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Jari Puttonen, professor, Dr. Tech.
jari.puttonen@tkk.fi
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TES Energy Facade is a research project, which
aims at developing a method for energetic reno-
vations of the building envelope, based on wood-
framed prefabricated facade elements. TES method
is targeted to the refurbishment of existing building
stock built from 1950’s to 1980’s. The project aims
at creating prototype solutions as well as a basis for
a construction system that could be utilized Euro-
pean-wide.

TES Energy facade method brings prefabrication in
the renovation projects. As a result, the renovation
costs are more predictable, the duration of the reno-
vation project on site is considerably shorter and the
building envelope can be up-graded using different
kinds of facade materials.

Prefabrication is based on modern methods for
measuring, such as photogrammetry and laser
scanning. Furthermore, the preeise measuring data
of the target building is usedfor 3D-model, which is
used for designing the renovation with pre-fabricat-
ed components and, finally, for maintenance. In the
project, the workflow (the chain of production from
the measuring to the assembly) of the renovation
process is systemized and optimized.
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TES Energy Facade

Timberbased element systems for improving energy efficiency of the building envelope

ERA-NET “WoodWisdom-Net — Networking and Integration of National Programmes in the Area of Wood Material Science and Engineering”

The renovation of the existing building stock for saving energy is one of the biggest challenges for the building
branch. TES Energy Facade project develops new solutions for renovation, utilizing prefabrication and modern
measuring technology.

TES partners in a project meeting in Miinich
(from left):
Erno Huttunen (TKK), Kydsti Heino (Wood-
polis), Kimmo Lylykangas (TKK), Alexander
Gumpp (Gumpp & Maier Gmbh), Birgit Sudbo
(NTNU), Dag Einar Olsen (Arkitektstudio Bodo
AS), Merja Laitinen (ARA), Holger Halstedt
9 (Trebyggeriet AS), Markiis B6hling (Ambros
r - Holzbau), Hermann Kaufmann (TUM), Knut
/ Einar Larsen (NTNU), Matti Stenroos (Wood-
polis), Pekka Heikkinen (TKK), Knut Ragnar
Holm (NTNU) and Frank Lattke (TUM).
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TES Energy Fagade is a co-operation project between three universities: Technische Universitat Minchen (TUM),
Norwegian University of Science and Technology (NTNU) and Helsinki University of Technology (TKK). Other
project partners are enterprises and other organisations from 3 participating countries, aiming at implementation
of the new renovation methods in the emerging markets.

TES Energy Facgade project is coordinated by Technische Universitadt Mlinchen (TUM), where the project leader
is professor Hermann Kaufmann.

STAGE 1

INVESTIGATION /
STATEMENT OF REQUIREMENTS

STAGE 2

SYSTEMISATION
OF REQUIREMENTS

STAGE 3

IMPLEMENTATION
DOCUMENTATION

TUM economics
TKK construction
NTNU workflow
TUM coordinatior

The duration of the project is 24 months. It was launched in the January of 2008. The total budget for the project
is about 700 000 euros, of which the share of the Finnish research activities is 190 000 euros. As part of the Eu-
ropean WoodWisdom-Net programme, it is based on international research co-operation but financed by national
funding organisations. The Finnish research activities are funded by TEKES and the participating enterprises.

The research subject calls for multi-diciplinary approach. The
TES research at TKK is carried out in PRA co-operation, which
means co-operation of three TKK chairs in teaching and re-
search:
B Chair of Wood Construction (Department of Architecture)
B Laboratory of Structural Engineering and Building Physics
(Department of Civil and Environmental Engineering)
B [aboratory of Wood Technology
(Department of Forest Products Technology)
Also the Laboratory of Heating, Ventilating and Air-Conditioning
as well as the Institute of Photogrammetry and Remote Sens-
ing participate the project.

The new solutions developed in TES project are utilized in a
pilot renovation project in the city of Oulu, where a 8-storey
high student dormitory building Pohjankaleva is renovat-
ed aiming at reducing the demand for heating energy down
to the passive house standard. The owner of the building is
PSOAS, Pohjois-Suomen opiskelija-asuntoséaétié, which was
founded in 1971 to manage student housing in Oulu. Cur-
rently, PSOAS owns apartments for more than 5,100 students.

Passive house is a voluntary standard for energy efficient build-
ing. In the project PEP — Promotion of European Passive houses,
VTT suggested a definition for Finnish passive houses, where the

requirements are:

® Heating energy demand max. 20 — 30 kWh/m?/a
(depending on the location)

m Air tightness of the building envelope n,, max. 0.6 1/h

® Total primary energy consumption 130 — 140 kWh/m?/a

The research results and the experiences of the pilot projects will

be reported in the end of 2009

The Finnish research team in TES project meeting (from left):
Erno Huttunen, Juha Lehto, Kimmo Lylykangas, Anna Kaila,
Hannu Hirsi and Jukka Piironen.
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The renovation of Pohjankaleva building aims
at reaching the Finnish Passive House level,
where the heating energy demand after reno-
vation is max. 30 kWh/m?a. The location of
the Oulu pilot building is 65° 02° N




