
COST – EFFECTIVE SOLUTIONS 

FOR 

VERY LOW ENERGY BUILDINGS

ANDREA CONSERVA / CIRCE FUNDATION



MADRID, 24th January 2018

COST – EFFECTIVE SOLUTIONS FOR VERY LOW ENERGY BUILDINGS

NEED4B PROJECT: design, construction and monitoring of 5 pilots (23.560 m2) 
in 4 countries with different climatic conditions (Mediterranean, Oceanic and 
Continental)

Moderador
Notas de la presentación
average payback of the inversion on energy efficiency measures different climatic conditions (Mediterranean, Oceanic and Continental)



MADRID, 24th January 2018

COST – EFFECTIVE SOLUTIONS FOR VERY LOW ENERGY BUILDINGS

NEED4B PROJECT: design, construction and monitoring of 5 pilots (23.560 m2) 
in 4 countries with different climatic conditions (Mediterranean, Oceanic and 
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years

VERY LOW ENERGY 
BUILDINGS 

less than 60 kWh/m2 

of primary energy 
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Moderador
Notas de la presentación
average payback of the inversion on energy efficiency measures different climatic conditions (Mediterranean, Oceanic and Continental)
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Notas de la presentación
More than 60% lower compared with design legislation. 
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STAMBRUGES (BELGIUM) 278 m2

Moderador
Notas de la presentación
The Belgian demo site consists of a wood based envelope house aiming at demonstrating the construction of passive house. It is located in Stambruges, 24 km from the city of Mons, in Belgium. The key design strategies are a wood based structure, large insulation, efficient glazing and passive house concept. The house might be further developed to be a positive energy house thanks to the placement of photovoltaic panels. The energy performance of the building is determined based on a complete measurement system with data acquisition and treatment.Demo site team: FD2, UMONSArchitect studio Format D2 (FD2) is specialized in building very low energy and passive buildings. The University of Mons (UMONS) contributes to the building monitoring. In addition, 22 companies have participated in the construction in order to have the best quality and cost.Schedule: The construction started in February 2015 and finished in November 2015. The building monitoring started in December 2015, when occupants arrived.Building technologies:Structure and insulation: Prefabricated structure (building elements of the wood structure) with screw connection. Cross laminated timber of 5 layers of 2 cm. Wall, roof and ground with U < 0,1 W/m2K.Walls: The external walls are insulated with PIR 22 cm (2×11), wooden panels and 30 cm of EPS with plaster. They remain in place as exterior finishing of wood siding and colorful fiber plates.Roof. 22cm polyurethane. Insulation placed the interior side in order to have small thickness of overtaking of the roof, which provides a very good and continuous vapor barrier in the inner part.Ground: 24 cm polyurethaneWindows: Triple glazing with Ug = 0.5 W/m2K and Uf < 0.9 W/m2K respectivelyHeating: Low energy wood fire (3-6 kw) with accumulation in 96kg of stones. This fire is airtight and totally mechanically automatic.Ventilation: Controlled mechanical ventilation with heat recovery system: double-flow heat exchanger with 89% of efficiency. The ventilation unit with fine electrostatic filtration and preheating to prevent freezing of the unit. The electrostatic filter creates a field of ozone that combined with a distribution of negative ions gives a bactericidal effect in the metallic pipe of the air distribution.Domestic Hot Water: Heat Pump air/water of 300 liters for hot water with possibility to connect with thermal solar panels (COP 3.4 (15º/51º C)Lighting: Low energy light systems, all class A and LEDRain water pump: The rain-water in stocked in a concrete tank of 10.000 liters placed in the ground in the garden. The alimentation in the house is for toilets, washing machine and outside tap.Renewable Energy sources: 100 m2 of photovoltaic panels are planned to be installed.Monitoring equipment: The house is monitoring with 6 electric meters with Mbus technology and 1 calorimeter for hot water. The energy from the DHW storage tank is measured with an ultrasonic heat meter. Meters to measure electricity consumption of various circuits and collects real-time information. Temperature and humidity are measured in the different living areas using Zigbee sensors to monitor comfort, acting as routers to increase the range of the transmission in case of interference because of the thickness of the walls. A sensor of humidity is placed between the wooden wall and the insulation with plaster to verify the no-condensation
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OPTIMAL 
ORIENTATION

STAMBRUGES (BELGIUM) 278 m2

Moderador
Notas de la presentación
The Belgian demo site consists of a wood based envelope house aiming at demonstrating the construction of passive house. It is located in Stambruges, 24 km from the city of Mons, in Belgium. The key design strategies are a wood based structure, large insulation, efficient glazing and passive house concept. The house might be further developed to be a positive energy house thanks to the placement of photovoltaic panels. The energy performance of the building is determined based on a complete measurement system with data acquisition and treatment.Demo site team: FD2, UMONSArchitect studio Format D2 (FD2) is specialized in building very low energy and passive buildings. The University of Mons (UMONS) contributes to the building monitoring. In addition, 22 companies have participated in the construction in order to have the best quality and cost.Schedule: The construction started in February 2015 and finished in November 2015. The building monitoring started in December 2015, when occupants arrived.Building technologies:Structure and insulation: Prefabricated structure (building elements of the wood structure) with screw connection. Cross laminated timber of 5 layers of 2 cm. Wall, roof and ground with U < 0,1 W/m2K.Walls: The external walls are insulated with PIR 22 cm (2×11), wooden panels and 30 cm of EPS with plaster. They remain in place as exterior finishing of wood siding and colorful fiber plates.Roof. 22cm polyurethane. Insulation placed the interior side in order to have small thickness of overtaking of the roof, which provides a very good and continuous vapor barrier in the inner part.Ground: 24 cm polyurethaneWindows: Triple glazing with Ug = 0.5 W/m2K and Uf < 0.9 W/m2K respectivelyHeating: Low energy wood fire (3-6 kw) with accumulation in 96kg of stones. This fire is airtight and totally mechanically automatic.Ventilation: Controlled mechanical ventilation with heat recovery system: double-flow heat exchanger with 89% of efficiency. The ventilation unit with fine electrostatic filtration and preheating to prevent freezing of the unit. The electrostatic filter creates a field of ozone that combined with a distribution of negative ions gives a bactericidal effect in the metallic pipe of the air distribution.Domestic Hot Water: Heat Pump air/water of 300 liters for hot water with possibility to connect with thermal solar panels (COP 3.4 (15º/51º C)Lighting: Low energy light systems, all class A and LEDRain water pump: The rain-water in stocked in a concrete tank of 10.000 liters placed in the ground in the garden. The alimentation in the house is for toilets, washing machine and outside tap.Renewable Energy sources: 100 m2 of photovoltaic panels are planned to be installed.Monitoring equipment: The house is monitoring with 6 electric meters with Mbus technology and 1 calorimeter for hot water. The energy from the DHW storage tank is measured with an ultrasonic heat meter. Meters to measure electricity consumption of various circuits and collects real-time information. Temperature and humidity are measured in the different living areas using Zigbee sensors to monitor comfort, acting as routers to increase the range of the transmission in case of interference because of the thickness of the walls. A sensor of humidity is placed between the wooden wall and the insulation with plaster to verify the no-condensation
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STAMBRUGES (BELGIUM) 278 m2

Moderador
Notas de la presentación
The Belgian demo site consists of a wood based envelope house aiming at demonstrating the construction of passive house. It is located in Stambruges, 24 km from the city of Mons, in Belgium. The key design strategies are a wood based structure, large insulation, efficient glazing and passive house concept. The house might be further developed to be a positive energy house thanks to the placement of photovoltaic panels. The energy performance of the building is determined based on a complete measurement system with data acquisition and treatment.Demo site team: FD2, UMONSArchitect studio Format D2 (FD2) is specialized in building very low energy and passive buildings. The University of Mons (UMONS) contributes to the building monitoring. In addition, 22 companies have participated in the construction in order to have the best quality and cost.Schedule: The construction started in February 2015 and finished in November 2015. The building monitoring started in December 2015, when occupants arrived.Building technologies:Structure and insulation: Prefabricated structure (building elements of the wood structure) with screw connection. Cross laminated timber of 5 layers of 2 cm. Wall, roof and ground with U < 0,1 W/m2K.Walls: The external walls are insulated with PIR 22 cm (2×11), wooden panels and 30 cm of EPS with plaster. They remain in place as exterior finishing of wood siding and colorful fiber plates.Roof. 22cm polyurethane. Insulation placed the interior side in order to have small thickness of overtaking of the roof, which provides a very good and continuous vapor barrier in the inner part.Ground: 24 cm polyurethaneWindows: Triple glazing with Ug = 0.5 W/m2K and Uf < 0.9 W/m2K respectivelyHeating: Low energy wood fire (3-6 kw) with accumulation in 96kg of stones. This fire is airtight and totally mechanically automatic.Ventilation: Controlled mechanical ventilation with heat recovery system: double-flow heat exchanger with 89% of efficiency. The ventilation unit with fine electrostatic filtration and preheating to prevent freezing of the unit. The electrostatic filter creates a field of ozone that combined with a distribution of negative ions gives a bactericidal effect in the metallic pipe of the air distribution.Domestic Hot Water: Heat Pump air/water of 300 liters for hot water with possibility to connect with thermal solar panels (COP 3.4 (15º/51º C)Lighting: Low energy light systems, all class A and LEDRain water pump: The rain-water in stocked in a concrete tank of 10.000 liters placed in the ground in the garden. The alimentation in the house is for toilets, washing machine and outside tap.Renewable Energy sources: 100 m2 of photovoltaic panels are planned to be installed.Monitoring equipment: The house is monitoring with 6 electric meters with Mbus technology and 1 calorimeter for hot water. The energy from the DHW storage tank is measured with an ultrasonic heat meter. Meters to measure electricity consumption of various circuits and collects real-time information. Temperature and humidity are measured in the different living areas using Zigbee sensors to monitor comfort, acting as routers to increase the range of the transmission in case of interference because of the thickness of the walls. A sensor of humidity is placed between the wooden wall and the insulation with plaster to verify the no-condensation
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VERY HIGH 
INSULATION
UOPAQUE < 0,1
UGLAZING < 0,5

STAMBRUGES (BELGIUM) 278 m2

Moderador
Notas de la presentación
The Belgian demo site consists of a wood based envelope house aiming at demonstrating the construction of passive house. It is located in Stambruges, 24 km from the city of Mons, in Belgium. The key design strategies are a wood based structure, large insulation, efficient glazing and passive house concept. The house might be further developed to be a positive energy house thanks to the placement of photovoltaic panels. The energy performance of the building is determined based on a complete measurement system with data acquisition and treatment.Demo site team: FD2, UMONSArchitect studio Format D2 (FD2) is specialized in building very low energy and passive buildings. The University of Mons (UMONS) contributes to the building monitoring. In addition, 22 companies have participated in the construction in order to have the best quality and cost.Schedule: The construction started in February 2015 and finished in November 2015. The building monitoring started in December 2015, when occupants arrived.Building technologies:Structure and insulation: Prefabricated structure (building elements of the wood structure) with screw connection. Cross laminated timber of 5 layers of 2 cm. Wall, roof and ground with U < 0,1 W/m2K.Walls: The external walls are insulated with PIR 22 cm (2×11), wooden panels and 30 cm of EPS with plaster. They remain in place as exterior finishing of wood siding and colorful fiber plates.Roof. 22cm polyurethane. Insulation placed the interior side in order to have small thickness of overtaking of the roof, which provides a very good and continuous vapor barrier in the inner part.Ground: 24 cm polyurethaneWindows: Triple glazing with Ug = 0.5 W/m2K and Uf < 0.9 W/m2K respectivelyHeating: Low energy wood fire (3-6 kw) with accumulation in 96kg of stones. This fire is airtight and totally mechanically automatic.Ventilation: Controlled mechanical ventilation with heat recovery system: double-flow heat exchanger with 89% of efficiency. The ventilation unit with fine electrostatic filtration and preheating to prevent freezing of the unit. The electrostatic filter creates a field of ozone that combined with a distribution of negative ions gives a bactericidal effect in the metallic pipe of the air distribution.Domestic Hot Water: Heat Pump air/water of 300 liters for hot water with possibility to connect with thermal solar panels (COP 3.4 (15º/51º C)Lighting: Low energy light systems, all class A and LEDRain water pump: The rain-water in stocked in a concrete tank of 10.000 liters placed in the ground in the garden. The alimentation in the house is for toilets, washing machine and outside tap.Renewable Energy sources: 100 m2 of photovoltaic panels are planned to be installed.Monitoring equipment: The house is monitoring with 6 electric meters with Mbus technology and 1 calorimeter for hot water. The energy from the DHW storage tank is measured with an ultrasonic heat meter. Meters to measure electricity consumption of various circuits and collects real-time information. Temperature and humidity are measured in the different living areas using Zigbee sensors to monitor comfort, acting as routers to increase the range of the transmission in case of interference because of the thickness of the walls. A sensor of humidity is placed between the wooden wall and the insulation with plaster to verify the no-condensation
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MECHANICAL
VENTILATION 

with 89%
HEAT RECOV.

STAMBRUGES (BELGIUM) 278 m2

Moderador
Notas de la presentación
The Belgian demo site consists of a wood based envelope house aiming at demonstrating the construction of passive house. It is located in Stambruges, 24 km from the city of Mons, in Belgium. The key design strategies are a wood based structure, large insulation, efficient glazing and passive house concept. The house might be further developed to be a positive energy house thanks to the placement of photovoltaic panels. The energy performance of the building is determined based on a complete measurement system with data acquisition and treatment.Demo site team: FD2, UMONSArchitect studio Format D2 (FD2) is specialized in building very low energy and passive buildings. The University of Mons (UMONS) contributes to the building monitoring. In addition, 22 companies have participated in the construction in order to have the best quality and cost.Schedule: The construction started in February 2015 and finished in November 2015. The building monitoring started in December 2015, when occupants arrived.Building technologies:Structure and insulation: Prefabricated structure (building elements of the wood structure) with screw connection. Cross laminated timber of 5 layers of 2 cm. Wall, roof and ground with U < 0,1 W/m2K.Walls: The external walls are insulated with PIR 22 cm (2×11), wooden panels and 30 cm of EPS with plaster. They remain in place as exterior finishing of wood siding and colorful fiber plates.Roof. 22cm polyurethane. Insulation placed the interior side in order to have small thickness of overtaking of the roof, which provides a very good and continuous vapor barrier in the inner part.Ground: 24 cm polyurethaneWindows: Triple glazing with Ug = 0.5 W/m2K and Uf < 0.9 W/m2K respectivelyHeating: Low energy wood fire (3-6 kw) with accumulation in 96kg of stones. This fire is airtight and totally mechanically automatic.Ventilation: Controlled mechanical ventilation with heat recovery system: double-flow heat exchanger with 89% of efficiency. The ventilation unit with fine electrostatic filtration and preheating to prevent freezing of the unit. The electrostatic filter creates a field of ozone that combined with a distribution of negative ions gives a bactericidal effect in the metallic pipe of the air distribution.Domestic Hot Water: Heat Pump air/water of 300 liters for hot water with possibility to connect with thermal solar panels (COP 3.4 (15º/51º C)Lighting: Low energy light systems, all class A and LEDRain water pump: The rain-water in stocked in a concrete tank of 10.000 liters placed in the ground in the garden. The alimentation in the house is for toilets, washing machine and outside tap.Renewable Energy sources: 100 m2 of photovoltaic panels are planned to be installed.Monitoring equipment: The house is monitoring with 6 electric meters with Mbus technology and 1 calorimeter for hot water. The energy from the DHW storage tank is measured with an ultrasonic heat meter. Meters to measure electricity consumption of various circuits and collects real-time information. Temperature and humidity are measured in the different living areas using Zigbee sensors to monitor comfort, acting as routers to increase the range of the transmission in case of interference because of the thickness of the walls. A sensor of humidity is placed between the wooden wall and the insulation with plaster to verify the no-condensation
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DHW 
AIR/WATER
HEAT PUMP

COP: 3,4  

STAMBRUGES (BELGIUM) 278 m2

Moderador
Notas de la presentación
The Belgian demo site consists of a wood based envelope house aiming at demonstrating the construction of passive house. It is located in Stambruges, 24 km from the city of Mons, in Belgium. The key design strategies are a wood based structure, large insulation, efficient glazing and passive house concept. The house might be further developed to be a positive energy house thanks to the placement of photovoltaic panels. The energy performance of the building is determined based on a complete measurement system with data acquisition and treatment.Demo site team: FD2, UMONSArchitect studio Format D2 (FD2) is specialized in building very low energy and passive buildings. The University of Mons (UMONS) contributes to the building monitoring. In addition, 22 companies have participated in the construction in order to have the best quality and cost.Schedule: The construction started in February 2015 and finished in November 2015. The building monitoring started in December 2015, when occupants arrived.Building technologies:Structure and insulation: Prefabricated structure (building elements of the wood structure) with screw connection. Cross laminated timber of 5 layers of 2 cm. Wall, roof and ground with U < 0,1 W/m2K.Walls: The external walls are insulated with PIR 22 cm (2×11), wooden panels and 30 cm of EPS with plaster. They remain in place as exterior finishing of wood siding and colorful fiber plates.Roof. 22cm polyurethane. Insulation placed the interior side in order to have small thickness of overtaking of the roof, which provides a very good and continuous vapor barrier in the inner part.Ground: 24 cm polyurethaneWindows: Triple glazing with Ug = 0.5 W/m2K and Uf < 0.9 W/m2K respectivelyHeating: Low energy wood fire (3-6 kw) with accumulation in 96kg of stones. This fire is airtight and totally mechanically automatic.Ventilation: Controlled mechanical ventilation with heat recovery system: double-flow heat exchanger with 89% of efficiency. The ventilation unit with fine electrostatic filtration and preheating to prevent freezing of the unit. The electrostatic filter creates a field of ozone that combined with a distribution of negative ions gives a bactericidal effect in the metallic pipe of the air distribution.Domestic Hot Water: Heat Pump air/water of 300 liters for hot water with possibility to connect with thermal solar panels (COP 3.4 (15º/51º C)Lighting: Low energy light systems, all class A and LEDRain water pump: The rain-water in stocked in a concrete tank of 10.000 liters placed in the ground in the garden. The alimentation in the house is for toilets, washing machine and outside tap.Renewable Energy sources: 100 m2 of photovoltaic panels are planned to be installed.Monitoring equipment: The house is monitoring with 6 electric meters with Mbus technology and 1 calorimeter for hot water. The energy from the DHW storage tank is measured with an ultrasonic heat meter. Meters to measure electricity consumption of various circuits and collects real-time information. Temperature and humidity are measured in the different living areas using Zigbee sensors to monitor comfort, acting as routers to increase the range of the transmission in case of interference because of the thickness of the walls. A sensor of humidity is placed between the wooden wall and the insulation with plaster to verify the no-condensation
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LOW ENERGY 
WOOD FIRE

(3 - 6 KW)

