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l.Summary

The Deliverable D7.3 is a public document of the OSIRYS project, delivered in the context of
WP7, Task 7.3 iDemonstrator in a real building: case study 1: public building in northern
Europea The objective of WP7 is to demonstrate and validate the system performance in two
real buildings, one in North of Europe (Tartu, Estonia) and the other one in South of Europe.

This document is about the design, construction and monitoring of Northern-European demo
building in Tartu, Estonia.
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2.l ntroducti on

Indoor Air Quality and emissions from building materials have been over the last decades a
major challenge for scientists, industry and consumers. Traditional construction materials
contribute to contaminants such as VOCs, formaldehyde, particulates and fibres. However,
new eco-innovative building materials are able to provide a healthier indoor environment both
by substituting source of contamination and by elimination of contaminants arisen from other
indoor sources.

Within OSIRYS project a holistic solution for facades and interior partitions have been
developed ready to be applied in building retroffiting and new construction by means of the
development of biocomposites with different functionalities able to meet the strictest
requisites of the Building Code as regards fire and structural performance, improve indoor air
quality by VOC and microorganisms elimination, increase thermal and acoustic insulation
and control breathability of the construction systems, and increase durability of the
construction elements.

To test the flexibility of Osirys systems, the different elements need to be tested in real life
solutions in different climatic situations. Tartu, Estonia, was chosen as a site to test the
Osirys systems in Northern-European conditions. The Tartu demo building is a stadium
building where all external walls consist of Osirys elements and internal walls are Osirys
elements as much as possible.

27 May 2017 Page 5



OSIRYS OSIRYS: GA no.: 609067

Construction Project and installation of the systems in Tartu D 7.3
Demo Building

3.Pr-dsi gn stage

3.1 Site selection and details

Tartu is the 2nd largest city in Estonia with around 100,000 citizens. Tartu is suitable for
Nordic demo site due to Estonian climate. Average winter temperature is under 0°C and
average summer temperature rarely reaches over 20°C. Absolute maximum measured
temperature for Tartu is +32°C and absolute minimum has been -26,8°C.

The demo site is situated in central area of Tartu. The building is a stadium building next to
M.Reinik School football stadium. There are 2 more schools next to the stadium.
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Figure 1. Tartu demo site location

The stadium is being used by 1200 students per week and around 2501 300 recreational

users on evenings and weekends. On some weekends the stadium is also used for football
competitions. Up to this point the studentsanduser s have been using the
rooms for changing before gym glasses or training sessions. There is a high demand for a

smaller stadium building to accommodate extra dressing rooms, showers, sauna, storage

rooms and office space to reduce the over use of school dressing rooms; also to keep
recreational users out of school premises to increase safety.

3.2 Basic design project

The stadium building has been planned for more than 15 years. The M. Reinik School
football stadium was going into total renovation in April 2017 and is planned to be finished in
August 2017. The school in Estonia starts on the 1st of September. With the renovation of
the stadium it was also decided to construct the long awaited stadium building as well.
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The building was going to be situated on the northern side of the football stadium as
indicated on following map marked with K and KK.
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Figure 2. Location plan of the OSIRYS building

In cooperation with M.Reinik school director and Culture department of Tartu City
Government it was decided to have two male and two female dressing rooms with two male
and two female shower rooms and two saunas for both sexes. There would be a lobby or a
waiting area, an office for gym teachers and football officials, a separate dressing and
shower room for the officials, a toilet for the disabled, a storage room for sports equipment
and room for the buildings heating, ventilation and other machinery.

3.3 OSIRYS products specifications

The materials had to comply with EU standards for public building construction materials.
There were no higher than normal demands on fire reaction or resistance; impact loads or
noise reduction.
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Special demands were presented for thermal requirements. The minimal thermal
requirements from Estonian legislation were:
U Outer walls = 0,15 - 0,25 W/m2:-K
U Curtain wall = 0,6-1,1 W/m2-K
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The optimal requirements for Tartu demo were:
U Outer walls = 0,14 W/m2-K
U Curtain wall = 1,0 W/m2-K

Triple glazing for curtain wall elements.

4.Det ai l ed design stage

4.1 Architectural detailed project

Detail plan for the area and the building existed from year 2006. An initial design of the
building was created in 2007. It consisted of two sets of dressing and shower rooms, storage
room and office space. Design from 2007 had a vantage point on top of the stadium building.
This idea was scrapped for security reasons.

Figure 3. Stadium building rendering from 2007
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The floorplan and final design of the building were finalized in cooperation with UNStudio.
The building will have an entrance from the southern side of the building. The building will be
facing the football stadium.

