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The pilot project of multipurpose house with 100 %
energy supply from RETs

The Czech Environmental Institute, Czech Republic

Summary

The project was focused on renewing an old building of nursery school, built in 1978. The aim was to
build 4 new flats (for teacher’s families) and to realise new, innovative and environmentally positive
system of energy concept created by solar system, biomass boiler for wood chips and underground
heat exchanger for heat recuperation. The part of energy concept for the building was solved in the
frame of research project of the Ministry of Environment CR.
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Pic 1 The south side of old building

The region is famous for its large black coal mines and heavy industry, both have a strong impact on
the environment. Due to the rescheduling of industry in this region the level of unemployment is
rather high in comparison with other regions in the Czech Republic.

Objectives

The main aim of the project was to develop a system for reconstruction of old buildings and by
application of energy saving technologies and technologies of renewable energy to realise concept for
low energy buildings.

Process
The project of reconstruction started in 2001 and approval of building was in September 2002.

Pic. 2 The new building — south side

The basic elements of this low energy consumption house are:

e Heat insulation of walls by 200 mm mineral wool ISOVER. New windows CLIMAPLUS
were installed with glass coef. 1,1 W/m2K, including the plastic frame the coef. is 1,3
W/m2K. The flat roof was reconstructed to classic new one with mineral wool insulation of
300 mm, heat bridges were covered by 50 mm of mineral wool. The energy consumption
was minimised by heat recuperation and by an underground heat exchanger. The total
consumption of heat for heating is 46 kWh/m2/year, the new part of the building (the 1st
floor) has the consumption 31 kWh/m2/year.
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e An active solar system creates a part of the roof with an angle of 50°. The solar system
SOLARNOR with “drain back™ was installed. It is very light, 10 kg/m2. The total solar area
is 120 m2 .The area should be lower but due to azimuth (- 27°) the area was increased with
about 10 %. The solar system is equipped with a 12 m3 storage tank with no pressure for
short-term accumulation of hot water and is covered by 10 — 20 cm insulation.

e To enable the controlled ventilation of the air inside the building the underground heat
exchanger was installed at the south side of the building and is constructed from five
pipelines (DN 200). The flow of the air reaches 1200 m3/hr, the temperature of the soil is 4
— 8 °C. Several thermometers are installed to measure temperature during the year.

e Due to that the solar system covers only 37 % of the total heat consumption, the rest (64 %)
of heat consumption is covered by biomass chip boiler that needs to have 90 — 100 m3/year.
The chips are produced by employees of the municipality from the trees from the municipal
parks and surrounding forests. There are two VIADRUS boilers with 48 kW output, the
operation is fully automated. Only one time per 3 — 8 weeks the wood chips (humidity 35 %,
calorific value 3,1 kwh/kg) should be brought from the municipal stock.

Financial resources and partners

The total cost of the reconstruction was 330 kEuro including building reconstruction. Without
building reconstruction the cost is (heating, ventilation, underground heat exchanger, hot water
preparation) is 80 kEuro. There were several contributions from the State Environmental Fund 70%
to cost of solar system, research project of Association of renewable energy utilisation 50 % to
biomass boiler (2 prototypes), the Czech Energy Agency 15 % to heat insulation and discount of
insulation given by insulation producer.

The partners in the project were Association of the utilisation of the renewable energy sources,
Czech Republic; Municipality of Ostrava — Proskovice, CZ and Czech environmental institute, CZ.

Results

The energy consumption for heating before reconstruction was 220 kWh/mz2year, after the
reconstruction the consumption is 46 kWh/ma2.year. The energy produced by renewables are 100 %,
it means 75 % of solar contribution to hot water preparation (25,7 MWh/year) and 89 %
contribution of biomass to heating (51,9 MWh/year). The economic benefits are 100 %
independence of outside suppliers of fuels. The environmental benefits are that the application of
renewable energy will save about 30 tons of CO; per year.

Two jobs were created in the process of biomass chips production. The behavioural changes
achieved were the strong educational impact to small children that it is possible to live in building
heated by the sun

Lessons learned and repeatability

It is demonstrated that it is possible to reconstruct old buildings in an efficient way. The living area
was enlarged two times at the same time as the energy consumption decreased two times. The
installed biomass boiler is again output of the same research project.

One of the problems encountered was that the economy of this project is compared with the costs of
natural gas and it is not profitable at this time. With the development of natural gas costs it will
become profitable.
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There could be hundred thousands of similar buildings, particularly in the countries of Central and
Eastern Europe. The final decision usually depends on the people who WANT to change anything
and to realize innovative solution.

Contact for more information:

Project Web Site: www.oze.cz (in PROJEKTY - only available in Czech language)
Organisation / Agency: The Czech Environmental Institute

Main contact: Mr. Miroslav Safarik

Address: Kodanska 10, 10010 Praha 10, Czech Republic

Tel: +420 2 67225204

Fax: +420 2 71742306

E-mail: safarik@ceu.cz

Web Site: WWW.CEU.cz