STAMBRUGES (BELGIUM) 278 m2

Moderador
Notas de la presentación
The Belgian demo site consists of a wood based envelope house aiming at demonstrating the construction of passive house. It is located in Stambruges, 24 km from the city of Mons, in Belgium. The key design strategies are a wood based structure, large insulation, efficient glazing and passive house concept. The house might be further developed to be a positive energy house thanks to the placement of photovoltaic panels. The energy performance of the building is determined based on a complete measurement system with data acquisition and treatment.Demo site team: FD2, UMONSArchitect studio Format D2 (FD2) is specialized in building very low energy and passive buildings. The University of Mons (UMONS) contributes to the building monitoring. In addition, 22 companies have participated in the construction in order to have the best quality and cost.Schedule: The construction started in February 2015 and finished in November 2015. The building monitoring started in December 2015, when occupants arrived.Building technologies:Structure and insulation: Prefabricated structure (building elements of the wood structure) with screw connection. Cross laminated timber of 5 layers of 2 cm. Wall, roof and ground with U < 0,1 W/m2K.Walls: The external walls are insulated with PIR 22 cm (2×11), wooden panels and 30 cm of EPS with plaster. They remain in place as exterior finishing of wood siding and colorful fiber plates.Roof. 22cm polyurethane. Insulation placed the interior side in order to have small thickness of overtaking of the roof, which provides a very good and continuous vapor barrier in the inner part.Ground: 24 cm polyurethaneWindows: Triple glazing with Ug = 0.5 W/m2K and Uf < 0.9 W/m2K respectivelyHeating: Low energy wood fire (3-6 kw) with accumulation in 96kg of stones. This fire is airtight and totally mechanically automatic.Ventilation: Controlled mechanical ventilation with heat recovery system: double-flow heat exchanger with 89% of efficiency. The ventilation unit with fine electrostatic filtration and preheating to prevent freezing of the unit. The electrostatic filter creates a field of ozone that combined with a distribution of negative ions gives a bactericidal effect in the metallic pipe of the air distribution.Domestic Hot Water: Heat Pump air/water of 300 liters for hot water with possibility to connect with thermal solar panels (COP 3.4 (15º/51º C)Lighting: Low energy light systems, all class A and LEDRain water pump: The rain-water in stocked in a concrete tank of 10.000 liters placed in the ground in the garden. The alimentation in the house is for toilets, washing machine and outside tap.Renewable Energy sources: 100 m2 of photovoltaic panels are planned to be installed.Monitoring equipment: The house is monitoring with 6 electric meters with Mbus technology and 1 calorimeter for hot water. The energy from the DHW storage tank is measured with an ultrasonic heat meter. Meters to measure electricity consumption of various circuits and collects real-time information. Temperature and humidity are measured in the different living areas using Zigbee sensors to monitor comfort, acting as routers to increase the range of the transmission in case of interference because of the thickness of the walls. A sensor of humidity is placed between the wooden wall and the insulation with plaster to verify the no-condensation
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LED LIGHTING

STAMBRUGES (BELGIUM) 278 m2

Moderador
Notas de la presentación
The Belgian demo site consists of a wood based envelope house aiming at demonstrating the construction of passive house. It is located in Stambruges, 24 km from the city of Mons, in Belgium. The key design strategies are a wood based structure, large insulation, efficient glazing and passive house concept. The house might be further developed to be a positive energy house thanks to the placement of photovoltaic panels. The energy performance of the building is determined based on a complete measurement system with data acquisition and treatment.Demo site team: FD2, UMONSArchitect studio Format D2 (FD2) is specialized in building very low energy and passive buildings. The University of Mons (UMONS) contributes to the building monitoring. In addition, 22 companies have participated in the construction in order to have the best quality and cost.Schedule: The construction started in February 2015 and finished in November 2015. The building monitoring started in December 2015, when occupants arrived.Building technologies:Structure and insulation: Prefabricated structure (building elements of the wood structure) with screw connection. Cross laminated timber of 5 layers of 2 cm. Wall, roof and ground with U < 0,1 W/m2K.Walls: The external walls are insulated with PIR 22 cm (2×11), wooden panels and 30 cm of EPS with plaster. They remain in place as exterior finishing of wood siding and colorful fiber plates.Roof. 22cm polyurethane. Insulation placed the interior side in order to have small thickness of overtaking of the roof, which provides a very good and continuous vapor barrier in the inner part.Ground: 24 cm polyurethaneWindows: Triple glazing with Ug = 0.5 W/m2K and Uf < 0.9 W/m2K respectivelyHeating: Low energy wood fire (3-6 kw) with accumulation in 96kg of stones. This fire is airtight and totally mechanically automatic.Ventilation: Controlled mechanical ventilation with heat recovery system: double-flow heat exchanger with 89% of efficiency. The ventilation unit with fine electrostatic filtration and preheating to prevent freezing of the unit. The electrostatic filter creates a field of ozone that combined with a distribution of negative ions gives a bactericidal effect in the metallic pipe of the air distribution.Domestic Hot Water: Heat Pump air/water of 300 liters for hot water with possibility to connect with thermal solar panels (COP 3.4 (15º/51º C)Lighting: Low energy light systems, all class A and LEDRain water pump: The rain-water in stocked in a concrete tank of 10.000 liters placed in the ground in the garden. The alimentation in the house is for toilets, washing machine and outside tap.Renewable Energy sources: 100 m2 of photovoltaic panels are planned to be installed.Monitoring equipment: The house is monitoring with 6 electric meters with Mbus technology and 1 calorimeter for hot water. The energy from the DHW storage tank is measured with an ultrasonic heat meter. Meters to measure electricity consumption of various circuits and collects real-time information. Temperature and humidity are measured in the different living areas using Zigbee sensors to monitor comfort, acting as routers to increase the range of the transmission in case of interference because of the thickness of the walls. A sensor of humidity is placed between the wooden wall and the insulation with plaster to verify the no-condensation
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STAMBRUGES (BELGIUM) 278 m2

PBP = 10 years 

PE = 28,7 kWh/m2
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BORÄS and VARBERG (SWEDEN) 314 m2

