempcrete wall
could be installed. Therefore, planks were
connected to the steel structure, with some
vertical planks attached to the steel posts. The
hempcrete was then used to fill in the gaps
between the verticals. P. 02
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 The material itself is mixed hemp hurds, lime and pozzolans with a bit of water. After a few
rotations of the mixer the material is finished and can be processed further. It is hauled
into the formwork in the walls and stomped into a more solid mass with equal density.

After one or two days of drying the planks can be removed and the part of the wall is done.
To get more information about the process of the hempcrete installation watch this video:
https://www.youtube.com/watch?v=48QplttcDlw

Hempcrete has the nice property in that it can be stuffed into narrow corners or various shapes
and therefore is very flexible in its application. Next to the nice insulation properties, hempcrete
also joins into the humidity exchange with the greenhouse interior, regulating the interior
climate.
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After all other works on the greenhouse had been completed, the sidewalls were
painted white with chalk. The hempcrete can be used in outside conditions
without further cladding or sidings.

The next step of the installation was the greenhouse roof. The ebf style
greenhouse has a roof to increase the insulation properties. In general, most of
the heat losses are over the roof. Hence, having part of it well insulated, reduces
heat losses, especially in winter. 
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Additionally, during
installation, we found out
that hempcrete is helping

with soundproofing. After the
first walls were installed,
communication on the

construction side took a hit,
because one could not

understand a word from a
person on the other side of

the platform anymore.
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The roof consists mainly of a wooden substructure, hemp straw as a natural insulation
material and a cover with sheet metal. It is stable enough to stand on it, which was a
necessity for the next construction step: the installation of the film. Since only part of
the roof are opaque, there is still enough sunlight through the large opening on the
south. The additional insulation on the roof helps with temperature stability in colder
times of the year.

The most sensitive part of the greenhouse hull installation is the ETFE film. The film is
in itself very durable, but also prone to piercing damage. Hence, the rest of the hull
construction needs to be completed and all potentially dangerous elements need to
be removed.

The installation of the film itself is straightforward, rolling it out at the gable and then
pulling it down over the aluminum profiles. It is recommended to do it on a day with
low or average wind since a gust could go underneath the film and lift it up. Giving
another reason to finish all the walls and roofs before the film is fixed.

The first layer of the film is fixed with special aluminum tracks which have an
additional mechanism on top which can be used as a support for the second layer. The
film installation system was developed by ebf and can be used to build or retrofit any
greenhouse which is planned to be outfitted with an ETFE (or any other film type)
cover.
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In this greenhouse the inner layer is a 60µm film with diffuse properties, and the outer one
a 100µm film which is completely clear. This helps with having a stronger outer layer,
which will not deform under external forces and the diffuse inner film gives a nice
distribution of light inside the greenhouse while maximizing the transmissive properties.
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 No snow loads are considered for the structural integrity of the film area, since above an
angle of 6° any snow slides down from ETFE. For the sunlight greenhouse, the smallest
slope is still slightly above 10°.

HUsing ETFE is a large advantage in a greenhouse. The overall transmissibility is still above 89%
despite using two layers of film and therefore having a much better than average insulation
(~U=3.0 W/m²K). Also, it is UV transmissible, which not only gives a better plant growth in the
greenhouse but also increases the lifetime of the film. 

Here you can find another video, this time of the installation of the film:
https://www.youtube.com/watch?v=oIWfLzjFsXo

After finishing the hull of the greenhouse, the production could start. At this point we were at
the beginning of summer, so perfect to start with the first experimentations.

In the next article we are going to talk about the installation of the energy savings equipment
and how the greenhouse will reduce CO2 emissions.

GROOF project, funded by Interreg NWE programme                   www.groof.eu

P. 07

https://www.youtube.com/watch?v=oIWfLzjFsXo
http://www.groof.eu/


P A R T N E R S

Do not hesitate to visit GROOF website : www.groof.eu 
 

Discover GROOF Guidelines : https://www.urbanfarming-greenhouse.eu/
This is a summary of GROOF's experience in designing and building an energy

efficient rooftop greenhouse.
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