
1/28/2020

1

1

Experiences about European
project EU-GUGLE

Terttu Vainio, VTT
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Demonstration of nearly-zero energy building renovation models

6 years project (2013/3-2019/3)
6 Pilot cities: AACHEN, BRATISLAVA, MILANO, SESTAO, TAMPERE, VIENNA
Scope: 226,000 m² of living space renovated, 33 case
Target: up to 80-90 % primary energy savings

European cities serving as Green
Urban Gate towards Leadership
in sustainable Energy
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Similar renovation concepts
Reduction of heat losses

• New windows
• Thermal insulation
• Water-saving taps

Improvement of energy efficiency and recycling
• Heat recovery from waste air and waste water
• BEMs and HEMs

Utilization of free, renewable energy
• PVs, ground source heat pumps
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Different climate conditions
• Warm and sunny Sestao & Milan
• Moderate Aachen, Vienna and Bratislava
• Cool and cloudy Tampere

Horizonatal solar radiation kWh/m2; yrsTemperatures january and august & heating degree days
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Different performance before
renovation
Reasonable performance: Tampere
Moderate performance: Aachen, Vienna & Milan
Desparate performance: Bratislava & Sestao
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Different ownership and
challenges
Owner occupied: Bratislava, Sestao & Tampere
Tenant occupied: Aachen, Milan & Vienna
Listed building, lack of maintenance culture, tenants rights, shared
benefit dilemma, multilingualism, immigrants, politics
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Aachen (4 residential buildings)

Measures: thermal insulation, windows, DH (new network), HP, PV, BEMs
Purchased energy (average) after/before:  70 / 240 kWh/m2 (-70 %)

Special challenges
Listed buildings
Residents (shared benefits -problem)
Immigrants, languages

Advanced solutions
Areal DH; heat recovery from
areal sewer network
Energy saving “ABC”
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Bratislava (only one building)
Measures: thermal insulation, windows, disconnection from DH, heat
recovery, HP, PV, BEMs
Purchased heating energy after/before: 8,9 / 93,3 kWh/m2 (-90%)

Special challenges
Organization of ownership

Advanced solutions
Heating system (heating, storage) control
by using electricity price
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Milan (kindergarten and three res. buildings)

Measures: thermal insulation, windows, connection to DH, heat recovery,
HP, PV, cooling
Purchased heating energy after/before: 35 / 300 kWh/m2 (-90 %)

Special challenges
Politicization (local election)

Advanced solutions
Clueless insulation system (additional
insulation layer)
Special attention to indoor comfort
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Sestao (5 residential buildings)

Measures: thermal insulation, windows, DH (new network), heat
recovery, HP, PV, BEMs
Purchased heating energy after/before: 80 /10  kWh/m2 (-85 %)

Special challenges
Not worth mentioning

Advanced solutions
Innovative financing concept
Innovative HEMs
Areal DH, heat produced by biomass
Wooden structures
Grey water recycling