Moderador
Notas de la presentación
The Swedish demo site consists of two pre-fabricated low energy wooden framed villas.One building is assembled in a new attractive residential area near Varberg. It was first used as display house for a time, and then, it became the family home.The second building of the same kind is assembled at SP main research facility in Borås and used as a full-scale test lab for energy efficient technologies and construction details, with artificial user behavior loads. Different HVAC equipment performance are tested and evaluated, as well as impact of different user behaviors and construction details. The building is in parallel used for smart grid research and as a showcase for journalist and visitors.The two pre-fabricated buildings are similar with a size of 155 m2 each. By means of the SP building, new materials were tested to increase the indoor comfort without increasing the energy consumption. Thus, the technologies evaluated in Borås, were then adopted and improved to the building in Varberg suited to the private user. The Borås demo will be certificated according to Miljöbyggnad level Gold (which is a Swedish certificate like LEED and BREAM) and the house in Varberg will meet the same criteria.The strength of the construction of these houses will show how the future will deal with the issue of energy in private homes and strive for ZEB. Pre-fabricated villas are a mass market product. The house model developed is not a prototype, but a real solution to be a part of the standard catalogue of DEROME. It is constructed and equipped with energy solutions that will work in various climates and countries from Helsinki to Strasbourg, including UK, Germany and as well as other countries with similar climate.> Demo site team: SP, DEROME�Derome Hus AB constructed and manufactured the houses in their facilities (sawmills, factory). Then the houses were assembled in the selected locations. SP Research Institute of Sweden contributed to refine the design and construction details and to ensure quality assurance of the assembly process. SP owns the house situated in their facilities in Borås which is used for research purposes.�Derome Hus want along with the SP under NEED4B raise awareness of future housing and develop the Nordic market to become more energy efficient.> Building process and schedule:�Architect’s work was one of the most important functions early in the project when the issue of design for maximum energy was of paramount importance. Then, a moist safe construction was done in the factory.The “Forskningsvillan” house in Borås was finished in January 2014; The walls came in prefabricated elements which made the mounting time very low; in just two days the building elements were mounted and the envelope was sealed and water proof. This minimizes the risk of moist in the wooden construction from rain and mist. Three months later the house was finished. The monitoring equipment was activated in June 2014 and the behavior of a family of 5 members is simulated with energy loads.�The Varberg house was constructed in November 2014 and used as showcase until May 2015. In June 2015 a family of five members moved in the house and the measurement started.> Main technologies and solutionsBuilding envelope: Loadbearing construction in wood. Climate shell with no cold bridges, wind protection and air/moisture safe. The new features of the building envelope concept are:i) The placement of the windows in the middle of the wall and with the angled outside frameii) The concrete slab has a thin line of insulation under the sill to prevent water transport from the slab to the wall. The new solution of the construction of the concrete slab also minimizes the risk of radon gas leakage into the building.iii) The intermediate floor attachment has extra insulation on the outside and is brought further in to the house to avoid a thermal bridgeiv) The roof insulation is partly put on the outside of the wood structure to prevent moist damages to the construction. It is a wooden construction with clay tiles. The new part is the insulation board outside of the wood construction and also a new type of roofing felt made of a material similar to GoreTex, called Isola.Figure 1: New constructive solutions for thermal insulation of envelope against moisture;Insulation:i) Walls street side: Double skin facadeii) Walls back side: Wall + 10 cm insulationiii)Basement: Concrete +8 cm insulationiv) Roof: Concrete +12 cm insulation.v) Average U-value of 0.16 W/m2K, for total inside envelope area, including glazing, thermal bridges, etc. About 0.11 W/m2K for walls and 0.08 W/m2K for roof.Windows: Windows glass with sun protection with a U-value of 0,7 W/m2 K. The Borås house has a control system for openings of windows.Heating: The heat is provided by an exhaust air heat pump to a hydronic system. The heating uses electric power including for sanitary hot water production. The Borås house has a ground source and borehole heat pump COP 3.12 0/45º C that provides room heating and hot water.Ventilation: Exhaust air recovery. A FTX-ventilation system (forced ventilation in all rooms with heat recovery). Ventilation rate of 0,35 l/s, m2 floor areaLighting: CFL and LED lightingSanitary hot water: Low flow faucets, A+ dish washer, etc reduce demand. Heat is recovered with a shower drain heat exchanger. Solar collectors and the heat pump provide the heat.Renewable Energy Sources:i) PV panels: 14 modules IBC PolySol 260 W (23 m2) plus one inverter Sunny Boy SB 3600TL-21. The system is designed to be both economic and energy optimal for the type of house. Panels generate 3000 kWh/yearii) Solar panels: Preparation for future addition of solar heating to the Boras houseMonitoring system: The measuring system in the Borås house is very advanced with over 100 measuring points and has a smart internal power grid. The Varberg house has oer 30 monitoring points. The equipment room houses all of the heating, ventilation, electrical and measuring system installations in the house. The electric system is connected in the equipment room with a 60 A fuse (larger than a common house to be able to simulate district heating for research purpose) and the inverter from the PV panels.Other energy saving measures:�• Entry porch preventing cold draft�• Garden that utilize storm water�• Semi insulated conservatory�• Car port designed for integration of photovoltaic and charging station for electric vehicles�• Energy efficient appliances (A++) Wooden framed construction (reduced “grey energy”)
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Notas de la presentación
The Swedish demo site consists of two pre-fabricated low energy wooden framed villas.One building is assembled in a new attractive residential area near Varberg. It was first used as display house for a time, and then, it became the family home.The second building of the same kind is assembled at SP main research facility in Borås and used as a full-scale test lab for energy efficient technologies and construction details, with artificial user behavior loads. Different HVAC equipment performance are tested and evaluated, as well as impact of different user behaviors and construction details. The building is in parallel used for smart grid research and as a showcase for journalist and visitors.The two pre-fabricated buildings are similar with a size of 155 m2 each. By means of the SP building, new materials were tested to increase the indoor comfort without increasing the energy consumption. Thus, the technologies evaluated in Borås, were then adopted and improved to the building in Varberg suited to the private user. The Borås demo will be certificated according to Miljöbyggnad level Gold (which is a Swedish certificate like LEED and BREAM) and the house in Varberg will meet the same criteria.The strength of the construction of these houses will show how the future will deal with the issue of energy in private homes and strive for ZEB. Pre-fabricated villas are a mass market product. The house model developed is not a prototype, but a real solution to be a part of the standard catalogue of DEROME. It is constructed and equipped with energy solutions that will work in various climates and countries from Helsinki to Strasbourg, including UK, Germany and as well as other countries with similar climate.> Demo site team: SP, DEROME�Derome Hus AB constructed and manufactured the houses in their facilities (sawmills, factory). Then the houses were assembled in the selected locations. SP Research Institute of Sweden contributed to refine the design and construction details and to ensure quality assurance of the assembly process. SP owns the house situated in their facilities in Borås which is used for research purposes.�Derome Hus want along with the SP under NEED4B raise awareness of future housing and develop the Nordic market to become more energy efficient.> Building process and schedule:�Architect’s work was one of the most important functions early in the project when the issue of design for maximum energy was of paramount importance. Then, a moist safe construction was done in the factory.The “Forskningsvillan” house in Borås was finished in January 2014; The walls came in prefabricated elements which made the mounting time very low; in just two days the building elements were mounted and the envelope was sealed and water proof. This minimizes the risk of moist in the wooden construction from rain and mist. Three months later the house was finished. The monitoring equipment was activated in June 2014 and the behavior of a family of 5 members is simulated with energy loads.�The Varberg house was constructed in November 2014 and used as showcase until May 2015. In June 2015 a family of five members moved in the house and the measurement started.> Main technologies and solutionsBuilding envelope: Loadbearing construction in wood. Climate shell with no cold bridges, wind protection and air/moisture safe. The new features of the building envelope concept are:i) The placement of the windows in the middle of the wall and with the angled outside frameii) The concrete slab has a thin line of insulation under the sill to prevent water transport from the slab to the wall. The new solution of the construction of the concrete slab also minimizes the risk of radon gas leakage into the building.iii) The intermediate floor attachment has extra insulation on the outside and is brought further in to the house to avoid a thermal bridgeiv) The roof insulation is partly put on the outside of the wood structure to prevent moist damages to the construction. It is a wooden construction with clay tiles. The new part is the insulation board outside of the wood construction and also a new type of roofing felt made of a material similar to GoreTex, called Isola.Figure 1: New constructive solutions for thermal insulation of envelope against moisture;Insulation:i) Walls street side: Double skin facadeii) Walls back side: Wall + 10 cm insulationiii)Basement: Concrete +8 cm insulationiv) Roof: Concrete +12 cm insulation.v) Average U-value of 0.16 W/m2K, for total inside envelope area, including glazing, thermal bridges, etc. About 0.11 W/m2K for walls and 0.08 W/m2K for roof.Windows: Windows glass with sun protection with a U-value of 0,7 W/m2 K. The Borås house has a control system for openings of windows.Heating: The heat is provided by an exhaust air heat pump to a hydronic system. The heating uses electric power including for sanitary hot water production. The Borås house has a ground source and borehole heat pump COP 3.12 0/45º C that provides room heating and hot water.Ventilation: Exhaust air recovery. A FTX-ventilation system (forced ventilation in all rooms with heat recovery). Ventilation rate of 0,35 l/s, m2 floor areaLighting: CFL and LED lightingSanitary hot water: Low flow faucets, A+ dish washer, etc reduce demand. Heat is recovered with a shower drain heat exchanger. Solar collectors and the heat pump provide the heat.Renewable Energy Sources:i) PV panels: 14 modules IBC PolySol 260 W (23 m2) plus one inverter Sunny Boy SB 3600TL-21. The system is designed to be both economic and energy optimal for the type of house. Panels generate 3000 kWh/yearii) Solar panels: Preparation for future addition of solar heating to the Boras houseMonitoring system: The measuring system in the Borås house is very advanced with over 100 measuring points and has a smart internal power grid. The Varberg house has oer 30 monitoring points. The equipment room houses all of the heating, ventilation, electrical and measuring system installations in the house. The electric system is connected in the equipment room with a 60 A fuse (larger than a common house to be able to simulate district heating for research purpose) and the inverter from the PV panels.Other energy saving measures:�• Entry porch preventing cold draft�• Garden that utilize storm water�• Semi insulated conservatory�• Car port designed for integration of photovoltaic and charging station for electric vehicles�• Energy efficient appliances (A++) Wooden framed construction (reduced “grey energy”)
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Moderador
Notas de la presentación
The Swedish demo site consists of two pre-fabricated low energy wooden framed villas.One building is assembled in a new attractive residential area near Varberg. It was first used as display house for a time, and then, it became the family home.The second building of the same kind is assembled at SP main research facility in Borås and used as a full-scale test lab for energy efficient technologies and construction details, with artificial user behavior loads. Different HVAC equipment performance are tested and evaluated, as well as impact of different user behaviors and construction details. The building is in parallel used for smart grid research and as a showcase for journalist and visitors.The two pre-fabricated buildings are similar with a size of 155 m2 each. By means of the SP building, new materials were tested to increase the indoor comfort without increasing the energy consumption. Thus, the technologies evaluated in Borås, were then adopted and improved to the building in Varberg suited to the private user. The Borås demo will be certificated according to Miljöbyggnad level Gold (which is a Swedish certificate like LEED and BREAM) and the house in Varberg will meet the same criteria.The strength of the construction of these houses will show how the future will deal with the issue of energy in private homes and strive for ZEB. Pre-fabricated villas are a mass market product. The house model developed is not a prototype, but a real solution to be a part of the standard catalogue of DEROME. It is constructed and equipped with energy solutions that will work in various climates and countries from Helsinki to Strasbourg, including UK, Germany and as well as other countries with similar climate.> Demo site team: SP, DEROME�Derome Hus AB constructed and manufactured the houses in their facilities (sawmills, factory). Then the houses were assembled in the selected locations. SP Research Institute of Sweden contributed to refine the design and construction details and to ensure quality assurance of the assembly process. SP owns the house situated in their facilities in Borås which is used for research purposes.�Derome Hus want along with the SP under NEED4B raise awareness of future housing and develop the Nordic market to become more energy efficient.> Building process and schedule:�Architect’s work was one of the most important functions early in the project when the issue of design for maximum energy was of paramount importance. Then, a moist safe construction was done in the factory.The “Forskningsvillan” house in Borås was finished in January 2014; The walls came in prefabricated elements which made the mounting time very low; in just two days the building elements were mounted and the envelope was sealed and water proof. This minimizes the risk of moist in the wooden construction from rain and mist. Three months later the house was finished. The monitoring equipment was activated in June 2014 and the behavior of a family of 5 members is simulated with energy loads.�The Varberg house was constructed in November 2014 and used as showcase until May 2015. In June 2015 a family of five members moved in the house and the measurement started.> Main technologies and solutionsBuilding envelope: Loadbearing construction in wood. Climate shell with no cold bridges, wind protection and air/moisture safe. The new features of the building envelope concept are:i) The placement of the windows in the middle of the wall and with the angled outside frameii) The concrete slab has a thin line of insulation under the sill to prevent water transport from the slab to the wall. The new solution of the construction of the concrete slab also minimizes the risk of radon gas leakage into the building.iii) The intermediate floor attachment has extra insulation on the outside and is brought further in to the house to avoid a thermal bridgeiv) The roof insulation is partly put on the outside of the wood structure to prevent moist damages to the construction. It is a wooden construction with clay tiles. The new part is the insulation board outside of the wood construction and also a new type of roofing felt made of a material similar to GoreTex, called Isola.Figure 1: New constructive solutions for thermal insulation of envelope against moisture;Insulation:i) Walls street side: Double skin facadeii) Walls back side: Wall + 10 cm insulationiii)Basement: Concrete +8 cm insulationiv) Roof: Concrete +12 cm insulation.v) Average U-value of 0.16 W/m2K, for total inside envelope area, including glazing, thermal bridges, etc. About 0.11 W/m2K for walls and 0.08 W/m2K for roof.Windows: Windows glass with sun protection with a U-value of 0,7 W/m2 K. The Borås house has a control system for openings of windows.Heating: The heat is provided by an exhaust air heat pump to a hydronic system. The heating uses electric power including for sanitary hot water production. The Borås house has a ground source and borehole heat pump COP 3.12 0/45º C that provides room heating and hot water.Ventilation: Exhaust air recovery. A FTX-ventilation system (forced ventilation in all rooms with heat recovery). Ventilation rate of 0,35 l/s, m2 floor areaLighting: CFL and LED lightingSanitary hot water: Low flow faucets, A+ dish washer, etc reduce demand. Heat is recovered with a shower drain heat exchanger. Solar collectors and the heat pump provide the heat.Renewable Energy Sources:i) PV panels: 14 modules IBC PolySol 260 W (23 m2) plus one inverter Sunny Boy SB 3600TL-21. The system is designed to be both economic and energy optimal for the type of house. Panels generate 3000 kWh/yearii) Solar panels: Preparation for future addition of solar heating to the Boras houseMonitoring system: The measuring system in the Borås house is very advanced with over 100 measuring points and has a smart internal power grid. The Varberg house has oer 30 monitoring points. The equipment room houses all of the heating, ventilation, electrical and measuring system installations in the house. The electric system is connected in the equipment room with a 60 A fuse (larger than a common house to be able to simulate district heating for research purpose) and the inverter from the PV panels.Other energy saving measures:�• Entry porch preventing cold draft�• Garden that utilize storm water�• Semi insulated conservatory�• Car port designed for integration of photovoltaic and charging station for electric vehicles�• Energy efficient appliances (A++) Wooden framed construction (reduced “grey energy”)
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Notas de la presentación
The Swedish demo site consists of two pre-fabricated low energy wooden framed villas.One building is assembled in a new attractive residential area near Varberg. It was first used as display house for a time, and then, it became the family home.The second building of the same kind is assembled at SP main research facility in Borås and used as a full-scale test lab for energy efficient technologies and construction details, with artificial user behavior loads. Different HVAC equipment performance are tested and evaluated, as well as impact of different user behaviors and construction details. The building is in parallel used for smart grid research and as a showcase for journalist and visitors.The two pre-fabricated buildings are similar with a size of 155 m2 each. By means of the SP building, new materials were tested to increase the indoor comfort without increasing the energy consumption. Thus, the technologies evaluated in Borås, were then adopted and improved to the building in Varberg suited to the private user. The Borås demo will be certificated according to Miljöbyggnad level Gold (which is a Swedish certificate like LEED and BREAM) and the house in Varberg will meet the same criteria.The strength of the construction of these houses will show how the future will deal with the issue of energy in private homes and strive for ZEB. Pre-fabricated villas are a mass market product. The house model developed is not a prototype, but a real solution to be a part of the standard catalogue of DEROME. It is constructed and equipped with energy solutions that will work in various climates and countries from Helsinki to Strasbourg, including UK, Germany and as well as other countries with similar climate.> Demo site team: SP, DEROME�Derome Hus AB constructed and manufactured the houses in their facilities (sawmills, factory). Then the houses were assembled in the selected locations. SP Research Institute of Sweden contributed to refine the design and construction details and to ensure quality assurance of the assembly process. SP owns the house situated in their facilities in Borås which is used for research purposes.�Derome Hus want along with the SP under NEED4B raise awareness of future housing and develop the Nordic market to become more energy efficient.> Building process and schedule:�Architect’s work was one of the most important functions early in the project when the issue of design for maximum energy was of paramount importance. Then, a moist safe construction was done in the factory.The “Forskningsvillan” house in Borås was finished in January 2014; The walls came in prefabricated elements which made the mounting time very low; in just two days the building elements were mounted and the envelope was sealed and water proof. This minimizes the risk of moist in the wooden construction from rain and mist. Three months later the house was finished. The monitoring equipment was activated in June 2014 and the behavior of a family of 5 members is simulated with energy loads.�The Varberg house was constructed in November 2014 and used as showcase until May 2015. In June 2015 a family of five members moved in the house and the measurement started.> Main technologies and solutionsBuilding envelope: Loadbearing construction in wood. Climate shell with no cold bridges, wind protection and air/moisture safe. The new features of the building envelope concept are:i) The placement of the windows in the middle of the wall and with the angled outside frameii) The concrete slab has a thin line of insulation under the sill to prevent water transport from the slab to the wall. The new solution of the construction of the concrete slab also minimizes the risk of radon gas leakage into the building.iii) The intermediate floor attachment has extra insulation on the outside and is brought further in to the house to avoid a thermal bridgeiv) The roof insulation is partly put on the outside of the wood structure to prevent moist damages to the construction. It is a wooden construction with clay tiles. The new part is the insulation board outside of the wood construction and also a new type of roofing felt made of a material similar to GoreTex, called Isola.Figure 1: New constructive solutions for thermal insulation of envelope against moisture;Insulation:i) Walls street side: Double skin facadeii) Walls back side: Wall + 10 cm insulationiii)Basement: Concrete +8 cm insulationiv) Roof: Concrete +12 cm insulation.v) Average U-value of 0.16 W/m2K, for total inside envelope area, including glazing, thermal bridges, etc. About 0.11 W/m2K for walls and 0.08 W/m2K for roof.Windows: Windows glass with sun protection with a U-value of 0,7 W/m2 K. The Borås house has a control system for openings of windows.Heating: The heat is provided by an exhaust air heat pump to a hydronic system. The heating uses electric power including for sanitary hot water production. The Borås house has a ground source and borehole heat pump COP 3.12 0/45º C that provides room heating and hot water.Ventilation: Exhaust air recovery. A FTX-ventilation system (forced ventilation in all rooms with heat recovery). Ventilation rate of 0,35 l/s, m2 floor areaLighting: CFL and LED lightingSanitary hot water: Low flow faucets, A+ dish washer, etc reduce demand. Heat is recovered with a shower drain heat exchanger. Solar collectors and the heat pump provide the heat.Renewable Energy Sources:i) PV panels: 14 modules IBC PolySol 260 W (23 m2) plus one inverter Sunny Boy SB 3600TL-21. The system is designed to be both economic and energy optimal for the type of house. Panels generate 3000 kWh/yearii) Solar panels: Preparation for future addition of solar heating to the Boras houseMonitoring system: The measuring system in the Borås house is very advanced with over 100 measuring points and has a smart internal power grid. The Varberg house has oer 30 monitoring points. The equipment room houses all of the heating, ventilation, electrical and measuring system installations in the house. The electric system is connected in the equipment room with a 60 A fuse (larger than a common house to be able to simulate district heating for research purpose) and the inverter from the PV panels.Other energy saving measures:�• Entry porch preventing cold draft�• Garden that utilize storm water�• Semi insulated conservatory�• Car port designed for integration of photovoltaic and charging station for electric vehicles�• Energy efficient appliances (A++) Wooden framed construction (reduced “grey energy”)