The lobby of the building is meant as a waiting area for parents of children participating in
football trainings on the evenings and weekends. Office for gym teachers and/or referees is
situated in the middle of the building follower by a private dressing and shower room and a
small storage space for the janitor. Two sets of dressing rooms are situated on either side of
the office space. Shower rooms are situated in between of two dressing rooms to simplify
pluming of the building. The dressing rooms have also toilets. Access to the saunas is
granted through the shower rooms. There are 4 dressing rooms, 4 shower rooms and 2
saunas divided into two sections for male and female users of the building. A technical room
is situated on the back side of the building between two saunas. A storage room is situated
on the north-east corner of the building and a toilet for the disabled is positioned on the
north-west corner of the building. The toilet, technical room and storage room have
independent entrances to simplify the logistics of the building, have more efficient use of the
space and to grant easier access to the three facilities.
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Figure 4. Tartu demo final floor plan.

The new design from 2016 has entrance from stadium side also being the south side of the
building. The southern wall was going to be constructed from the curtain-wall elements. Initial
idea was to have the curtain wall elements surround 3 sides of the building. Have the
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entrance side curtain wall constructed with glass. The two side walls were going to be
covered with curtain-wall elements but were going to be filled with non-see-through
materials.

Figure 5. Initial design draft from 2016 1 curtain wall elements covering 3 sides of the building.

Finally it was decided to cover the two side walls covered with curvy glazing and have curtain
wall elements only on the entrance side of the building. Back of the building was going to be
covered with flat glazing with some decorative elements.

The building will be colored light gray. The under-side of the front overhang is going to be
white and orange. Orange will cover the underside of overhang, the interior of the lobby area
and smoothly transcend onto the floor and street level.

The building is lightly lifted from the ground. The front of the building will have stairs and
pathway to enable access for the disabled.
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Figure 7. Final design of the entrance

The design process started in January 2016. 1st draft of the project was finished in August
and was the required document for building permit and building procurement. Full project
was finished in October 2017 and working drawings were finished in December 2017.
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Design of the building was done in-house by Tartu City Government architects and the
Osirys project team. Architect of the building was Tonis Arjus who is also the manager of The
Department of Architecture and Construction and is the Head-Architect of Tartu. HVAC
project was design was managed by Mari-Liis Kutsar who is senior specialist for The
Department of Municipal Property.

Architectural design was done in cooperation with project members from UNStudio. Details
of the building and mainly joints between Osirys and non-Osirys elements were designed in
cooperation with ENAR and Tecnalia.

4.2 Integration of OSIRYS products

It was decided to use Osirys elements as much as possible. All the external walls are Osirys
elements. Curtain-wall elements are Osirys products. The glass inside curtain-wall elements
are not Osirys products. Inside the Osirys indoor elements were used as much as possible. It
was decided not to use Osirys elements in shower rooms and in sauna.

5 Construction wor ks

5.1 Tendering and contracting process

In Estonia most of the procurements are carried out in the online e-procurement web site. So
the documents would be uploaded and they would be publicly downloadable and available to
all interested parties. This is the case, if the procurement procedure is an open procedure,
which is most commonly used. The procurement documents include sensitive information
about Osirys materials still in development and cannot be made available for the public. This
makes public procurement unsuitable for project Osirys and its goals.

According to Estonian Procurement Law (Public Procurement Act - also PPA in this letter
(https://www.riigiteataja.ee/en/eli/fee/Riigikogu/act/502042015013/consolide)) the tenderer is
entitled to carry out a negotiated procedure with prior publication of contract notice.
According to PPA 827 s2 p4 and 8§27 s3, the contracting authority has the right to organize a
negotiated procedure with prior publication of a contract notice if construction work
constituting the object of a public contract is performed solely for purposes of research or
development. Regardless of the terms provided for in subsection of this section, the
contracting authority is entitled to organize a procurement procedure in the form of a
negotiated procedure with prior publication of a contract naotice if the estimated value of the
public procurement is below the international threshold.

The activity of negotiated procedure was legitimate as the estimated value of the demo
house construction was below the international procurement threshold.

Procurement criteria were:

1 No unpayed national taxes
1 Construction as an officially stated field of activity
1 Reference to constructing a public building.
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The call to participate in procurement was published at the end of July 2016. By the end of
August 2017 the Tartu City Government received statements from 12 companies interested
in the procurement. 6 of them presented applications to see the procurement documents and
topresentanof f er. 3 of the 6 companies didnét comply

Offers by the remaining 3 companies were opened in the beginning of October 2017. Further
negotiations about technical solutions and construction materials were done. Final offers
were presented to Tartu City Government in the end of October 2016. Best offer was made
by Embach Ehitus OU who was commissioned.

5.2 Construction progress

Construction was planned to start at the end of November 2016. First Osirys elements were
going to arrive at the end of December 2017. Due to a number of delays in Osirys element
delivery it was decided to postpone the start of construction. Construction area was marked
in December of 2017.

The construction started on the 6th of March. The final agreement was to receive first
delivery of Osirys product on the 3rd week of April. At that moment the building had to be at a
state where Osirys outer-wall elements could be installed.

Figure 8. State of building on 21st of March 2017.

There were no setbacks in construction process. First Osirys elements arrived in the end of
3rd week of April and installation started on the 4th week of April. Installation of Osirys
products has been smooth and has not needed any special education, preparation or
equipment. Installation can be done by builders with standard construction education and
standard equipment. There have been minor errors in the fit of panels due to the nature of
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