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Notas de la presentación
The Swedish demo site consists of two pre-fabricated low energy wooden framed villas.One building is assembled in a new attractive residential area near Varberg. It was first used as display house for a time, and then, it became the family home.The second building of the same kind is assembled at SP main research facility in Borås and used as a full-scale test lab for energy efficient technologies and construction details, with artificial user behavior loads. Different HVAC equipment performance are tested and evaluated, as well as impact of different user behaviors and construction details. The building is in parallel used for smart grid research and as a showcase for journalist and visitors.The two pre-fabricated buildings are similar with a size of 155 m2 each. By means of the SP building, new materials were tested to increase the indoor comfort without increasing the energy consumption. Thus, the technologies evaluated in Borås, were then adopted and improved to the building in Varberg suited to the private user. The Borås demo will be certificated according to Miljöbyggnad level Gold (which is a Swedish certificate like LEED and BREAM) and the house in Varberg will meet the same criteria.The strength of the construction of these houses will show how the future will deal with the issue of energy in private homes and strive for ZEB. Pre-fabricated villas are a mass market product. The house model developed is not a prototype, but a real solution to be a part of the standard catalogue of DEROME. It is constructed and equipped with energy solutions that will work in various climates and countries from Helsinki to Strasbourg, including UK, Germany and as well as other countries with similar climate.> Demo site team: SP, DEROME�Derome Hus AB constructed and manufactured the houses in their facilities (sawmills, factory). Then the houses were assembled in the selected locations. SP Research Institute of Sweden contributed to refine the design and construction details and to ensure quality assurance of the assembly process. SP owns the house situated in their facilities in Borås which is used for research purposes.�Derome Hus want along with the SP under NEED4B raise awareness of future housing and develop the Nordic market to become more energy efficient.> Building process and schedule:�Architect’s work was one of the most important functions early in the project when the issue of design for maximum energy was of paramount importance. Then, a moist safe construction was done in the factory.The “Forskningsvillan” house in Borås was finished in January 2014; The walls came in prefabricated elements which made the mounting time very low; in just two days the building elements were mounted and the envelope was sealed and water proof. This minimizes the risk of moist in the wooden construction from rain and mist. Three months later the house was finished. The monitoring equipment was activated in June 2014 and the behavior of a family of 5 members is simulated with energy loads.�The Varberg house was constructed in November 2014 and used as showcase until May 2015. In June 2015 a family of five members moved in the house and the measurement started.> Main technologies and solutionsBuilding envelope: Loadbearing construction in wood. Climate shell with no cold bridges, wind protection and air/moisture safe. The new features of the building envelope concept are:i) The placement of the windows in the middle of the wall and with the angled outside frameii) The concrete slab has a thin line of insulation under the sill to prevent water transport from the slab to the wall. The new solution of the construction of the concrete slab also minimizes the risk of radon gas leakage into the building.iii) The intermediate floor attachment has extra insulation on the outside and is brought further in to the house to avoid a thermal bridgeiv) The roof insulation is partly put on the outside of the wood structure to prevent moist damages to the construction. It is a wooden construction with clay tiles. The new part is the insulation board outside of the wood construction and also a new type of roofing felt made of a material similar to GoreTex, called Isola.Figure 1: New constructive solutions for thermal insulation of envelope against moisture;Insulation:i) Walls street side: Double skin facadeii) Walls back side: Wall + 10 cm insulationiii)Basement: Concrete +8 cm insulationiv) Roof: Concrete +12 cm insulation.v) Average U-value of 0.16 W/m2K, for total inside envelope area, including glazing, thermal bridges, etc. About 0.11 W/m2K for walls and 0.08 W/m2K for roof.Windows: Windows glass with sun protection with a U-value of 0,7 W/m2 K. The Borås house has a control system for openings of windows.Heating: The heat is provided by an exhaust air heat pump to a hydronic system. The heating uses electric power including for sanitary hot water production. The Borås house has a ground source and borehole heat pump COP 3.12 0/45º C that provides room heating and hot water.Ventilation: Exhaust air recovery. A FTX-ventilation system (forced ventilation in all rooms with heat recovery). Ventilation rate of 0,35 l/s, m2 floor areaLighting: CFL and LED lightingSanitary hot water: Low flow faucets, A+ dish washer, etc reduce demand. Heat is recovered with a shower drain heat exchanger. Solar collectors and the heat pump provide the heat.Renewable Energy Sources:i) PV panels: 14 modules IBC PolySol 260 W (23 m2) plus one inverter Sunny Boy SB 3600TL-21. The system is designed to be both economic and energy optimal for the type of house. Panels generate 3000 kWh/yearii) Solar panels: Preparation for future addition of solar heating to the Boras houseMonitoring system: The measuring system in the Borås house is very advanced with over 100 measuring points and has a smart internal power grid. The Varberg house has oer 30 monitoring points. The equipment room houses all of the heating, ventilation, electrical and measuring system installations in the house. The electric system is connected in the equipment room with a 60 A fuse (larger than a common house to be able to simulate district heating for research purpose) and the inverter from the PV panels.Other energy saving measures:�• Entry porch preventing cold draft�• Garden that utilize storm water�• Semi insulated conservatory�• Car port designed for integration of photovoltaic and charging station for electric vehicles�• Energy efficient appliances (A++) Wooden framed construction (reduced “grey energy”)
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Notas de la presentación
The Swedish demo site consists of two pre-fabricated low energy wooden framed villas.One building is assembled in a new attractive residential area near Varberg. It was first used as display house for a time, and then, it became the family home.The second building of the same kind is assembled at SP main research facility in Borås and used as a full-scale test lab for energy efficient technologies and construction details, with artificial user behavior loads. Different HVAC equipment performance are tested and evaluated, as well as impact of different user behaviors and construction details. The building is in parallel used for smart grid research and as a showcase for journalist and visitors.The two pre-fabricated buildings are similar with a size of 155 m2 each. By means of the SP building, new materials were tested to increase the indoor comfort without increasing the energy consumption. Thus, the technologies evaluated in Borås, were then adopted and improved to the building in Varberg suited to the private user. The Borås demo will be certificated according to Miljöbyggnad level Gold (which is a Swedish certificate like LEED and BREAM) and the house in Varberg will meet the same criteria.The strength of the construction of these houses will show how the future will deal with the issue of energy in private homes and strive for ZEB. Pre-fabricated villas are a mass market product. The house model developed is not a prototype, but a real solution to be a part of the standard catalogue of DEROME. It is constructed and equipped with energy solutions that will work in various climates and countries from Helsinki to Strasbourg, including UK, Germany and as well as other countries with similar climate.> Demo site team: SP, DEROME�Derome Hus AB constructed and manufactured the houses in their facilities (sawmills, factory). Then the houses were assembled in the selected locations. SP Research Institute of Sweden contributed to refine the design and construction details and to ensure quality assurance of the assembly process. SP owns the house situated in their facilities in Borås which is used for research purposes.�Derome Hus want along with the SP under NEED4B raise awareness of future housing and develop the Nordic market to become more energy efficient.> Building process and schedule:�Architect’s work was one of the most important functions early in the project when the issue of design for maximum energy was of paramount importance. Then, a moist safe construction was done in the factory.The “Forskningsvillan” house in Borås was finished in January 2014; The walls came in prefabricated elements which made the mounting time very low; in just two days the building elements were mounted and the envelope was sealed and water proof. This minimizes the risk of moist in the wooden construction from rain and mist. Three months later the house was finished. The monitoring equipment was activated in June 2014 and the behavior of a family of 5 members is simulated with energy loads.�The Varberg house was constructed in November 2014 and used as showcase until May 2015. In June 2015 a family of five members moved in the house and the measurement started.> Main technologies and solutionsBuilding envelope: Loadbearing construction in wood. Climate shell with no cold bridges, wind protection and air/moisture safe. The new features of the building envelope concept are:i) The placement of the windows in the middle of the wall and with the angled outside frameii) The concrete slab has a thin line of insulation under the sill to prevent water transport from the slab to the wall. The new solution of the construction of the concrete slab also minimizes the risk of radon gas leakage into the building.iii) The intermediate floor attachment has extra insulation on the outside and is brought further in to the house to avoid a thermal bridgeiv) The roof insulation is partly put on the outside of the wood structure to prevent moist damages to the construction. It is a wooden construction with clay tiles. The new part is the insulation board outside of the wood construction and also a new type of roofing felt made of a material similar to GoreTex, called Isola.Figure 1: New constructive solutions for thermal insulation of envelope against moisture;Insulation:i) Walls street side: Double skin facadeii) Walls back side: Wall + 10 cm insulationiii)Basement: Concrete +8 cm insulationiv) Roof: Concrete +12 cm insulation.v) Average U-value of 0.16 W/m2K, for total inside envelope area, including glazing, thermal bridges, etc. About 0.11 W/m2K for walls and 0.08 W/m2K for roof.Windows: Windows glass with sun protection with a U-value of 0,7 W/m2 K. The Borås house has a control system for openings of windows.Heating: The heat is provided by an exhaust air heat pump to a hydronic system. The heating uses electric power including for sanitary hot water production. The Borås house has a ground source and borehole heat pump COP 3.12 0/45º C that provides room heating and hot water.Ventilation: Exhaust air recovery. A FTX-ventilation system (forced ventilation in all rooms with heat recovery). Ventilation rate of 0,35 l/s, m2 floor areaLighting: CFL and LED lightingSanitary hot water: Low flow faucets, A+ dish washer, etc reduce demand. Heat is recovered with a shower drain heat exchanger. Solar collectors and the heat pump provide the heat.Renewable Energy Sources:i) PV panels: 14 modules IBC PolySol 260 W (23 m2) plus one inverter Sunny Boy SB 3600TL-21. The system is designed to be both economic and energy optimal for the type of house. Panels generate 3000 kWh/yearii) Solar panels: Preparation for future addition of solar heating to the Boras houseMonitoring system: The measuring system in the Borås house is very advanced with over 100 measuring points and has a smart internal power grid. The Varberg house has oer 30 monitoring points. The equipment room houses all of the heating, ventilation, electrical and measuring system installations in the house. The electric system is connected in the equipment room with a 60 A fuse (larger than a common house to be able to simulate district heating for research purpose) and the inverter from the PV panels.Other energy saving measures:�• Entry porch preventing cold draft�• Garden that utilize storm water�• Semi insulated conservatory�• Car port designed for integration of photovoltaic and charging station for electric vehicles�• Energy efficient appliances (A++) Wooden framed construction (reduced “grey energy”)
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Notas de la presentación
The Swedish demo site consists of two pre-fabricated low energy wooden framed villas.One building is assembled in a new attractive residential area near Varberg. It was first used as display house for a time, and then, it became the family home.The second building of the same kind is assembled at SP main research facility in Borås and used as a full-scale test lab for energy efficient technologies and construction details, with artificial user behavior loads. Different HVAC equipment performance are tested and evaluated, as well as impact of different user behaviors and construction details. The building is in parallel used for smart grid research and as a showcase for journalist and visitors.The two pre-fabricated buildings are similar with a size of 155 m2 each. By means of the SP building, new materials were tested to increase the indoor comfort without increasing the energy consumption. Thus, the technologies evaluated in Borås, were then adopted and improved to the building in Varberg suited to the private user. The Borås demo will be certificated according to Miljöbyggnad level Gold (which is a Swedish certificate like LEED and BREAM) and the house in Varberg will meet the same criteria.The strength of the construction of these houses will show how the future will deal with the issue of energy in private homes and strive for ZEB. Pre-fabricated villas are a mass market product. The house model developed is not a prototype, but a real solution to be a part of the standard catalogue of DEROME. It is constructed and equipped with energy solutions that will work in various climates and countries from Helsinki to Strasbourg, including UK, Germany and as well as other countries with similar climate.> Demo site team: SP, DEROME�Derome Hus AB constructed and manufactured the houses in their facilities (sawmills, factory). Then the houses were assembled in the selected locations. SP Research Institute of Sweden contributed to refine the design and construction details and to ensure quality assurance of the assembly process. SP owns the house situated in their facilities in Borås which is used for research purposes.�Derome Hus want along with the SP under NEED4B raise awareness of future housing and develop the Nordic market to become more energy efficient.> Building process and schedule:�Architect’s work was one of the most important functions early in the project when the issue of design for maximum energy was of paramount importance. Then, a moist safe construction was done in the factory.The “Forskningsvillan” house in Borås was finished in January 2014; The walls came in prefabricated elements which made the mounting time very low; in just two days the building elements were mounted and the envelope was sealed and water proof. This minimizes the risk of moist in the wooden construction from rain and mist. Three months later the house was finished. The monitoring equipment was activated in June 2014 and the behavior of a family of 5 members is simulated with energy loads.�The Varberg house was constructed in November 2014 and used as showcase until May 2015. In June 2015 a family of five members moved in the house and the measurement started.> Main technologies and solutionsBuilding envelope: Loadbearing construction in wood. Climate shell with no cold bridges, wind protection and air/moisture safe. The new features of the building envelope concept are:i) The placement of the windows in the middle of the wall and with the angled outside frameii) The concrete slab has a thin line of insulation under the sill to prevent water transport from the slab to the wall. The new solution of the construction of the concrete slab also minimizes the risk of radon gas leakage into the building.iii) The intermediate floor attachment has extra insulation on the outside and is brought further in to the house to avoid a thermal bridgeiv) The roof insulation is partly put on the outside of the wood structure to prevent moist damages to the construction. It is a wooden construction with clay tiles. The new part is the insulation board outside of the wood construction and also a new type of roofing felt made of a material similar to GoreTex, called Isola.Figure 1: New constructive solutions for thermal insulation of envelope against moisture;Insulation:i) Walls street side: Double skin facadeii) Walls back side: Wall + 10 cm insulationiii)Basement: Concrete +8 cm insulationiv) Roof: Concrete +12 cm insulation.v) Average U-value of 0.16 W/m2K, for total inside envelope area, including glazing, thermal bridges, etc. About 0.11 W/m2K for walls and 0.08 W/m2K for roof.Windows: Windows glass with sun protection with a U-value of 0,7 W/m2 K. The Borås house has a control system for openings of windows.Heating: The heat is provided by an exhaust air heat pump to a hydronic system. The heating uses electric power including for sanitary hot water production. The Borås house has a ground source and borehole heat pump COP 3.12 0/45º C that provides room heating and hot water.Ventilation: Exhaust air recovery. A FTX-ventilation system (forced ventilation in all rooms with heat recovery). Ventilation rate of 0,35 l/s, m2 floor areaLighting: CFL and LED lightingSanitary hot water: Low flow faucets, A+ dish washer, etc reduce demand. Heat is recovered with a shower drain heat exchanger. Solar collectors and the heat pump provide the heat.Renewable Energy Sources:i) PV panels: 14 modules IBC PolySol 260 W (23 m2) plus one inverter Sunny Boy SB 3600TL-21. The system is designed to be both economic and energy optimal for the type of house. Panels generate 3000 kWh/yearii) Solar panels: Preparation for future addition of solar heating to the Boras houseMonitoring system: The measuring system in the Borås house is very advanced with over 100 measuring points and has a smart internal power grid. The Varberg house has oer 30 monitoring points. The equipment room houses all of the heating, ventilation, electrical and measuring system installations in the house. The electric system is connected in the equipment room with a 60 A fuse (larger than a common house to be able to simulate district heating for research purpose) and the inverter from the PV panels.Other energy saving measures:�• Entry porch preventing cold draft�• Garden that utilize storm water�• Semi insulated conservatory�• Car port designed for integration of photovoltaic and charging station for electric vehicles�• Energy efficient appliances (A++) Wooden framed construction (reduced “grey energy”)
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PV and SOLAR 
PANELS 

(3000 kWh/year)

BORÄS and VARBERG (SWEDEN) 314 m2

Moderador
Notas de la presentación
The Swedish demo site consists of two pre-fabricated low energy wooden framed villas.One building is assembled in a new attractive residential area near Varberg. It was first used as display house for a time, and then, it became the family home.The second building of the same kind is assembled at SP main research facility in Borås and used as a full-scale test lab for energy efficient technologies and construction details, with artificial user behavior loads. Different HVAC equipment performance are tested and evaluated, as well as impact of different user behaviors and construction details. The building is in parallel used for smart grid research and as a showcase for journalist and visitors.The two pre-fabricated buildings are similar with a size of 155 m2 each. By means of the SP building, new materials were tested to increase the indoor comfort without increasing the energy consumption. Thus, the technologies evaluated in Borås, were then adopted and improved to the building in Varberg suited to the private user. The Borås demo will be certificated according to Miljöbyggnad level Gold (which is a Swedish certificate like LEED and BREAM) and the house in Varberg will meet the same criteria.The strength of the construction of these houses will show how the future will deal with the issue of energy in private homes and strive for ZEB. Pre-fabricated villas are a mass market product. The house model developed is not a prototype, but a real solution to be a part of the standard catalogue of DEROME. It is constructed and equipped with energy solutions that will work in various climates and countries from Helsinki to Strasbourg, including UK, Germany and as well as other countries with similar climate.> Demo site team: SP, DEROME�Derome Hus AB constructed and manufactured the houses in their facilities (sawmills, factory). Then the houses were assembled in the selected locations. SP Research Institute of Sweden contributed to refine the design and construction details and to ensure quality assurance of the assembly process. SP owns the house situated in their facilities in Borås which is used for research purposes.�Derome Hus want along with the SP under NEED4B raise awareness of future housing and develop the Nordic market to become more energy efficient.> Building process and schedule:�Architect’s work was one of the most important functions early in the project when the issue of design for maximum energy was of paramount importance. Then, a moist safe construction was done in the factory.The “Forskningsvillan” house in Borås was finished in January 2014; The walls came in prefabricated elements which made the mounting time very low; in just two days the building elements were mounted and the envelope was sealed and water proof. This minimizes the risk of moist in the wooden construction from rain and mist. Three months later the house was finished. The monitoring equipment was activated in June 2014 and the behavior of a family of 5 members is simulated with energy loads.�The Varberg house was constructed in November 2014 and used as showcase until May 2015. In June 2015 a family of five members moved in the house and the measurement started.> Main technologies and solutionsBuilding envelope: Loadbearing construction in wood. Climate shell with no cold bridges, wind protection and air/moisture safe. The new features of the building envelope concept are:i) The placement of the windows in the middle of the wall and with the angled outside frameii) The concrete slab has a thin line of insulation under the sill to prevent water transport from the slab to the wall. The new solution of the construction of the concrete slab also minimizes the risk of radon gas leakage into the building.iii) The intermediate floor attachment has extra insulation on the outside and is brought further in to the house to avoid a thermal bridgeiv) The roof insulation is partly put on the outside of the wood structure to prevent moist damages to the construction. It is a wooden construction with clay tiles. The new part is the insulation board outside of the wood construction and also a new type of roofing felt made of a material similar to GoreTex, called Isola.Figure 1: New constructive solutions for thermal insulation of envelope against moisture;Insulation:i) Walls street side: Double skin facadeii) Walls back side: Wall + 10 cm insulationiii)Basement: Concrete +8 cm insulationiv) Roof: Concrete +12 cm insulation.v) Average U-value of 0.16 W/m2K, for total inside envelope area, including glazing, thermal bridges, etc. About 0.11 W/m2K for walls and 0.08 W/m2K for roof.Windows: Windows glass with sun protection with a U-value of 0,7 W/m2 K. The Borås house has a control system for openings of windows.Heating: The heat is provided by an exhaust air heat pump to a hydronic system. The heating uses electric power including for sanitary hot water production. The Borås house has a ground source and borehole heat pump COP 3.12 0/45º C that provides room heating and hot water.Ventilation: Exhaust air recovery. A FTX-ventilation system (forced ventilation in all rooms with heat recovery). Ventilation rate of 0,35 l/s, m2 floor areaLighting: CFL and LED lightingSanitary hot water: Low flow faucets, A+ dish washer, etc reduce demand. Heat is recovered with a shower drain heat exchanger. Solar collectors and the heat pump provide the heat.Renewable Energy Sources:i) PV panels: 14 modules IBC PolySol 260 W (23 m2) plus one inverter Sunny Boy SB 3600TL-21. The system is designed to be both economic and energy optimal for the type of house. Panels generate 3000 kWh/yearii) Solar panels: Preparation for future addition of solar heating to the Boras houseMonitoring system: The measuring system in the Borås house is very advanced with over 100 measuring points and has a smart internal power grid. The Varberg house has oer 30 monitoring points. The equipment room houses all of the heating, ventilation, electrical and measuring system installations in the house. The electric system is connected in the equipment room with a 60 A fuse (larger than a common house to be able to simulate district heating for research purpose) and the inverter from the PV panels.Other energy saving measures:�• Entry porch preventing cold draft�• Garden that utilize storm water�• Semi insulated conservatory�• Car port designed for integration of photovoltaic and charging station for electric vehicles�• Energy efficient appliances (A++) Wooden framed construction (reduced “grey energy”)
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VARBERG and BORAS (SWEDEN) 314 m2

PE=41,4 kWh/m2PE=35,2 kWh/m2

Moderador
Notas de la presentación
The Swedish demo site consists of two pre-fabricated low energy wooden framed villas.One building is assembled in a new attractive residential area near Varberg. It was first used as display house for a time, and then, it became the family home.The second building of the same kind is assembled at SP main research facility in Borås and used as a full-scale test lab for energy efficient technologies and construction details, with artificial user behavior loads. Different HVAC equipment performance are tested and evaluated, as well as impact of different user behaviors and construction details. The building is in parallel used for smart grid research and as a showcase for journalist and visitors.The two pre-fabricated buildings are similar with a size of 155 m2 each. By means of the SP building, new materials were tested to increase the indoor comfort without increasing the energy consumption. Thus, the technologies evaluated in Borås, were then adopted and improved to the building in Varberg suited to the private user. The Borås demo will be certificated according to Miljöbyggnad level Gold (which is a Swedish certificate like LEED and BREAM) and the house in Varberg will meet the same criteria.The strength of the construction of these houses will show how the future will deal with the issue of energy in private homes and strive for ZEB. Pre-fabricated villas are a mass market product. The house model developed is not a prototype, but a real solution to be a part of the standard catalogue of DEROME. It is constructed and equipped with energy solutions that will work in various climates and countries from Helsinki to Strasbourg, including UK, Germany and as well as other countries with similar climate.> Demo site team: SP, DEROME�Derome Hus AB constructed and manufactured the houses in their facilities (sawmills, factory). Then the houses were assembled in the selected locations. SP Research Institute of Sweden contributed to refine the design and construction details and to ensure quality assurance of the assembly process. SP owns the house situated in their facilities in Borås which is used for research purposes.�Derome Hus want along with the SP under NEED4B raise awareness of future housing and develop the Nordic market to become more energy efficient.> Building process and schedule:�Architect’s work was one of the most important functions early in the project when the issue of design for maximum energy was of paramount importance. Then, a moist safe construction was done in the factory.The “Forskningsvillan” house in Borås was finished in January 2014; The walls came in prefabricated elements which made the mounting time very low; in just two days the building elements were mounted and the envelope was sealed and water proof. This minimizes the risk of moist in the wooden construction from rain and mist. Three months later the house was finished. The monitoring equipment was activated in June 2014 and the behavior of a family of 5 members is simulated with energy loads.�The Varberg house was constructed in November 2014 and used as showcase until May 2015. In June 2015 a family of five members moved in the house and the measurement started.> Main technologies and solutionsBuilding envelope: Loadbearing construction in wood. Climate shell with no cold bridges, wind protection and air/moisture safe. The new features of the building envelope concept are:i) The placement of the windows in the middle of the wall and with the angled outside frameii) The concrete slab has a thin line of insulation under the sill to prevent water transport from the slab to the wall. The new solution of the construction of the concrete slab also minimizes the risk of radon gas leakage into the building.iii) The intermediate floor attachment has extra insulation on the outside and is brought further in to the house to avoid a thermal bridgeiv) The roof insulation is partly put on the outside of the wood structure to prevent moist damages to the construction. It is a wooden construction with clay tiles. The new part is the insulation board outside of the wood construction and also a new type of roofing felt made of a material similar to GoreTex, called Isola.Figure 1: New constructive solutions for thermal insulation of envelope against moisture;Insulation:i) Walls street side: Double skin facadeii) Walls back side: Wall + 10 cm insulationiii)Basement: Concrete +8 cm insulationiv) Roof: Concrete +12 cm insulation.v) Average U-value of 0.16 W/m2K, for total inside envelope area, including glazing, thermal bridges, etc. About 0.11 W/m2K for walls and 0.08 W/m2K for roof.Windows: Windows glass with sun protection with a U-value of 0,7 W/m2 K. The Borås house has a control system for openings of windows.Heating: The heat is provided by an exhaust air heat pump to a hydronic system. The heating uses electric power including for sanitary hot water production. The Borås house has a ground source and borehole heat pump COP 3.12 0/45º C that provides room heating and hot water.Ventilation: Exhaust air recovery. A FTX-ventilation system (forced ventilation in all rooms with heat recovery). Ventilation rate of 0,35 l/s, m2 floor areaLighting: CFL and LED lightingSanitary hot water: Low flow faucets, A+ dish washer, etc reduce demand. Heat is recovered with a shower drain heat exchanger. Solar collectors and the heat pump provide the heat.Renewable Energy Sources:i) PV panels: 14 modules IBC PolySol 260 W (23 m2) plus one inverter Sunny Boy SB 3600TL-21. The system is designed to be both economic and energy optimal for the type of house. Panels generate 3000 kWh/yearii) Solar panels: Preparation for future addition of solar heating to the Boras houseMonitoring system: The measuring system in the Borås house is very advanced with over 100 measuring points and has a smart internal power grid. The Varberg house has oer 30 monitoring points. The equipment room houses all of the heating, ventilation, electrical and measuring system installations in the house. The electric system is connected in the equipment room with a 60 A fuse (larger than a common house to be able to simulate district heating for research purpose) and the inverter from the PV panels.Other energy saving measures:�• Entry porch preventing cold draft�• Garden that utilize storm water�• Semi insulated conservatory�• Car port designed for integration of photovoltaic and charging station for electric vehicles�• Energy efficient appliances (A++) Wooden framed construction (reduced “grey energy”)
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COST – EFFECTIVE SOLUTIONS FOR VERY LOW ENERGY BUILDINGS

LECCE (ITALY) 5,214 m2

Moderador
Notas de la presentación
The Italian pilot is located in Lecce, in a central and strategic part of the city, few meters far from the historic center and in front of a recreation point for students. The project consists in a mixed use building composed by four floors over ground and three floors underground; the lower floors host the first underground parking in Lecce, with space for 661 cars in total; the first floor underground and the ground floor are addressed to shops and commercial spaces. This commercial area distributed i has a total surface of 578 m2. Upper floors are office spaces with a total surface of 400 m2. The terrace can be reached through three stairs and three elevators; it is totally covered by a covering, on which the PV panels are installed.One of the main concerns in NEED4B is reducing cooling demand in those buildings situated in the Mediterranean area. This demo site located in the South of Italy provides the opportunity to face this topic and provide an example of best practice in terms of energy efficiency during the warm seasons.Lecce is one of the most touristic cities in the south of Italy. The urban area where the Pilot is located has a big historical and architectonical value and it is currently under refurbishment. This enhances the visibility of the zone, where tradition meets innovation and both the new building and the retrofitted ones represent the icons of energy efficient technology and research.The building has a high replication potential since it represents a high energy efficiency building with structural and technical characteristics which can be easily transferred and adapted to different built environment contexts. In this case, the new building aims to be perfectly integrated in an historic district, but its structural and technical aspects might be reproduced also in a new development area of the city.> Demo site team: DIRCO, DAPPODIRCO s.r.l is the developer of the Caiaffa building and is involved in its design, development and commissioning. D´Appolonia is the engineering firm coordinating the demo site activities in NEED4B; supports DIRCO in the building design and implementation and is responsible for the monitoring and validation of the building performance.> Building process and schedule:The construction of the Caiaffa building was finalized in October 2014. Monitoring works started in January 2016 when the building was occupied by the users.> Main technologies and solutionsFaçade. The building envelope integrates advanced insulation, double skin coating, and high performance glazing. The glazing façade has high performance insulated glasses “Climax 5+5/20gas/4+4”, with accident prevention double layer (internal and external) and low-emission treatment in order to guarantee minimum energy consumption.Structure and Insulation: The main frame is made of steel reinforced concrete. External wall insulation from the internal to the external sides is composed of:i. Plasterboard coating made of two plasterboard panels having a thickness of 12.5 mm each, placed on metal frames anchored to floor and ceiling.�ii. 7 cm of tuff layer;�iii. 26 cm of concrete;�iv. 17 cm Lecce stone. A calcareous stone dating back to the Miocene period (21 million years ago). Its unique compactness, color and structure are the results of its components. The U-value of Lecce stone is 1,700 W/m °C.Windows: Two types of glasses (transparent and opaque) have been installed in the windows of the building: In the commercial area, the installed glasses are characterized by U-value = 1,1 W/m2 K and G-value = 0,46. In the offices, there are glasses with U-value = 1,1 W/m2 K and G-value = 0,36.Heat pumps: High efficiency heat pumps (COP 4 for heating and COP 3.5 for cooling) are mounted on the terrace. Each outdoor unit is connected to the internal units mounted in the suspended ceiling (commercial area) or on the wall (office) by insulated copper refrigerant piping.Air conditioning system [commercial area]: indoor units installed in the suspended ceiling, with four-way distribution, and variable capacity refrigerant, according the VRF system characterized by nominal capacity equal to 3.6 kW in cooling mode, and to 4.0 kW in heating mode. For the commercial area, 50 internal units connected to 4 external units have been installed. For the third floor with offices, there are indoor units with variable capacity refrigerant, according the VRF system characterized by nominal capacity equal to 2.2 kW in cooling mode, and to 2.5 kW in heating mode. 33 external units and 153 internal units have been installed.PV installation: The photovoltaic plant has a total power of 83.09 kWp and is composed by 334 photovoltaic panels in polycrystalline silicon. In particular, 252 PV panels (BenQ mod. EcoDuo 250W) have a power of 250 Wp, and 82 PV panels (Conergy mod. EcoPro 245P) have a power of 245 Wp.Monitoring system: The monitoring system includes the installation of energy meters for electricity consumption, electricity counters, concentrators, and a management and control software. Climatic parameters and DHW production is also measured.
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OPTIMISED 
SOLAR SHADING

LECCE (ITALY) 5,214 m2

Moderador
Notas de la presentación
The Italian pilot is located in Lecce, in a central and strategic part of the city, few meters far from the historic center and in front of a recreation point for students. The project consists in a mixed use building composed by four floors over ground and three floors underground; the lower floors host the first underground parking in Lecce, with space for 661 cars in total; the first floor underground and the ground floor are addressed to shops and commercial spaces. This commercial area distributed i has a total surface of 578 m2. Upper floors are office spaces with a total surface of 400 m2. The terrace can be reached through three stairs and three elevators; it is totally covered by a covering, on which the PV panels are installed.One of the main concerns in NEED4B is reducing cooling demand in those buildings situated in the Mediterranean area. This demo site located in the South of Italy provides the opportunity to face this topic and provide an example of best practice in terms of energy efficiency during the warm seasons.Lecce is one of the most touristic cities in the south of Italy. The urban area where the Pilot is located has a big historical and architectonical value and it is currently under refurbishment. This enhances the visibility of the zone, where tradition meets innovation and both the new building and the retrofitted ones represent the icons of energy efficient technology and research.The building has a high replication potential since it represents a high energy efficiency building with structural and technical characteristics which can be easily transferred and adapted to different built environment contexts. In this case, the new building aims to be perfectly integrated in an historic district, but its structural and technical aspects might be reproduced also in a new development area of the city.> Demo site team: DIRCO, DAPPODIRCO s.r.l is the developer of the Caiaffa building and is involved in its design, development and commissioning. D´Appolonia is the engineering firm coordinating the demo site activities in NEED4B; supports DIRCO in the building design and implementation and is responsible for the monitoring and validation of the building performance.> Building process and schedule:The construction of the Caiaffa building was finalized in October 2014. Monitoring works started in January 2016 when the building was occupied by the users.> Main technologies and solutionsFaçade. The building envelope integrates advanced insulation, double skin coating, and high performance glazing. The glazing façade has high performance insulated glasses “Climax 5+5/20gas/4+4”, with accident prevention double layer (internal and external) and low-emission treatment in order to guarantee minimum energy consumption.Structure and Insulation: The main frame is made of steel reinforced concrete. External wall insulation from the internal to the external sides is composed of:i. Plasterboard coating made of two plasterboard panels having a thickness of 12.5 mm each, placed on metal frames anchored to floor and ceiling.�ii. 7 cm of tuff layer;�iii. 26 cm of concrete;�iv. 17 cm Lecce stone. A calcareous stone dating back to the Miocene period (21 million years ago). Its unique compactness, color and structure are the results of its components. The U-value of Lecce stone is 1,700 W/m °C.Windows: Two types of glasses (transparent and opaque) have been installed in the windows of the building: In the commercial area, the installed glasses are characterized by U-value = 1,1 W/m2 K and G-value = 0,46. In the offices, there are glasses with U-value = 1,1 W/m2 K and G-value = 0,36.Heat pumps: High efficiency heat pumps (COP 4 for heating and COP 3.5 for cooling) are mounted on the terrace. Each outdoor unit is connected to the internal units mounted in the suspended ceiling (commercial area) or on the wall (office) by insulated copper refrigerant piping.Air conditioning system [commercial area]: indoor units installed in the suspended ceiling, with four-way distribution, and variable capacity refrigerant, according the VRF system characterized by nominal capacity equal to 3.6 kW in cooling mode, and to 4.0 kW in heating mode. For the commercial area, 50 internal units connected to 4 external units have been installed. For the third floor with offices, there are indoor units with variable capacity refrigerant, according the VRF system characterized by nominal capacity equal to 2.2 kW in cooling mode, and to 2.5 kW in heating mode. 33 external units and 153 internal units have been installed.PV installation: The photovoltaic plant has a total power of 83.09 kWp and is composed by 334 photovoltaic panels in polycrystalline silicon. In particular, 252 PV panels (BenQ mod. EcoDuo 250W) have a power of 250 Wp, and 82 PV panels (Conergy mod. EcoPro 245P) have a power of 245 Wp.Monitoring system: The monitoring system includes the installation of energy meters for electricity consumption, electricity counters, concentrators, and a management and control software. Climatic parameters and DHW production is also measured.
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LECCE (ITALY) 5,214 m2

Moderador
Notas de la presentación
The Italian pilot is located in Lecce, in a central and strategic part of the city, few meters far from the historic center and in front of a recreation point for students. The project consists in a mixed use building composed by four floors over ground and three floors underground; the lower floors host the first underground parking in Lecce, with space for 661 cars in total; the first floor underground and the ground floor are addressed to shops and commercial spaces. This commercial area distributed i has a total surface of 578 m2. Upper floors are office spaces with a total surface of 400 m2. The terrace can be reached through three stairs and three elevators; it is totally covered by a covering, on which the PV panels are installed.One of the main concerns in NEED4B is reducing cooling demand in those buildings situated in the Mediterranean area. This demo site located in the South of Italy provides the opportunity to face this topic and provide an example of best practice in terms of energy efficiency during the warm seasons.Lecce is one of the most touristic cities in the south of Italy. The urban area where the Pilot is located has a big historical and architectonical value and it is currently under refurbishment. This enhances the visibility of the zone, where tradition meets innovation and both the new building and the retrofitted ones represent the icons of energy efficient technology and research.The building has a high replication potential since it represents a high energy efficiency building with structural and technical characteristics which can be easily transferred and adapted to different built environment contexts. In this case, the new building aims to be perfectly integrated in an historic district, but its structural and technical aspects might be reproduced also in a new development area of the city.> Demo site team: DIRCO, DAPPODIRCO s.r.l is the developer of the Caiaffa building and is involved in its design, development and commissioning. D´Appolonia is the engineering firm coordinating the demo site activities in NEED4B; supports DIRCO in the building design and implementation and is responsible for the monitoring and validation of the building performance.> Building process and schedule:The construction of the Caiaffa building was finalized in October 2014. Monitoring works started in January 2016 when the building was occupied by the users.> Main technologies and solutionsFaçade. The building envelope integrates advanced insulation, double skin coating, and high performance glazing. The glazing façade has high performance insulated glasses “Climax 5+5/20gas/4+4”, with accident prevention double layer (internal and external) and low-emission treatment in order to guarantee minimum energy consumption.Structure and Insulation: The main frame is made of steel reinforced concrete. External wall insulation from the internal to the external sides is composed of:i. Plasterboard coating made of two plasterboard panels having a thickness of 12.5 mm each, placed on metal frames anchored to floor and ceiling.�ii. 7 cm of tuff layer;�iii. 26 cm of concrete;�iv. 17 cm Lecce stone. A calcareous stone dating back to the Miocene period (21 million years ago). Its unique compactness, color and structure are the results of its components. The U-value of Lecce stone is 1,700 W/m °C.Windows: Two types of glasses (transparent and opaque) have been installed in the windows of the building: In the commercial area, the installed glasses are characterized by U-value = 1,1 W/m2 K and G-value = 0,46. In the offices, there are glasses with U-value = 1,1 W/m2 K and G-value = 0,36.Heat pumps: High efficiency heat pumps (COP 4 for heating and COP 3.5 for cooling) are mounted on the terrace. Each outdoor unit is connected to the internal units mounted in the suspended ceiling (commercial area) or on the wall (office) by insulated copper refrigerant piping.Air conditioning system [commercial area]: indoor units installed in the suspended ceiling, with four-way distribution, and variable capacity refrigerant, according the VRF system characterized by nominal capacity equal to 3.6 kW in cooling mode, and to 4.0 kW in heating mode. For the commercial area, 50 internal units connected to 4 external units have been installed. For the third floor with offices, there are indoor units with variable capacity refrigerant, according the VRF system characterized by nominal capacity equal to 2.2 kW in cooling mode, and to 2.5 kW in heating mode. 33 external units and 153 internal units have been installed.PV installation: The photovoltaic plant has a total power of 83.09 kWp and is composed by 334 photovoltaic panels in polycrystalline silicon. In particular, 252 PV panels (BenQ mod. EcoDuo 250W) have a power of 250 Wp, and 82 PV panels (Conergy mod. EcoPro 245P) have a power of 245 Wp.Monitoring system: The monitoring system includes the installation of energy meters for electricity consumption, electricity counters, concentrators, and a management and control software. Climatic parameters and DHW production is also measured.
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LECCE (ITALY) 5,214 m2

Moderador
Notas de la presentación
The Italian pilot is located in Lecce, in a central and strategic part of the city, few meters far from the historic center and in front of a recreation point for students. The project consists in a mixed use building composed by four floors over ground and three floors underground; the lower floors host the first underground parking in Lecce, with space for 661 cars in total; the first floor underground and the ground floor are addressed to shops and commercial spaces. This commercial area distributed i has a total surface of 578 m2. Upper floors are office spaces with a total surface of 400 m2. The terrace can be reached through three stairs and three elevators; it is totally covered by a covering, on which the PV panels are installed.One of the main concerns in NEED4B is reducing cooling demand in those buildings situated in the Mediterranean area. This demo site located in the South of Italy provides the opportunity to face this topic and provide an example of best practice in terms of energy efficiency during the warm seasons.Lecce is one of the most touristic cities in the south of Italy. The urban area where the Pilot is located has a big historical and architectonical value and it is currently under refurbishment. This enhances the visibility of the zone, where tradition meets innovation and both the new building and the retrofitted ones represent the icons of energy efficient technology and research.The building has a high replication potential since it represents a high energy efficiency building with structural and technical characteristics which can be easily transferred and adapted to different built environment contexts. In this case, the new building aims to be perfectly integrated in an historic district, but its structural and technical aspects might be reproduced also in a new development area of the city.> Demo site team: DIRCO, DAPPODIRCO s.r.l is the developer of the Caiaffa building and is involved in its design, development and commissioning. D´Appolonia is the engineering firm coordinating the demo site activities in NEED4B; supports DIRCO in the building design and implementation and is responsible for the monitoring and validation of the building performance.> Building process and schedule:The construction of the Caiaffa building was finalized in October 2014. Monitoring works started in January 2016 when the building was occupied by the users.> Main technologies and solutionsFaçade. The building envelope integrates advanced insulation, double skin coating, and high performance glazing. The glazing façade has high performance insulated glasses “Climax 5+5/20gas/4+4”, with accident prevention double layer (internal and external) and low-emission treatment in order to guarantee minimum energy consumption.Structure and Insulation: The main frame is made of steel reinforced concrete. External wall insulation from the internal to the external sides is composed of:i. Plasterboard coating made of two plasterboard panels having a thickness of 12.5 mm each, placed on metal frames anchored to floor and ceiling.�ii. 7 cm of tuff layer;�iii. 26 cm of concrete;�iv. 17 cm Lecce stone. A calcareous stone dating back to the Miocene period (21 million years ago). Its unique compactness, color and structure are the results of its components. The U-value of Lecce stone is 1,700 W/m °C.Windows: Two types of glasses (transparent and opaque) have been installed in the windows of the building: In the commercial area, the installed glasses are characterized by U-value = 1,1 W/m2 K and G-value = 0,46. In the offices, there are glasses with U-value = 1,1 W/m2 K and G-value = 0,36.Heat pumps: High efficiency heat pumps (COP 4 for heating and COP 3.5 for cooling) are mounted on the terrace. Each outdoor unit is connected to the internal units mounted in the suspended ceiling (commercial area) or on the wall (office) by insulated copper refrigerant piping.Air conditioning system [commercial area]: indoor units installed in the suspended ceiling, with four-way distribution, and variable capacity refrigerant, according the VRF system characterized by nominal capacity equal to 3.6 kW in cooling mode, and to 4.0 kW in heating mode. For the commercial area, 50 internal units connected to 4 external units have been installed. For the third floor with offices, there are indoor units with variable capacity refrigerant, according the VRF system characterized by nominal capacity equal to 2.2 kW in cooling mode, and to 2.5 kW in heating mode. 33 external units and 153 internal units have been installed.PV installation: The photovoltaic plant has a total power of 83.09 kWp and is composed by 334 photovoltaic panels in polycrystalline silicon. In particular, 252 PV panels (BenQ mod. EcoDuo 250W) have a power of 250 Wp, and 82 PV panels (Conergy mod. EcoPro 245P) have a power of 245 Wp.Monitoring system: The monitoring system includes the installation of energy meters for electricity consumption, electricity counters, concentrators, and a management and control software. Climatic parameters and DHW production is also measured.
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LECCE (ITALY) 5,214 m2

Moderador
Notas de la presentación
The Italian pilot is located in Lecce, in a central and strategic part of the city, few meters far from the historic center and in front of a recreation point for students. The project consists in a mixed use building composed by four floors over ground and three floors underground; the lower floors host the first underground parking in Lecce, with space for 661 cars in total; the first floor underground and the ground floor are addressed to shops and commercial spaces. This commercial area distributed i has a total surface of 578 m2. Upper floors are office spaces with a total surface of 400 m2. The terrace can be reached through three stairs and three elevators; it is totally covered by a covering, on which the PV panels are installed.One of the main concerns in NEED4B is reducing cooling demand in those buildings situated in the Mediterranean area. This demo site located in the South of Italy provides the opportunity to face this topic and provide an example of best practice in terms of energy efficiency during the warm seasons.Lecce is one of the most touristic cities in the south of Italy. The urban area where the Pilot is located has a big historical and architectonical value and it is currently under refurbishment. This enhances the visibility of the zone, where tradition meets innovation and both the new building and the retrofitted ones represent the icons of energy efficient technology and research.The building has a high replication potential since it represents a high energy efficiency building with structural and technical characteristics which can be easily transferred and adapted to different built environment contexts. In this case, the new building aims to be perfectly integrated in an historic district, but its structural and technical aspects might be reproduced also in a new development area of the city.> Demo site team: DIRCO, DAPPODIRCO s.r.l is the developer of the Caiaffa building and is involved in its design, development and commissioning. D´Appolonia is the engineering firm coordinating the demo site activities in NEED4B; supports DIRCO in the building design and implementation and is responsible for the monitoring and validation of the building performance.> Building process and schedule:The construction of the Caiaffa building was finalized in October 2014. Monitoring works started in January 2016 when the building was occupied by the users.> Main technologies and solutionsFaçade. The building envelope integrates advanced insulation, double skin coating, and high performance glazing. The glazing façade has high performance insulated glasses “Climax 5+5/20gas/4+4”, with accident prevention double layer (internal and external) and low-emission treatment in order to guarantee minimum energy consumption.Structure and Insulation: The main frame is made of steel reinforced concrete. External wall insulation from the internal to the external sides is composed of:i. Plasterboard coating made of two plasterboard panels having a thickness of 12.5 mm each, placed on metal frames anchored to floor and ceiling.�ii. 7 cm of tuff layer;�iii. 26 cm of concrete;�iv. 17 cm Lecce stone. A calcareous stone dating back to the Miocene period (21 million years ago). Its unique compactness, color and structure are the results of its components. The U-value of Lecce stone is 1,700 W/m °C.Windows: Two types of glasses (transparent and opaque) have been installed in the windows of the building: In the commercial area, the installed glasses are characterized by U-value = 1,1 W/m2 K and G-value = 0,46. In the offices, there are glasses with U-value = 1,1 W/m2 K and G-value = 0,36.Heat pumps: High efficiency heat pumps (COP 4 for heating and COP 3.5 for cooling) are mounted on the terrace. Each outdoor unit is connected to the internal units mounted in the suspended ceiling (commercial area) or on the wall (office) by insulated copper refrigerant piping.Air conditioning system [commercial area]: indoor units installed in the suspended ceiling, with four-way distribution, and variable capacity refrigerant, according the VRF system characterized by nominal capacity equal to 3.6 kW in cooling mode, and to 4.0 kW in heating mode. For the commercial area, 50 internal units connected to 4 external units have been installed. For the third floor with offices, there are indoor units with variable capacity refrigerant, according the VRF system characterized by nominal capacity equal to 2.2 kW in cooling mode, and to 2.5 kW in heating mode. 33 external units and 153 internal units have been installed.PV installation: The photovoltaic plant has a total power of 83.09 kWp and is composed by 334 photovoltaic panels in polycrystalline silicon. In particular, 252 PV panels (BenQ mod. EcoDuo 250W) have a power of 250 Wp, and 82 PV panels (Conergy mod. EcoPro 245P) have a power of 245 Wp.Monitoring system: The monitoring system includes the installation of energy meters for electricity consumption, electricity counters, concentrators, and a management and control software. Climatic parameters and DHW production is also measured.
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LECCE (ITALY) 5,214 m2

Moderador
Notas de la presentación
The Italian pilot is located in Lecce, in a central and strategic part of the city, few meters far from the historic center and in front of a recreation point for students. The project consists in a mixed use building composed by four floors over ground and three floors underground; the lower floors host the first underground parking in Lecce, with space for 661 cars in total; the first floor underground and the ground floor are addressed to shops and commercial spaces. This commercial area distributed i has a total surface of 578 m2. Upper floors are office spaces with a total surface of 400 m2. The terrace can be reached through three stairs and three elevators; it is totally covered by a covering, on which the PV panels are installed.One of the main concerns in NEED4B is reducing cooling demand in those buildings situated in the Mediterranean area. This demo site located in the South of Italy provides the opportunity to face this topic and provide an example of best practice in terms of energy efficiency during the warm seasons.Lecce is one of the most touristic cities in the south of Italy. The urban area where the Pilot is located has a big historical and architectonical value and it is currently under refurbishment. This enhances the visibility of the zone, where tradition meets innovation and both the new building and the retrofitted ones represent the icons of energy efficient technology and research.The building has a high replication potential since it represents a high energy efficiency building with structural and technical characteristics which can be easily transferred and adapted to different built environment contexts. In this case, the new building aims to be perfectly integrated in an historic district, but its structural and technical aspects might be reproduced also in a new development area of the city.> Demo site team: DIRCO, DAPPODIRCO s.r.l is the developer of the Caiaffa building and is involved in its design, development and commissioning. D´Appolonia is the engineering firm coordinating the demo site activities in NEED4B; supports DIRCO in the building design and implementation and is responsible for the monitoring and validation of the building performance.> Building process and schedule:The construction of the Caiaffa building was finalized in October 2014. Monitoring works started in January 2016 when the building was occupied by the users.> Main technologies and solutionsFaçade. The building envelope integrates advanced insulation, double skin coating, and high performance glazing. The glazing façade has high performance insulated glasses “Climax 5+5/20gas/4+4”, with accident prevention double layer (internal and external) and low-emission treatment in order to guarantee minimum energy consumption.Structure and Insulation: The main frame is made of steel reinforced concrete. External wall insulation from the internal to the external sides is composed of:i. Plasterboard coating made of two plasterboard panels having a thickness of 12.5 mm each, placed on metal frames anchored to floor and ceiling.�ii. 7 cm of tuff layer;�iii. 26 cm of concrete;�iv. 17 cm Lecce stone. A calcareous stone dating back to the Miocene period (21 million years ago). Its unique compactness, color and structure are the results of its components. The U-value of Lecce stone is 1,700 W/m °C.Windows: Two types of glasses (transparent and opaque) have been installed in the windows of the building: In the commercial area, the installed glasses are characterized by U-value = 1,1 W/m2 K and G-value = 0,46. In the offices, there are glasses with U-value = 1,1 W/m2 K and G-value = 0,36.Heat pumps: High efficiency heat pumps (COP 4 for heating and COP 3.5 for cooling) are mounted on the terrace. Each outdoor unit is connected to the internal units mounted in the suspended ceiling (commercial area) or on the wall (office) by insulated copper refrigerant piping.Air conditioning system [commercial area]: indoor units installed in the suspended ceiling, with four-way distribution, and variable capacity refrigerant, according the VRF system characterized by nominal capacity equal to 3.6 kW in cooling mode, and to 4.0 kW in heating mode. For the commercial area, 50 internal units connected to 4 external units have been installed. For the third floor with offices, there are indoor units with variable capacity refrigerant, according the VRF system characterized by nominal capacity equal to 2.2 kW in cooling mode, and to 2.5 kW in heating mode. 33 external units and 153 internal units have been installed.PV installation: The photovoltaic plant has a total power of 83.09 kWp and is composed by 334 photovoltaic panels in polycrystalline silicon. In particular, 252 PV panels (BenQ mod. EcoDuo 250W) have a power of 250 Wp, and 82 PV panels (Conergy mod. EcoPro 245P) have a power of 245 Wp.Monitoring system: The monitoring system includes the installation of energy meters for electricity consumption, electricity counters, concentrators, and a management and control software. Climatic parameters and DHW production is also measured.
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Moderador
Notas de la presentación
The Italian pilot is located in Lecce, in a central and strategic part of the city, few meters far from the historic center and in front of a recreation point for students. The project consists in a mixed use building composed by four floors over ground and three floors underground; the lower floors host the first underground parking in Lecce, with space for 661 cars in total; the first floor underground and the ground floor are addressed to shops and commercial spaces. This commercial area distributed i has a total surface of 578 m2. Upper floors are office spaces with a total surface of 400 m2. The terrace can be reached through three stairs and three elevators; it is totally covered by a covering, on which the PV panels are installed.One of the main concerns in NEED4B is reducing cooling demand in those buildings situated in the Mediterranean area. This demo site located in the South of Italy provides the opportunity to face this topic and provide an example of best practice in terms of energy efficiency during the warm seasons.Lecce is one of the most touristic cities in the south of Italy. The urban area where the Pilot is located has a big historical and architectonical value and it is currently under refurbishment. This enhances the visibility of the zone, where tradition meets innovation and both the new building and the retrofitted ones represent the icons of energy efficient technology and research.The building has a high replication potential since it represents a high energy efficiency building with structural and technical characteristics which can be easily transferred and adapted to different built environment contexts. In this case, the new building aims to be perfectly integrated in an historic district, but its structural and technical aspects might be reproduced also in a new development area of the city.> Demo site team: DIRCO, DAPPODIRCO s.r.l is the developer of the Caiaffa building and is involved in its design, development and commissioning. D´Appolonia is the engineering firm coordinating the demo site activities in NEED4B; supports DIRCO in the building design and implementation and is responsible for the monitoring and validation of the building performance.> Building process and schedule:The construction of the Caiaffa building was finalized in October 2014. Monitoring works started in January 2016 when the building was occupied by the users.> Main technologies and solutionsFaçade. The building envelope integrates advanced insulation, double skin coating, and high performance glazing. The glazing façade has high performance insulated glasses “Climax 5+5/20gas/4+4”, with accident prevention double layer (internal and external) and low-emission treatment in order to guarantee minimum energy consumption.Structure and Insulation: The main frame is made of steel reinforced concrete. External wall insulation from the internal to the external sides is composed of:i. Plasterboard coating made of two plasterboard panels having a thickness of 12.5 mm each, placed on metal frames anchored to floor and ceiling.�ii. 7 cm of tuff layer;�iii. 26 cm of concrete;�iv. 17 cm Lecce stone. A calcareous stone dating back to the Miocene period (21 million years ago). Its unique compactness, color and structure are the results of its components. The U-value of Lecce stone is 1,700 W/m °C.Windows: Two types of glasses (transparent and opaque) have been installed in the windows of the building: In the commercial area, the installed glasses are characterized by U-value = 1,1 W/m2 K and G-value = 0,46. In the offices, there are glasses with U-value = 1,1 W/m2 K and G-value = 0,36.Heat pumps: High efficiency heat pumps (COP 4 for heating and COP 3.5 for cooling) are mounted on the terrace. Each outdoor unit is connected to the internal units mounted in the suspended ceiling (commercial area) or on the wall (office) by insulated copper refrigerant piping.Air conditioning system [commercial area]: indoor units installed in the suspended ceiling, with four-way distribution, and variable capacity refrigerant, according the VRF system characterized by nominal capacity equal to 3.6 kW in cooling mode, and to 4.0 kW in heating mode. For the commercial area, 50 internal units connected to 4 external units have been installed. For the third floor with offices, there are indoor units with variable capacity refrigerant, according the VRF system characterized by nominal capacity equal to 2.2 kW in cooling mode, and to 2.5 kW in heating mode. 33 external units and 153 internal units have been installed.PV installation: The photovoltaic plant has a total power of 83.09 kWp and is composed by 334 photovoltaic panels in polycrystalline silicon. In particular, 252 PV panels (BenQ mod. EcoDuo 250W) have a power of 250 Wp, and 82 PV panels (Conergy mod. EcoPro 245P) have a power of 245 Wp.Monitoring system: The monitoring system includes the installation of energy meters for electricity consumption, electricity counters, concentrators, and a management and control software. Climatic parameters and DHW production is also measured.
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ISTANBUL (TURKEY) 17,756 m2

Moderador
Notas de la presentación
The ScOLa (School of Languages) Building is a part of a master plan of the Özyeğin University, which is situated in Nisantepe in Istanbul (north-west Turkey). The building is located at the center of the campus, just besides the Student Center. More than 1.450 students, 125 tutors and 10 managers are using ScOLa since September 2014. As the user capacity of the building is very high, there are three entrances to the building. The building consists of 66 classrooms for 20 people, 4 lecture rooms for 56 people, 2 lecture rooms for 90 people, 3 seminar rooms, 25 study rooms, 54 offices, cafeterias, toilets, hallways and various service rooms. All classes are to be used between 08:00 to 17:00 five days a week, accept summer months and all instructor offices are to be used between 08:00 to 18:00 according to schedule of instructors. Since 2015, the basement hosts the students clubs which extends the use of this building to nights and weekends.The whole campus is designed and constructed aiming to become an example of sustainability and energy efficiency. The University aims to provide hands-on education to its students by providing them facilities that teach by example; energy efficiency is monitored and studied by students very closely; thus, they learn about real performance of an energy efficient building in first person.All campus buildings are candidates for internationally known LEED (Leadership in Energy & Environmental Design) certification, but this new faculty building aims to go a step further in energy efficient issues. In fact, it behaves 50% more efficiently than the rest of buildings in the campus.The Turkish Demosite takes part in the “Zero Istanbul 2050″ initiative. This initiative is coordinated by Özyegin University and will increase the visibility of the demosite and facilitate the spread of NEED4B results.> Demo site team: OZU, BDESIGN and FIBAÖzyeğin University, namely the Center for Energy, Environment and Economy (CEEE), undertakes the research activities and coordinates the demo site activities. B-DESIGN is the architect company in charge of the design of the ScOLa building. FIBA Group deals with project and construction management in Özyeğin University.In addition, more than 20 stakeholders have participated in the design, construction and operation of this building. From the beginning, the preliminary expectations of the stakeholders are cost affordability, easy maintenance, availability of the selected products in the market and smooth construction facilities.> Building process and schedule:During the design phase in 2012 the building design was developed considering the expectations of the stakeholders. 1 M€ saving was achieved on optimization of solar shading. Also, 35 % energy saving was achieved thanks to lightning simulation and optimization, which is entirely fed with PV installation.The construction works took place mainly along 2013 and the building final commissioning took place in May 2014. The building real time monitoring started in summer 2014 when students started a new academic year.> Main technologies and solutionsInsulation: Average U value is 1,6 W/ m2 K for the total envelope area. Walls are 0,302 W/ m2 K, roof is 0,248 W/ m2 K and ground floor is 0,568 W/ m2Windows: Double glazed, low-e type glazing with U-value of 1,3 W/ m2 This decreases the need of mechanical cooling significantly.Façades: Various solar shading devices have been installed, designed according to the façade they are mounted at. The sun breakers’ design has been done running many simulations. There has been an agreement among all stakeholders since the same style of the sun breakers used throughout the campus was wanted at the beginning. Mock-ups have been installed at the differentfacades of the building, and approved by a team of stakeholders prior to implementation of all façade elementsHeating: Low temperature heating water (LTHW) is generated by Natural gas fired boilers which are installed in Campus Central Plant. High efficiency type of boilers with oxygen trimming and carbonmonoxide control system. Heating system is supported by the solar water heaters on the roof.Cooling: Chilled water is produced by high COP (6,17) and NPLV (Non-Standard Part Load Value 7,25) Centrifugal Chillers in Campus Central Plant. Free-cooling HEX is combined with Cooling Tower and automatic controls in order to generate free cooling energy whenever the outside temperature below 15 C.Ventilation system: Earth tubes are being used for partial cooling /heating of the facility ventilation air. Supply air is provided by natural ventilation in ScOLa Building. In order to provide acceptable indoor air quality (ASHRAE) mechanical exhaust system supports the system. The horizontal air-ground heat exchanger system is installed on the eastern side of the building. The system installation area covers approximately 1.200 m² of land and installed at depth of 2 m, with 72 m long horizontal pipes and 10m width. The heat exchanger is so far the largest installed system in Turkey.Lighting system: The lighting system is totally automated which enables almost 35% energy saving for lighting system. Different sizes of LED armatures and T5 armatures have been designed according to the application area. The most common armature type is Square LED Armature with 40W power. The energy density of the lighting system for each floor changes between 3,3 – 5,8 W/m2 . The installed capacity is 79 kW and yearly lighting power is 152.208 kWh. The consumption density of the lighting system is 9,4 kWh/m2 without automation and 6,1 kWh/m2 with DALI automation. The overall lighting system consumption can be covered by the 126kWp PV system on the rooftop of the building which means all lighting system is substantiated by sun. Additionally, utmost importance has been given to maximum usage of daylight.Renewable Energy Sources: PV Installation. The entire roof of ScOLa Building is covered by photovoltaic cells corresponding to 126 kWp. Poly c-Si Yingli Solar YL250P-26 PV modules with 250Wp capacity have been used within the project.  There are 504 pieces of PV module with 15,4% efficiency under standard test conditions (1000W/m2 horizontal radiation, 25oC module surface temperature).  Produced DC electricity is converted by 6 pieces of 20kWh string inverters of Advanced Energy formerly RefuSOL.  Combining all these inverters, there are 24 strings with a serial connection of 21 modules for each.  Each inverter has integrated DC circuit breaker, DC fuses for each string and surge arrestors for high voltage protection.  All six inverters have been combined into a distribution panel and connected to the grid through automated relay on floor electricity panel.  Almost 160.000 kWh energy production, total lighting consumption of the Scola and 68.8 tonnes/a carbon saving.Monitoring and Operating system: Sensors, meters and transmitters are installed to measure different end-uses (lighting, heating, ventilation, PVs, etc.). Advanced building automation system will allows full control of HVAC and lighting systems. LCD screen for displaying instant data of the building performance. Building Energy Dashboards are displayed, enabling, engaging and energizing building occupants to save energy. This dashboard makes real time energy flow visible, accessible and engaging so that building occupants get the data visualization tools to manage and reduce their energy consumption. It provides real-time feedback to teach, inspire behavioral change and save energy resources in ScOLa and other buildings.CEEE Application Room. This 20-people classroom is located in the third floor, Level + 133 and is dedicated for present and future simulations and analysis during the monitoring phase of the building. Occupancy patterns of the classroom are recorded and other sensors record temperature, humidity, CO2 ppm level and air velocity differences depending on occupancy.Other energy saving measuresi) Rain water will be collected from the main quad of the campus, filtred, treated and distributed to building in order to use of wc flushing and irrigation purposes.ii) The building will be equipped with advanced automation systems, which are sensitive to occupant density and control. All motors and pumps shall have VFDs and EFF1 class motors.
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Moderador
Notas de la presentación
The ScOLa (School of Languages) Building is a part of a master plan of the Özyeğin University, which is situated in Nisantepe in Istanbul (north-west Turkey). The building is located at the center of the campus, just besides the Student Center. More than 1.450 students, 125 tutors and 10 managers are using ScOLa since September 2014. As the user capacity of the building is very high, there are three entrances to the building. The building consists of 66 classrooms for 20 people, 4 lecture rooms for 56 people, 2 lecture rooms for 90 people, 3 seminar rooms, 25 study rooms, 54 offices, cafeterias, toilets, hallways and various service rooms. All classes are to be used between 08:00 to 17:00 five days a week, accept summer months and all instructor offices are to be used between 08:00 to 18:00 according to schedule of instructors. Since 2015, the basement hosts the students clubs which extends the use of this building to nights and weekends.The whole campus is designed and constructed aiming to become an example of sustainability and energy efficiency. The University aims to provide hands-on education to its students by providing them facilities that teach by example; energy efficiency is monitored and studied by students very closely; thus, they learn about real performance of an energy efficient building in first person.All campus buildings are candidates for internationally known LEED (Leadership in Energy & Environmental Design) certification, but this new faculty building aims to go a step further in energy efficient issues. In fact, it behaves 50% more efficiently than the rest of buildings in the campus.The Turkish Demosite takes part in the “Zero Istanbul 2050″ initiative. This initiative is coordinated by Özyegin University and will increase the visibility of the demosite and facilitate the spread of NEED4B results.> Demo site team: OZU, BDESIGN and FIBAÖzyeğin University, namely the Center for Energy, Environment and Economy (CEEE), undertakes the research activities and coordinates the demo site activities. B-DESIGN is the architect company in charge of the design of the ScOLa building. FIBA Group deals with project and construction management in Özyeğin University.In addition, more than 20 stakeholders have participated in the design, construction and operation of this building. From the beginning, the preliminary expectations of the stakeholders are cost affordability, easy maintenance, availability of the selected products in the market and smooth construction facilities.> Building process and schedule:During the design phase in 2012 the building design was developed considering the expectations of the stakeholders. 1 M€ saving was achieved on optimization of solar shading. Also, 35 % energy saving was achieved thanks to lightning simulation and optimization, which is entirely fed with PV installation.The construction works took place mainly along 2013 and the building final commissioning took place in May 2014. The building real time monitoring started in summer 2014 when students started a new academic year.> Main technologies and solutionsInsulation: Average U value is 1,6 W/ m2 K for the total envelope area. Walls are 0,302 W/ m2 K, roof is 0,248 W/ m2 K and ground floor is 0,568 W/ m2Windows: Double glazed, low-e type glazing with U-value of 1,3 W/ m2 This decreases the need of mechanical cooling significantly.Façades: Various solar shading devices have been installed, designed according to the façade they are mounted at. The sun breakers’ design has been done running many simulations. There has been an agreement among all stakeholders since the same style of the sun breakers used throughout the campus was wanted at the beginning. Mock-ups have been installed at the differentfacades of the building, and approved by a team of stakeholders prior to implementation of all façade elementsHeating: Low temperature heating water (LTHW) is generated by Natural gas fired boilers which are installed in Campus Central Plant. High efficiency type of boilers with oxygen trimming and carbonmonoxide control system. Heating system is supported by the solar water heaters on the roof.Cooling: Chilled water is produced by high COP (6,17) and NPLV (Non-Standard Part Load Value 7,25) Centrifugal Chillers in Campus Central Plant. Free-cooling HEX is combined with Cooling Tower and automatic controls in order to generate free cooling energy whenever the outside temperature below 15 C.Ventilation system: Earth tubes are being used for partial cooling /heating of the facility ventilation air. Supply air is provided by natural ventilation in ScOLa Building. In order to provide acceptable indoor air quality (ASHRAE) mechanical exhaust system supports the system. The horizontal air-ground heat exchanger system is installed on the eastern side of the building. The system installation area covers approximately 1.200 m² of land and installed at depth of 2 m, with 72 m long horizontal pipes and 10m width. The heat exchanger is so far the largest installed system in Turkey.Lighting system: The lighting system is totally automated which enables almost 35% energy saving for lighting system. Different sizes of LED armatures and T5 armatures have been designed according to the application area. The most common armature type is Square LED Armature with 40W power. The energy density of the lighting system for each floor changes between 3,3 – 5,8 W/m2 . The installed capacity is 79 kW and yearly lighting power is 152.208 kWh. The consumption density of the lighting system is 9,4 kWh/m2 without automation and 6,1 kWh/m2 with DALI automation. The overall lighting system consumption can be covered by the 126kWp PV system on the rooftop of the building which means all lighting system is substantiated by sun. Additionally, utmost importance has been given to maximum usage of daylight.Renewable Energy Sources: PV Installation. The entire roof of ScOLa Building is covered by photovoltaic cells corresponding to 126 kWp. Poly c-Si Yingli Solar YL250P-26 PV modules with 250Wp capacity have been used within the project.  There are 504 pieces of PV module with 15,4% efficiency under standard test conditions (1000W/m2 horizontal radiation, 25oC module surface temperature).  Produced DC electricity is converted by 6 pieces of 20kWh string inverters of Advanced Energy formerly RefuSOL.  Combining all these inverters, there are 24 strings with a serial connection of 21 modules for each.  Each inverter has integrated DC circuit breaker, DC fuses for each string and surge arrestors for high voltage protection.  All six inverters have been combined into a distribution panel and connected to the grid through automated relay on floor electricity panel.  Almost 160.000 kWh energy production, total lighting consumption of the Scola and 68.8 tonnes/a carbon saving.Monitoring and Operating system: Sensors, meters and transmitters are installed to measure different end-uses (lighting, heating, ventilation, PVs, etc.). Advanced building automation system will allows full control of HVAC and lighting systems. LCD screen for displaying instant data of the building performance. Building Energy Dashboards are displayed, enabling, engaging and energizing building occupants to save energy. This dashboard makes real time energy flow visible, accessible and engaging so that building occupants get the data visualization tools to manage and reduce their energy consumption. It provides real-time feedback to teach, inspire behavioral change and save energy resources in ScOLa and other buildings.CEEE Application Room. This 20-people classroom is located in the third floor, Level + 133 and is dedicated for present and future simulations and analysis during the monitoring phase of the building. Occupancy patterns of the classroom are recorded and other sensors record temperature, humidity, CO2 ppm level and air velocity differences depending on occupancy.Other energy saving measuresi) Rain water will be collected from the main quad of the campus, filtred, treated and distributed to building in order to use of wc flushing and irrigation purposes.ii) The building will be equipped with advanced automation systems, which are sensitive to occupant density and control. All motors and pumps shall have VFDs and EFF1 class motors.
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Notas de la presentación
The ScOLa (School of Languages) Building is a part of a master plan of the Özyeğin University, which is situated in Nisantepe in Istanbul (north-west Turkey). The building is located at the center of the campus, just besides the Student Center. More than 1.450 students, 125 tutors and 10 managers are using ScOLa since September 2014. As the user capacity of the building is very high, there are three entrances to the building. The building consists of 66 classrooms for 20 people, 4 lecture rooms for 56 people, 2 lecture rooms for 90 people, 3 seminar rooms, 25 study rooms, 54 offices, cafeterias, toilets, hallways and various service rooms. All classes are to be used between 08:00 to 17:00 five days a week, accept summer months and all instructor offices are to be used between 08:00 to 18:00 according to schedule of instructors. Since 2015, the basement hosts the students clubs which extends the use of this building to nights and weekends.The whole campus is designed and constructed aiming to become an example of sustainability and energy efficiency. The University aims to provide hands-on education to its students by providing them facilities that teach by example; energy efficiency is monitored and studied by students very closely; thus, they learn about real performance of an energy efficient building in first person.All campus buildings are candidates for internationally known LEED (Leadership in Energy & Environmental Design) certification, but this new faculty building aims to go a step further in energy efficient issues. In fact, it behaves 50% more efficiently than the rest of buildings in the campus.The Turkish Demosite takes part in the “Zero Istanbul 2050″ initiative. This initiative is coordinated by Özyegin University and will increase the visibility of the demosite and facilitate the spread of NEED4B results.> Demo site team: OZU, BDESIGN and FIBAÖzyeğin University, namely the Center for Energy, Environment and Economy (CEEE), undertakes the research activities and coordinates the demo site activities. B-DESIGN is the architect company in charge of the design of the ScOLa building. FIBA Group deals with project and construction management in Özyeğin University.In addition, more than 20 stakeholders have participated in the design, construction and operation of this building. From the beginning, the preliminary expectations of the stakeholders are cost affordability, easy maintenance, availability of the selected products in the market and smooth construction facilities.> Building process and schedule:During the design phase in 2012 the building design was developed considering the expectations of the stakeholders. 1 M€ saving was achieved on optimization of solar shading. Also, 35 % energy saving was achieved thanks to lightning simulation and optimization, which is entirely fed with PV installation.The construction works took place mainly along 2013 and the building final commissioning took place in May 2014. The building real time monitoring started in summer 2014 when students started a new academic year.> Main technologies and solutionsInsulation: Average U value is 1,6 W/ m2 K for the total envelope area. Walls are 0,302 W/ m2 K, roof is 0,248 W/ m2 K and ground floor is 0,568 W/ m2Windows: Double glazed, low-e type glazing with U-value of 1,3 W/ m2 This decreases the need of mechanical cooling significantly.Façades: Various solar shading devices have been installed, designed according to the façade they are mounted at. The sun breakers’ design has been done running many simulations. There has been an agreement among all stakeholders since the same style of the sun breakers used throughout the campus was wanted at the beginning. Mock-ups have been installed at the differentfacades of the building, and approved by a team of stakeholders prior to implementation of all façade elementsHeating: Low temperature heating water (LTHW) is generated by Natural gas fired boilers which are installed in Campus Central Plant. High efficiency type of boilers with oxygen trimming and carbonmonoxide control system. Heating system is supported by the solar water heaters on the roof.Cooling: Chilled water is produced by high COP (6,17) and NPLV (Non-Standard Part Load Value 7,25) Centrifugal Chillers in Campus Central Plant. Free-cooling HEX is combined with Cooling Tower and automatic controls in order to generate free cooling energy whenever the outside temperature below 15 C.Ventilation system: Earth tubes are being used for partial cooling /heating of the facility ventilation air. Supply air is provided by natural ventilation in ScOLa Building. In order to provide acceptable indoor air quality (ASHRAE) mechanical exhaust system supports the system. The horizontal air-ground heat exchanger system is installed on the eastern side of the building. The system installation area covers approximately 1.200 m² of land and installed at depth of 2 m, with 72 m long horizontal pipes and 10m width. The heat exchanger is so far the largest installed system in Turkey.Lighting system: The lighting system is totally automated which enables almost 35% energy saving for lighting system. Different sizes of LED armatures and T5 armatures have been designed according to the application area. The most common armature type is Square LED Armature with 40W power. The energy density of the lighting system for each floor changes between 3,3 – 5,8 W/m2 . The installed capacity is 79 kW and yearly lighting power is 152.208 kWh. The consumption density of the lighting system is 9,4 kWh/m2 without automation and 6,1 kWh/m2 with DALI automation. The overall lighting system consumption can be covered by the 126kWp PV system on the rooftop of the building which means all lighting system is substantiated by sun. Additionally, utmost importance has been given to maximum usage of daylight.Renewable Energy Sources: PV Installation. The entire roof of ScOLa Building is covered by photovoltaic cells corresponding to 126 kWp. Poly c-Si Yingli Solar YL250P-26 PV modules with 250Wp capacity have been used within the project.  There are 504 pieces of PV module with 15,4% efficiency under standard test conditions (1000W/m2 horizontal radiation, 25oC module surface temperature).  Produced DC electricity is converted by 6 pieces of 20kWh string inverters of Advanced Energy formerly RefuSOL.  Combining all these inverters, there are 24 strings with a serial connection of 21 modules for each.  Each inverter has integrated DC circuit breaker, DC fuses for each string and surge arrestors for high voltage protection.  All six inverters have been combined into a distribution panel and connected to the grid through automated relay on floor electricity panel.  Almost 160.000 kWh energy production, total lighting consumption of the Scola and 68.8 tonnes/a carbon saving.Monitoring and Operating system: Sensors, meters and transmitters are installed to measure different end-uses (lighting, heating, ventilation, PVs, etc.). Advanced building automation system will allows full control of HVAC and lighting systems. LCD screen for displaying instant data of the building performance. Building Energy Dashboards are displayed, enabling, engaging and energizing building occupants to save energy. This dashboard makes real time energy flow visible, accessible and engaging so that building occupants get the data visualization tools to manage and reduce their energy consumption. It provides real-time feedback to teach, inspire behavioral change and save energy resources in ScOLa and other buildings.CEEE Application Room. This 20-people classroom is located in the third floor, Level + 133 and is dedicated for present and future simulations and analysis during the monitoring phase of the building. Occupancy patterns of the classroom are recorded and other sensors record temperature, humidity, CO2 ppm level and air velocity differences depending on occupancy.Other energy saving measuresi) Rain water will be collected from the main quad of the campus, filtred, treated and distributed to building in order to use of wc flushing and irrigation purposes.ii) The building will be equipped with advanced automation systems, which are sensitive to occupant density and control. All motors and pumps shall have VFDs and EFF1 class motors.
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Notas de la presentación
The ScOLa (School of Languages) Building is a part of a master plan of the Özyeğin University, which is situated in Nisantepe in Istanbul (north-west Turkey). The building is located at the center of the campus, just besides the Student Center. More than 1.450 students, 125 tutors and 10 managers are using ScOLa since September 2014. As the user capacity of the building is very high, there are three entrances to the building. The building consists of 66 classrooms for 20 people, 4 lecture rooms for 56 people, 2 lecture rooms for 90 people, 3 seminar rooms, 25 study rooms, 54 offices, cafeterias, toilets, hallways and various service rooms. All classes are to be used between 08:00 to 17:00 five days a week, accept summer months and all instructor offices are to be used between 08:00 to 18:00 according to schedule of instructors. Since 2015, the basement hosts the students clubs which extends the use of this building to nights and weekends.The whole campus is designed and constructed aiming to become an example of sustainability and energy efficiency. The University aims to provide hands-on education to its students by providing them facilities that teach by example; energy efficiency is monitored and studied by students very closely; thus, they learn about real performance of an energy efficient building in first person.All campus buildings are candidates for internationally known LEED (Leadership in Energy & Environmental Design) certification, but this new faculty building aims to go a step further in energy efficient issues. In fact, it behaves 50% more efficiently than the rest of buildings in the campus.The Turkish Demosite takes part in the “Zero Istanbul 2050″ initiative. This initiative is coordinated by Özyegin University and will increase the visibility of the demosite and facilitate the spread of NEED4B results.> Demo site team: OZU, BDESIGN and FIBAÖzyeğin University, namely the Center for Energy, Environment and Economy (CEEE), undertakes the research activities and coordinates the demo site activities. B-DESIGN is the architect company in charge of the design of the ScOLa building. FIBA Group deals with project and construction management in Özyeğin University.In addition, more than 20 stakeholders have participated in the design, construction and operation of this building. From the beginning, the preliminary expectations of the stakeholders are cost affordability, easy maintenance, availability of the selected products in the market and smooth construction facilities.> Building process and schedule:During the design phase in 2012 the building design was developed considering the expectations of the stakeholders. 1 M€ saving was achieved on optimization of solar shading. Also, 35 % energy saving was achieved thanks to lightning simulation and optimization, which is entirely fed with PV installation.The construction works took place mainly along 2013 and the building final commissioning took place in May 2014. The building real time monitoring started in summer 2014 when students started a new academic year.> Main technologies and solutionsInsulation: Average U value is 1,6 W/ m2 K for the total envelope area. Walls are 0,302 W/ m2 K, roof is 0,248 W/ m2 K and ground floor is 0,568 W/ m2Windows: Double glazed, low-e type glazing with U-value of 1,3 W/ m2 This decreases the need of mechanical cooling significantly.Façades: Various solar shading devices have been installed, designed according to the façade they are mounted at. The sun breakers’ design has been done running many simulations. There has been an agreement among all stakeholders since the same style of the sun breakers used throughout the campus was wanted at the beginning. Mock-ups have been installed at the differentfacades of the building, and approved by a team of stakeholders prior to implementation of all façade elementsHeating: Low temperature heating water (LTHW) is generated by Natural gas fired boilers which are installed in Campus Central Plant. High efficiency type of boilers with oxygen trimming and carbonmonoxide control system. Heating system is supported by the solar water heaters on the roof.Cooling: Chilled water is produced by high COP (6,17) and NPLV (Non-Standard Part Load Value 7,25) Centrifugal Chillers in Campus Central Plant. Free-cooling HEX is combined with Cooling Tower and automatic controls in order to generate free cooling energy whenever the outside temperature below 15 C.Ventilation system: Earth tubes are being used for partial cooling /heating of the facility ventilation air. Supply air is provided by natural ventilation in ScOLa Building. In order to provide acceptable indoor air quality (ASHRAE) mechanical exhaust system supports the system. The horizontal air-ground heat exchanger system is installed on the eastern side of the building. The system installation area covers approximately 1.200 m² of land and installed at depth of 2 m, with 72 m long horizontal pipes and 10m width. The heat exchanger is so far the largest installed system in Turkey.Lighting system: The lighting system is totally automated which enables almost 35% energy saving for lighting system. Different sizes of LED armatures and T5 armatures have been designed according to the application area. The most common armature type is Square LED Armature with 40W power. The energy density of the lighting system for each floor changes between 3,3 – 5,8 W/m2 . The installed capacity is 79 kW and yearly lighting power is 152.208 kWh. The consumption density of the lighting system is 9,4 kWh/m2 without automation and 6,1 kWh/m2 with DALI automation. The overall lighting system consumption can be covered by the 126kWp PV system on the rooftop of the building which means all lighting system is substantiated by sun. Additionally, utmost importance has been given to maximum usage of daylight.Renewable Energy Sources: PV Installation. The entire roof of ScOLa Building is covered by photovoltaic cells corresponding to 126 kWp. Poly c-Si Yingli Solar YL250P-26 PV modules with 250Wp capacity have been used within the project.  There are 504 pieces of PV module with 15,4% efficiency under standard test conditions (1000W/m2 horizontal radiation, 25oC module surface temperature).  Produced DC electricity is converted by 6 pieces of 20kWh string inverters of Advanced Energy formerly RefuSOL.  Combining all these inverters, there are 24 strings with a serial connection of 21 modules for each.  Each inverter has integrated DC circuit breaker, DC fuses for each string and surge arrestors for high voltage protection.  All six inverters have been combined into a distribution panel and connected to the grid through automated relay on floor electricity panel.  Almost 160.000 kWh energy production, total lighting consumption of the Scola and 68.8 tonnes/a carbon saving.Monitoring and Operating system: Sensors, meters and transmitters are installed to measure different end-uses (lighting, heating, ventilation, PVs, etc.). Advanced building automation system will allows full control of HVAC and lighting systems. LCD screen for displaying instant data of the building performance. Building Energy Dashboards are displayed, enabling, engaging and energizing building occupants to save energy. This dashboard makes real time energy flow visible, accessible and engaging so that building occupants get the data visualization tools to manage and reduce their energy consumption. It provides real-time feedback to teach, inspire behavioral change and save energy resources in ScOLa and other buildings.CEEE Application Room. This 20-people classroom is located in the third floor, Level + 133 and is dedicated for present and future simulations and analysis during the monitoring phase of the building. Occupancy patterns of the classroom are recorded and other sensors record temperature, humidity, CO2 ppm level and air velocity differences depending on occupancy.Other energy saving measuresi) Rain water will be collected from the main quad of the campus, filtred, treated and distributed to building in order to use of wc flushing and irrigation purposes.ii) The building will be equipped with advanced automation systems, which are sensitive to occupant density and control. All motors and pumps shall have VFDs and EFF1 class motors.



MADRID, 24th January 2018

COST – EFFECTIVE SOLUTIONS FOR VERY LOW ENERGY BUILDINGS

ISTANBUL (TURKEY) 17,756 m2

FREE 
COOLING

combined with
COOLING 
TOWERS

Moderador
Notas de la presentación
The ScOLa (School of Languages) Building is a part of a master plan of the Özyeğin University, which is situated in Nisantepe in Istanbul (north-west Turkey). The building is located at the center of the campus, just besides the Student Center. More than 1.450 students, 125 tutors and 10 managers are using ScOLa since September 2014. As the user capacity of the building is very high, there are three entrances to the building. The building consists of 66 classrooms for 20 people, 4 lecture rooms for 56 people, 2 lecture rooms for 90 people, 3 seminar rooms, 25 study rooms, 54 offices, cafeterias, toilets, hallways and various service rooms. All classes are to be used between 08:00 to 17:00 five days a week, accept summer months and all instructor offices are to be used between 08:00 to 18:00 according to schedule of instructors. Since 2015, the basement hosts the students clubs which extends the use of this building to nights and weekends.The whole campus is designed and constructed aiming to become an example of sustainability and energy efficiency. The University aims to provide hands-on education to its students by providing them facilities that teach by example; energy efficiency is monitored and studied by students very closely; thus, they learn about real performance of an energy efficient building in first person.All campus buildings are candidates for internationally known LEED (Leadership in Energy & Environmental Design) certification, but this new faculty building aims to go a step further in energy efficient issues. In fact, it behaves 50% more efficiently than the rest of buildings in the campus.The Turkish Demosite takes part in the “Zero Istanbul 2050″ initiative. This initiative is coordinated by Özyegin University and will increase the visibility of the demosite and facilitate the spread of NEED4B results.> Demo site team: OZU, BDESIGN and FIBAÖzyeğin University, namely the Center for Energy, Environment and Economy (CEEE), undertakes the research activities and coordinates the demo site activities. B-DESIGN is the architect company in charge of the design of the ScOLa building. FIBA Group deals with project and construction management in Özyeğin University.In addition, more than 20 stakeholders have participated in the design, construction and operation of this building. From the beginning, the preliminary expectations of the stakeholders are cost affordability, easy maintenance, availability of the selected products in the market and smooth construction facilities.> Building process and schedule:During the design phase in 2012 the building design was developed considering the expectations of the stakeholders. 1 M€ saving was achieved on optimization of solar shading. Also, 35 % energy saving was achieved thanks to lightning simulation and optimization, which is entirely fed with PV installation.The construction works took place mainly along 2013 and the building final commissioning took place in May 2014. The building real time monitoring started in summer 2014 when students started a new academic year.> Main technologies and solutionsInsulation: Average U value is 1,6 W/ m2 K for the total envelope area. Walls are 0,302 W/ m2 K, roof is 0,248 W/ m2 K and ground floor is 0,568 W/ m2Windows: Double glazed, low-e type glazing with U-value of 1,3 W/ m2 This decreases the need of mechanical cooling significantly.Façades: Various solar shading devices have been installed, designed according to the façade they are mounted at. The sun breakers’ design has been done running many simulations. There has been an agreement among all stakeholders since the same style of the sun breakers used throughout the campus was wanted at the beginning. Mock-ups have been installed at the differentfacades of the building, and approved by a team of stakeholders prior to implementation of all façade elementsHeating: Low temperature heating water (LTHW) is generated by Natural gas fired boilers which are installed in Campus Central Plant. High efficiency type of boilers with oxygen trimming and carbonmonoxide control system. Heating system is supported by the solar water heaters on the roof.Cooling: Chilled water is produced by high COP (6,17) and NPLV (Non-Standard Part Load Value 7,25) Centrifugal Chillers in Campus Central Plant. Free-cooling HEX is combined with Cooling Tower and automatic controls in order to generate free cooling energy whenever the outside temperature below 15 C.Ventilation system: Earth tubes are being used for partial cooling /heating of the facility ventilation air. Supply air is provided by natural ventilation in ScOLa Building. In order to provide acceptable indoor air quality (ASHRAE) mechanical exhaust system supports the system. The horizontal air-ground heat exchanger system is installed on the eastern side of the building. The system installation area covers approximately 1.200 m² of land and installed at depth of 2 m, with 72 m long horizontal pipes and 10m width. The heat exchanger is so far the largest installed system in Turkey.Lighting system: The lighting system is totally automated which enables almost 35% energy saving for lighting system. Different sizes of LED armatures and T5 armatures have been designed according to the application area. The most common armature type is Square LED Armature with 40W power. The energy density of the lighting system for each floor changes between 3,3 – 5,8 W/m2 . The installed capacity is 79 kW and yearly lighting power is 152.208 kWh. The consumption density of the lighting system is 9,4 kWh/m2 without automation and 6,1 kWh/m2 with DALI automation. The overall lighting system consumption can be covered by the 126kWp PV system on the rooftop of the building which means all lighting system is substantiated by sun. Additionally, utmost importance has been given to maximum usage of daylight.Renewable Energy Sources: PV Installation. The entire roof of ScOLa Building is covered by photovoltaic cells corresponding to 126 kWp. Poly c-Si Yingli Solar YL250P-26 PV modules with 250Wp capacity have been used within the project.  There are 504 pieces of PV module with 15,4% efficiency under standard test conditions (1000W/m2 horizontal radiation, 25oC module surface temperature).  Produced DC electricity is converted by 6 pieces of 20kWh string inverters of Advanced Energy formerly RefuSOL.  Combining all these inverters, there are 24 strings with a serial connection of 21 modules for each.  Each inverter has integrated DC circuit breaker, DC fuses for each string and surge arrestors for high voltage protection.  All six inverters have been combined into a distribution panel and connected to the grid through automated relay on floor electricity panel.  Almost 160.000 kWh energy production, total lighting consumption of the Scola and 68.8 tonnes/a carbon saving.Monitoring and Operating system: Sensors, meters and transmitters are installed to measure different end-uses (lighting, heating, ventilation, PVs, etc.). Advanced building automation system will allows full control of HVAC and lighting systems. LCD screen for displaying instant data of the building performance. Building Energy Dashboards are displayed, enabling, engaging and energizing building occupants to save energy. This dashboard makes real time energy flow visible, accessible and engaging so that building occupants get the data visualization tools to manage and reduce their energy consumption. It provides real-time feedback to teach, inspire behavioral change and save energy resources in ScOLa and other buildings.CEEE Application Room. This 20-people classroom is located in the third floor, Level + 133 and is dedicated for present and future simulations and analysis during the monitoring phase of the building. Occupancy patterns of the classroom are recorded and other sensors record temperature, humidity, CO2 ppm level and air velocity differences depending on occupancy.Other energy saving measuresi) Rain water will be collected from the main quad of the campus, filtred, treated and distributed to building in order to use of wc flushing and irrigation purposes.ii) The building will be equipped with advanced automation systems, which are sensitive to occupant density and control. All motors and pumps shall have VFDs and EFF1 class motors.
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Notas de la presentación
The ScOLa (School of Languages) Building is a part of a master plan of the Özyeğin University, which is situated in Nisantepe in Istanbul (north-west Turkey). The building is located at the center of the campus, just besides the Student Center. More than 1.450 students, 125 tutors and 10 managers are using ScOLa since September 2014. As the user capacity of the building is very high, there are three entrances to the building. The building consists of 66 classrooms for 20 people, 4 lecture rooms for 56 people, 2 lecture rooms for 90 people, 3 seminar rooms, 25 study rooms, 54 offices, cafeterias, toilets, hallways and various service rooms. All classes are to be used between 08:00 to 17:00 five days a week, accept summer months and all instructor offices are to be used between 08:00 to 18:00 according to schedule of instructors. Since 2015, the basement hosts the students clubs which extends the use of this building to nights and weekends.The whole campus is designed and constructed aiming to become an example of sustainability and energy efficiency. The University aims to provide hands-on education to its students by providing them facilities that teach by example; energy efficiency is monitored and studied by students very closely; thus, they learn about real performance of an energy efficient building in first person.All campus buildings are candidates for internationally known LEED (Leadership in Energy & Environmental Design) certification, but this new faculty building aims to go a step further in energy efficient issues. In fact, it behaves 50% more efficiently than the rest of buildings in the campus.The Turkish Demosite takes part in the “Zero Istanbul 2050″ initiative. This initiative is coordinated by Özyegin University and will increase the visibility of the demosite and facilitate the spread of NEED4B results.> Demo site team: OZU, BDESIGN and FIBAÖzyeğin University, namely the Center for Energy, Environment and Economy (CEEE), undertakes the research activities and coordinates the demo site activities. B-DESIGN is the architect company in charge of the design of the ScOLa building. FIBA Group deals with project and construction management in Özyeğin University.In addition, more than 20 stakeholders have participated in the design, construction and operation of this building. From the beginning, the preliminary expectations of the stakeholders are cost affordability, easy maintenance, availability of the selected products in the market and smooth construction facilities.> Building process and schedule:During the design phase in 2012 the building design was developed considering the expectations of the stakeholders. 1 M€ saving was achieved on optimization of solar shading. Also, 35 % energy saving was achieved thanks to lightning simulation and optimization, which is entirely fed with PV installation.The construction works took place mainly along 2013 and the building final commissioning took place in May 2014. The building real time monitoring started in summer 2014 when students started a new academic year.> Main technologies and solutionsInsulation: Average U value is 1,6 W/ m2 K for the total envelope area. Walls are 0,302 W/ m2 K, roof is 0,248 W/ m2 K and ground floor is 0,568 W/ m2Windows: Double glazed, low-e type glazing with U-value of 1,3 W/ m2 This decreases the need of mechanical cooling significantly.Façades: Various solar shading devices have been installed, designed according to the façade they are mounted at. The sun breakers’ design has been done running many simulations. There has been an agreement among all stakeholders since the same style of the sun breakers used throughout the campus was wanted at the beginning. Mock-ups have been installed at the differentfacades of the building, and approved by a team of stakeholders prior to implementation of all façade elementsHeating: Low temperature heating water (LTHW) is generated by Natural gas fired boilers which are installed in Campus Central Plant. High efficiency type of boilers with oxygen trimming and carbonmonoxide control system. Heating system is supported by the solar water heaters on the roof.Cooling: Chilled water is produced by high COP (6,17) and NPLV (Non-Standard Part Load Value 7,25) Centrifugal Chillers in Campus Central Plant. Free-cooling HEX is combined with Cooling Tower and automatic controls in order to generate free cooling energy whenever the outside temperature below 15 C.Ventilation system: Earth tubes are being used for partial cooling /heating of the facility ventilation air. Supply air is provided by natural ventilation in ScOLa Building. In order to provide acceptable indoor air quality (ASHRAE) mechanical exhaust system supports the system. The horizontal air-ground heat exchanger system is installed on the eastern side of the building. The system installation area covers approximately 1.200 m² of land and installed at depth of 2 m, with 72 m long horizontal pipes and 10m width. The heat exchanger is so far the largest installed system in Turkey.Lighting system: The lighting system is totally automated which enables almost 35% energy saving for lighting system. Different sizes of LED armatures and T5 armatures have been designed according to the application area. The most common armature type is Square LED Armature with 40W power. The energy density of the lighting system for each floor changes between 3,3 – 5,8 W/m2 . The installed capacity is 79 kW and yearly lighting power is 152.208 kWh. The consumption density of the lighting system is 9,4 kWh/m2 without automation and 6,1 kWh/m2 with DALI automation. The overall lighting system consumption can be covered by the 126kWp PV system on the rooftop of the building which means all lighting system is substantiated by sun. Additionally, utmost importance has been given to maximum usage of daylight.Renewable Energy Sources: PV Installation. The entire roof of ScOLa Building is covered by photovoltaic cells corresponding to 126 kWp. Poly c-Si Yingli Solar YL250P-26 PV modules with 250Wp capacity have been used within the project.  There are 504 pieces of PV module with 15,4% efficiency under standard test conditions (1000W/m2 horizontal radiation, 25oC module surface temperature).  Produced DC electricity is converted by 6 pieces of 20kWh string inverters of Advanced Energy formerly RefuSOL.  Combining all these inverters, there are 24 strings with a serial connection of 21 modules for each.  Each inverter has integrated DC circuit breaker, DC fuses for each string and surge arrestors for high voltage protection.  All six inverters have been combined into a distribution panel and connected to the grid through automated relay on floor electricity panel.  Almost 160.000 kWh energy production, total lighting consumption of the Scola and 68.8 tonnes/a carbon saving.Monitoring and Operating system: Sensors, meters and transmitters are installed to measure different end-uses (lighting, heating, ventilation, PVs, etc.). Advanced building automation system will allows full control of HVAC and lighting systems. LCD screen for displaying instant data of the building performance. Building Energy Dashboards are displayed, enabling, engaging and energizing building occupants to save energy. This dashboard makes real time energy flow visible, accessible and engaging so that building occupants get the data visualization tools to manage and reduce their energy consumption. It provides real-time feedback to teach, inspire behavioral change and save energy resources in ScOLa and other buildings.CEEE Application Room. This 20-people classroom is located in the third floor, Level + 133 and is dedicated for present and future simulations and analysis during the monitoring phase of the building. Occupancy patterns of the classroom are recorded and other sensors record temperature, humidity, CO2 ppm level and air velocity differences depending on occupancy.Other energy saving measuresi) Rain water will be collected from the main quad of the campus, filtred, treated and distributed to building in order to use of wc flushing and irrigation purposes.ii) The building will be equipped with advanced automation systems, which are sensitive to occupant density and control. All motors and pumps shall have VFDs and EFF1 class motors.
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Notas de la presentación
The ScOLa (School of Languages) Building is a part of a master plan of the Özyeğin University, which is situated in Nisantepe in Istanbul (north-west Turkey). The building is located at the center of the campus, just besides the Student Center. More than 1.450 students, 125 tutors and 10 managers are using ScOLa since September 2014. As the user capacity of the building is very high, there are three entrances to the building. The building consists of 66 classrooms for 20 people, 4 lecture rooms for 56 people, 2 lecture rooms for 90 people, 3 seminar rooms, 25 study rooms, 54 offices, cafeterias, toilets, hallways and various service rooms. All classes are to be used between 08:00 to 17:00 five days a week, accept summer months and all instructor offices are to be used between 08:00 to 18:00 according to schedule of instructors. Since 2015, the basement hosts the students clubs which extends the use of this building to nights and weekends.The whole campus is designed and constructed aiming to become an example of sustainability and energy efficiency. The University aims to provide hands-on education to its students by providing them facilities that teach by example; energy efficiency is monitored and studied by students very closely; thus, they learn about real performance of an energy efficient building in first person.All campus buildings are candidates for internationally known LEED (Leadership in Energy & Environmental Design) certification, but this new faculty building aims to go a step further in energy efficient issues. In fact, it behaves 50% more efficiently than the rest of buildings in the campus.The Turkish Demosite takes part in the “Zero Istanbul 2050″ initiative. This initiative is coordinated by Özyegin University and will increase the visibility of the demosite and facilitate the spread of NEED4B results.> Demo site team: OZU, BDESIGN and FIBAÖzyeğin University, namely the Center for Energy, Environment and Economy (CEEE), undertakes the research activities and coordinates the demo site activities. B-DESIGN is the architect company in charge of the design of the ScOLa building. FIBA Group deals with project and construction management in Özyeğin University.In addition, more than 20 stakeholders have participated in the design, construction and operation of this building. From the beginning, the preliminary expectations of the stakeholders are cost affordability, easy maintenance, availability of the selected products in the market and smooth construction facilities.> Building process and schedule:During the design phase in 2012 the building design was developed considering the expectations of the stakeholders. 1 M€ saving was achieved on optimization of solar shading. Also, 35 % energy saving was achieved thanks to lightning simulation and optimization, which is entirely fed with PV installation.The construction works took place mainly along 2013 and the building final commissioning took place in May 2014. The building real time monitoring started in summer 2014 when students started a new academic year.> Main technologies and solutionsInsulation: Average U value is 1,6 W/ m2 K for the total envelope area. Walls are 0,302 W/ m2 K, roof is 0,248 W/ m2 K and ground floor is 0,568 W/ m2Windows: Double glazed, low-e type glazing with U-value of 1,3 W/ m2 This decreases the need of mechanical cooling significantly.Façades: Various solar shading devices have been installed, designed according to the façade they are mounted at. The sun breakers’ design has been done running many simulations. There has been an agreement among all stakeholders since the same style of the sun breakers used throughout the campus was wanted at the beginning. Mock-ups have been installed at the differentfacades of the building, and approved by a team of stakeholders prior to implementation of all façade elementsHeating: Low temperature heating water (LTHW) is generated by Natural gas fired boilers which are installed in Campus Central Plant. High efficiency type of boilers with oxygen trimming and carbonmonoxide control system. Heating system is supported by the solar water heaters on the roof.Cooling: Chilled water is produced by high COP (6,17) and NPLV (Non-Standard Part Load Value 7,25) Centrifugal Chillers in Campus Central Plant. Free-cooling HEX is combined with Cooling Tower and automatic controls in order to generate free cooling energy whenever the outside temperature below 15 C.Ventilation system: Earth tubes are being used for partial cooling /heating of the facility ventilation air. Supply air is provided by natural ventilation in ScOLa Building. In order to provide acceptable indoor air quality (ASHRAE) mechanical exhaust system supports the system. The horizontal air-ground heat exchanger system is installed on the eastern side of the building. The system installation area covers approximately 1.200 m² of land and installed at depth of 2 m, with 72 m long horizontal pipes and 10m width. The heat exchanger is so far the largest installed system in Turkey.Lighting system: The lighting system is totally automated which enables almost 35% energy saving for lighting system. Different sizes of LED armatures and T5 armatures have been designed according to the application area. The most common armature type is Square LED Armature with 40W power. The energy density of the lighting system for each floor changes between 3,3 – 5,8 W/m2 . The installed capacity is 79 kW and yearly lighting power is 152.208 kWh. The consumption density of the lighting system is 9,4 kWh/m2 without automation and 6,1 kWh/m2 with DALI automation. The overall lighting system consumption can be covered by the 126kWp PV system on the rooftop of the building which means all lighting system is substantiated by sun. Additionally, utmost importance has been given to maximum usage of daylight.Renewable Energy Sources: PV Installation. The entire roof of ScOLa Building is covered by photovoltaic cells corresponding to 126 kWp. Poly c-Si Yingli Solar YL250P-26 PV modules with 250Wp capacity have been used within the project.  There are 504 pieces of PV module with 15,4% efficiency under standard test conditions (1000W/m2 horizontal radiation, 25oC module surface temperature).  Produced DC electricity is converted by 6 pieces of 20kWh string inverters of Advanced Energy formerly RefuSOL.  Combining all these inverters, there are 24 strings with a serial connection of 21 modules for each.  Each inverter has integrated DC circuit breaker, DC fuses for each string and surge arrestors for high voltage protection.  All six inverters have been combined into a distribution panel and connected to the grid through automated relay on floor electricity panel.  Almost 160.000 kWh energy production, total lighting consumption of the Scola and 68.8 tonnes/a carbon saving.Monitoring and Operating system: Sensors, meters and transmitters are installed to measure different end-uses (lighting, heating, ventilation, PVs, etc.). Advanced building automation system will allows full control of HVAC and lighting systems. LCD screen for displaying instant data of the building performance. Building Energy Dashboards are displayed, enabling, engaging and energizing building occupants to save energy. This dashboard makes real time energy flow visible, accessible and engaging so that building occupants get the data visualization tools to manage and reduce their energy consumption. It provides real-time feedback to teach, inspire behavioral change and save energy resources in ScOLa and other buildings.CEEE Application Room. This 20-people classroom is located in the third floor, Level + 133 and is dedicated for present and future simulations and analysis during the monitoring phase of the building. Occupancy patterns of the classroom are recorded and other sensors record temperature, humidity, CO2 ppm level and air velocity differences depending on occupancy.Other energy saving measuresi) Rain water will be collected from the main quad of the campus, filtred, treated and distributed to building in order to use of wc flushing and irrigation purposes.ii) The building will be equipped with advanced automation systems, which are sensitive to occupant density and control. All motors and pumps shall have VFDs and EFF1 class motors.
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Notas de la presentación
The ScOLa (School of Languages) Building is a part of a master plan of the Özyeğin University, which is situated in Nisantepe in Istanbul (north-west Turkey). The building is located at the center of the campus, just besides the Student Center. More than 1.450 students, 125 tutors and 10 managers are using ScOLa since September 2014. As the user capacity of the building is very high, there are three entrances to the building. The building consists of 66 classrooms for 20 people, 4 lecture rooms for 56 people, 2 lecture rooms for 90 people, 3 seminar rooms, 25 study rooms, 54 offices, cafeterias, toilets, hallways and various service rooms. All classes are to be used between 08:00 to 17:00 five days a week, accept summer months and all instructor offices are to be used between 08:00 to 18:00 according to schedule of instructors. Since 2015, the basement hosts the students clubs which extends the use of this building to nights and weekends.The whole campus is designed and constructed aiming to become an example of sustainability and energy efficiency. The University aims to provide hands-on education to its students by providing them facilities that teach by example; energy efficiency is monitored and studied by students very closely; thus, they learn about real performance of an energy efficient building in first person.All campus buildings are candidates for internationally known LEED (Leadership in Energy & Environmental Design) certification, but this new faculty building aims to go a step further in energy efficient issues. In fact, it behaves 50% more efficiently than the rest of buildings in the campus.The Turkish Demosite takes part in the “Zero Istanbul 2050″ initiative. This initiative is coordinated by Özyegin University and will increase the visibility of the demosite and facilitate the spread of NEED4B results.> Demo site team: OZU, BDESIGN and FIBAÖzyeğin University, namely the Center for Energy, Environment and Economy (CEEE), undertakes the research activities and coordinates the demo site activities. B-DESIGN is the architect company in charge of the design of the ScOLa building. FIBA Group deals with project and construction management in Özyeğin University.In addition, more than 20 stakeholders have participated in the design, construction and operation of this building. From the beginning, the preliminary expectations of the stakeholders are cost affordability, easy maintenance, availability of the selected products in the market and smooth construction facilities.> Building process and schedule:During the design phase in 2012 the building design was developed considering the expectations of the stakeholders. 1 M€ saving was achieved on optimization of solar shading. Also, 35 % energy saving was achieved thanks to lightning simulation and optimization, which is entirely fed with PV installation.The construction works took place mainly along 2013 and the building final commissioning took place in May 2014. The building real time monitoring started in summer 2014 when students started a new academic year.> Main technologies and solutionsInsulation: Average U value is 1,6 W/ m2 K for the total envelope area. Walls are 0,302 W/ m2 K, roof is 0,248 W/ m2 K and ground floor is 0,568 W/ m2Windows: Double glazed, low-e type glazing with U-value of 1,3 W/ m2 This decreases the need of mechanical cooling significantly.Façades: Various solar shading devices have been installed, designed according to the façade they are mounted at. The sun breakers’ design has been done running many simulations. There has been an agreement among all stakeholders since the same style of the sun breakers used throughout the campus was wanted at the beginning. Mock-ups have been installed at the differentfacades of the building, and approved by a team of stakeholders prior to implementation of all façade elementsHeating: Low temperature heating water (LTHW) is generated by Natural gas fired boilers which are installed in Campus Central Plant. High efficiency type of boilers with oxygen trimming and carbonmonoxide control system. Heating system is supported by the solar water heaters on the roof.Cooling: Chilled water is produced by high COP (6,17) and NPLV (Non-Standard Part Load Value 7,25) Centrifugal Chillers in Campus Central Plant. Free-cooling HEX is combined with Cooling Tower and automatic controls in order to generate free cooling energy whenever the outside temperature below 15 C.Ventilation system: Earth tubes are being used for partial cooling /heating of the facility ventilation air. Supply air is provided by natural ventilation in ScOLa Building. In order to provide acceptable indoor air quality (ASHRAE) mechanical exhaust system supports the system. The horizontal air-ground heat exchanger system is installed on the eastern side of the building. The system installation area covers approximately 1.200 m² of land and installed at depth of 2 m, with 72 m long horizontal pipes and 10m width. The heat exchanger is so far the largest installed system in Turkey.Lighting system: The lighting system is totally automated which enables almost 35% energy saving for lighting system. Different sizes of LED armatures and T5 armatures have been designed according to the application area. The most common armature type is Square LED Armature with 40W power. The energy density of the lighting system for each floor changes between 3,3 – 5,8 W/m2 . The installed capacity is 79 kW and yearly lighting power is 152.208 kWh. The consumption density of the lighting system is 9,4 kWh/m2 without automation and 6,1 kWh/m2 with DALI automation. The overall lighting system consumption can be covered by the 126kWp PV system on the rooftop of the building which means all lighting system is substantiated by sun. Additionally, utmost importance has been given to maximum usage of daylight.Renewable Energy Sources: PV Installation. The entire roof of ScOLa Building is covered by photovoltaic cells corresponding to 126 kWp. Poly c-Si Yingli Solar YL250P-26 PV modules with 250Wp capacity have been used within the project.  There are 504 pieces of PV module with 15,4% efficiency under standard test conditions (1000W/m2 horizontal radiation, 25oC module surface temperature).  Produced DC electricity is converted by 6 pieces of 20kWh string inverters of Advanced Energy formerly RefuSOL.  Combining all these inverters, there are 24 strings with a serial connection of 21 modules for each.  Each inverter has integrated DC circuit breaker, DC fuses for each string and surge arrestors for high voltage protection.  All six inverters have been combined into a distribution panel and connected to the grid through automated relay on floor electricity panel.  Almost 160.000 kWh energy production, total lighting consumption of the Scola and 68.8 tonnes/a carbon saving.Monitoring and Operating system: Sensors, meters and transmitters are installed to measure different end-uses (lighting, heating, ventilation, PVs, etc.). Advanced building automation system will allows full control of HVAC and lighting systems. LCD screen for displaying instant data of the building performance. Building Energy Dashboards are displayed, enabling, engaging and energizing building occupants to save energy. This dashboard makes real time energy flow visible, accessible and engaging so that building occupants get the data visualization tools to manage and reduce their energy consumption. It provides real-time feedback to teach, inspire behavioral change and save energy resources in ScOLa and other buildings.CEEE Application Room. This 20-people classroom is located in the third floor, Level + 133 and is dedicated for present and future simulations and analysis during the monitoring phase of the building. Occupancy patterns of the classroom are recorded and other sensors record temperature, humidity, CO2 ppm level and air velocity differences depending on occupancy.Other energy saving measuresi) Rain water will be collected from the main quad of the campus, filtred, treated and distributed to building in order to use of wc flushing and irrigation purposes.ii) The building will be equipped with advanced automation systems, which are sensitive to occupant density and control. All motors and pumps shall have VFDs and EFF1 class motors.
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The ScOLa (School of Languages) Building is a part of a master plan of the Özyeğin University, which is situated in Nisantepe in Istanbul (north-west Turkey). The building is located at the center of the campus, just besides the Student Center. More than 1.450 students, 125 tutors and 10 managers are using ScOLa since September 2014. As the user capacity of the building is very high, there are three entrances to the building. The building consists of 66 classrooms for 20 people, 4 lecture rooms for 56 people, 2 lecture rooms for 90 people, 3 seminar rooms, 25 study rooms, 54 offices, cafeterias, toilets, hallways and various service rooms. All classes are to be used between 08:00 to 17:00 five days a week, accept summer months and all instructor offices are to be used between 08:00 to 18:00 according to schedule of instructors. Since 2015, the basement hosts the students clubs which extends the use of this building to nights and weekends.The whole campus is designed and constructed aiming to become an example of sustainability and energy efficiency. The University aims to provide hands-on education to its students by providing them facilities that teach by example; energy efficiency is monitored and studied by students very closely; thus, they learn about real performance of an energy efficient building in first person.All campus buildings are candidates for internationally known LEED (Leadership in Energy & Environmental Design) certification, but this new faculty building aims to go a step further in energy efficient issues. In fact, it behaves 50% more efficiently than the rest of buildings in the campus.The Turkish Demosite takes part in the “Zero Istanbul 2050″ initiative. This initiative is coordinated by Özyegin University and will increase the visibility of the demosite and facilitate the spread of NEED4B results.> Demo site team: OZU, BDESIGN and FIBAÖzyeğin University, namely the Center for Energy, Environment and Economy (CEEE), undertakes the research activities and coordinates the demo site activities. B-DESIGN is the architect company in charge of the design of the ScOLa building. FIBA Group deals with project and construction management in Özyeğin University.In addition, more than 20 stakeholders have participated in the design, construction and operation of this building. From the beginning, the preliminary expectations of the stakeholders are cost affordability, easy maintenance, availability of the selected products in the market and smooth construction facilities.> Building process and schedule:During the design phase in 2012 the building design was developed considering the expectations of the stakeholders. 1 M€ saving was achieved on optimization of solar shading. Also, 35 % energy saving was achieved thanks to lightning simulation and optimization, which is entirely fed with PV installation.The construction works took place mainly along 2013 and the building final commissioning took place in May 2014. The building real time monitoring started in summer 2014 when students started a new academic year.> Main technologies and solutionsInsulation: Average U value is 1,6 W/ m2 K for the total envelope area. Walls are 0,302 W/ m2 K, roof is 0,248 W/ m2 K and ground floor is 0,568 W/ m2Windows: Double glazed, low-e type glazing with U-value of 1,3 W/ m2 This decreases the need of mechanical cooling significantly.Façades: Various solar shading devices have been installed, designed according to the façade they are mounted at. The sun breakers’ design has been done running many simulations. There has been an agreement among all stakeholders since the same style of the sun breakers used throughout the campus was wanted at the beginning. Mock-ups have been installed at the differentfacades of the building, and approved by a team of stakeholders prior to implementation of all façade elementsHeating: Low temperature heating water (LTHW) is generated by Natural gas fired boilers which are installed in Campus Central Plant. High efficiency type of boilers with oxygen trimming and carbonmonoxide control system. Heating system is supported by the solar water heaters on the roof.Cooling: Chilled water is produced by high COP (6,17) and NPLV (Non-Standard Part Load Value 7,25) Centrifugal Chillers in Campus Central Plant. Free-cooling HEX is combined with Cooling Tower and automatic controls in order to generate free cooling energy whenever the outside temperature below 15 C.Ventilation system: Earth tubes are being used for partial cooling /heating of the facility ventilation air. Supply air is provided by natural ventilation in ScOLa Building. In order to provide acceptable indoor air quality (ASHRAE) mechanical exhaust system supports the system. The horizontal air-ground heat exchanger system is installed on the eastern side of the building. The system installation area covers approximately 1.200 m² of land and installed at depth of 2 m, with 72 m long horizontal pipes and 10m width. The heat exchanger is so far the largest installed system in Turkey.Lighting system: The lighting system is totally automated which enables almost 35% energy saving for lighting system. Different sizes of LED armatures and T5 armatures have been designed according to the application area. The most common armature type is Square LED Armature with 40W power. The energy density of the lighting system for each floor changes between 3,3 – 5,8 W/m2 . The installed capacity is 79 kW and yearly lighting power is 152.208 kWh. The consumption density of the lighting system is 9,4 kWh/m2 without automation and 6,1 kWh/m2 with DALI automation. The overall lighting system consumption can be covered by the 126kWp PV system on the rooftop of the building which means all lighting system is substantiated by sun. Additionally, utmost importance has been given to maximum usage of daylight.Renewable Energy Sources: PV Installation. The entire roof of ScOLa Building is covered by photovoltaic cells corresponding to 126 kWp. Poly c-Si Yingli Solar YL250P-26 PV modules with 250Wp capacity have been used within the project.  There are 504 pieces of PV module with 15,4% efficiency under standard test conditions (1000W/m2 horizontal radiation, 25oC module surface temperature).  Produced DC electricity is converted by 6 pieces of 20kWh string inverters of Advanced Energy formerly RefuSOL.  Combining all these inverters, there are 24 strings with a serial connection of 21 modules for each.  Each inverter has integrated DC circuit breaker, DC fuses for each string and surge arrestors for high voltage protection.  All six inverters have been combined into a distribution panel and connected to the grid through automated relay on floor electricity panel.  Almost 160.000 kWh energy production, total lighting consumption of the Scola and 68.8 tonnes/a carbon saving.Monitoring and Operating system: Sensors, meters and transmitters are installed to measure different end-uses (lighting, heating, ventilation, PVs, etc.). Advanced building automation system will allows full control of HVAC and lighting systems. LCD screen for displaying instant data of the building performance. Building Energy Dashboards are displayed, enabling, engaging and energizing building occupants to save energy. This dashboard makes real time energy flow visible, accessible and engaging so that building occupants get the data visualization tools to manage and reduce their energy consumption. It provides real-time feedback to teach, inspire behavioral change and save energy resources in ScOLa and other buildings.CEEE Application Room. This 20-people classroom is located in the third floor, Level + 133 and is dedicated for present and future simulations and analysis during the monitoring phase of the building. Occupancy patterns of the classroom are recorded and other sensors record temperature, humidity, CO2 ppm level and air velocity differences depending on occupancy.Other energy saving measuresi) Rain water will be collected from the main quad of the campus, filtred, treated and distributed to building in order to use of wc flushing and irrigation purposes.ii) The building will be equipped with advanced automation systems, which are sensitive to occupant density and control. All motors and pumps shall have VFDs and EFF1 class motors.
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CHALLENGES
 Enlarge the number of monitored building.
 Identify cost effective energy efficiency and sustainable solutions for Very Low Emissions buildings during the 

whole Life Cycle
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CHALLENGES
 Enlarge the number of monitored building.
 Identify cost effective energy efficiency and sustainable solutions for Very Low Emissions buildings during the 

whole Life Cycle

BARRIERS
 (Technological) Easy installation of monitoring systems; Low technological potential for further improvements, 

most of them regards building renovations.
 (Socials) Lack of users knowledge regarding sustainability and energy efficiency. Occupants do not accept to be 

monitored.
 (Economic) Cost effectiveness of monitoring systems and sustainable materials; lack of incentives for using 

sustainable materials.
 (Legislatives) Lack of legislative restrictions in Use phase. New sustainable materials are not always 

recognised from national building codes. 
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CHALLENGES
 Enlarge the number of monitored building.
 Identify cost effective energy efficiency and sustainable solutions for Very Low Emissions buildings during the 

whole Life Cycle

BARRIERS
 (Technological) Easy installation of monitoring systems; Low technological potential for further improvements, 

most of them regards building renovations.
 (Socials) Lack of users knowledge regarding sustainability and energy efficiency. Occupants do not accept to be 

monitored.
 (Economic) Cost effectiveness of monitoring systems and sustainable materials; lack of incentives for using 

sustainable materials.
 (Legislatives) Lack of legislative restrictions in Use phase. New sustainable materials are not always 

recognised from national building codes. 

OPPORTUNITIES
 Adopt already monitored buildings for future studies and projects about renovation. 
 Promote competitions and challenges among building users to reduce bills cost and consequently CO2

emissions or introduce penalties for very high energy consumptions.
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