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DESIGN STAGEAHEAD OF RETROFIT CONSTRUCTION STAGE

SPANISH PILOT PROJECT. The development consists of a 4 storey building, located in 
Barcelona (Sant Joan de Malta street)

The main characteristics of the target building were: 
• existing building with a need for an integral renovation
• high replication potential of the developed renovation model 
• developer organisation with the aim to go beyond the actual energy regulations

The renovation of the selected building included the following aspects:
• structural: floors, roof, internal divisions
• thermal envelope: insulation, windows
• services: all the building services, including specific improvements (e.g. forced ventilation).
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Establishing pre-renovation conditions  
The old building was in very bad general condition, without permanent tenants. Hence, the 
analysis of the pre-renovation conditions has been focused on structural aspects, while 
other pre-renovation procedures, like residents' questionnaires or Thorough Primary 
Inspection (TPI), were not applicable.
First Energy Analysis (FEA ) defined the existing energy conditions. 
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Formulation of requirements and targets prior to renovation (1) 
• POMA and TTA defined the values for the main thermal and indoor environment quality 
parameters. Most of them are current requirements set in recent building regulations (CTE 
and RITE). 

Further -more strict- requirements were also introduced as part of the pilot project added 
value, like:

•better global U-value
•better performance of thermal generation
•better performance of the ventilation system
•Achieve B energy qualification.
•Use of collected rain water.
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Formulation of requirements and targets prior to renovation (2) 
The project revision carried out by TTA made several proposals in order to 
improve the energy efficiency and the indoor environment quality. 
• consider the external thermal insulation on the main façade to keep the wall 
mass to storage energy.
• insulate the internal walls surrounding not heated spaces, and the basement 
floor
• consider a vented roof
• correct thermal bridges and the capillary moisture from the ground. 
• introduce a collective heating system (instead of individual boilers in each flat) 
and collective hot water generation
• introduce high efficiency boiler (condensation)
• introduce hot water and heating metering (each apartment)
• centralise ventilation (roof air entrance and evacuation) with individual energy 
recovery from renovated air flow
•introduce free cooling
And POMA added some global architectural and sustainable targets:
•No over loading vertical structure.
•Not subjecting existent structure (walls) to new efforts.
•Compatible construction solutions with existent.
•Election of the wood as a material that has low emissions of CO2.
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HIGHLIGHTS OF THE RETROFITTING STRATEGY

Good insulation 

Air renovation with 
energy recovery

Improve tightness

Efficient heating and 
cooling system

Improvement of Indoor 
Environment



Reinforced existing beams. Construction of new ceilings
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External thermal insulation on the main façade. Insulate internal walls, inside façade and roof. 
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ENVELOPE
U before retrofit 
(W/m2ºC)

U after retrofit 
(W/m2ºC)

external north 1,70 0,50
external south 1,70 0,50
dividing wall east 1,70 1,70
dividing wall west 1,70 1,70
roof 2,00 0,30
basement floor 2,70 0,30
wall touching stairs 2,00 0,80
windows 4,20 2,60
internal walls 2,00 2,00
internal floors 2,70 2,00



Centralise ventilation (roof air entrance and evacuation) with individual energy recovery from renovated 
air flow. CO2 probe incorporated in every unit. Introduce free cooling. Natural ventilation: Crossed 
ventilation controlled by the users. 

Air energy recovery unit: 
HRE-

 

350 ECH    High 
efficiency >90%

- Free cooling bypass

- 1 unit per apartment

-

 

air intake and evacuation 
on the roof 
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-Blue: supply air ducts.

-Black: by plenum. 
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Improve tightness:
New windows specified in the construction project were 
50%  more tight than the required by local rules.



•high efficiency boiler 
(condensation)
Performance up to 110%

•hot water and heating 
metering (each 
apartment)
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New collective heating system (instead of individual boilers in each 
flat) and collective hot water generation



Simulation by LIDER and Energy Certificate by CALENER
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The reformulated project has been tested with official software in order to verify the accomplishment 
of Spanish Building Energy requirements (CTE) and later to calculate its Energy Certificate
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TESTING DURING CONSTRUCTION:

AWARENESS 
The architect and the consultant in charge of 
energy  retrofitting must transmit to the 
construction company the influence and 
importance of their work on the results of the 
indoor environment and energy efficiency.

It is important to discuss and agree the 
solutions and construction  details with the 
every actor. 

CONTROL 
Request a certificate of technical 
characteristics on materials, equipments … 
comply  with the project requirements. 
Especially those related to energy use and 
indoor environment.

Test  the solutions during construction. 

To collect and to document the results. 
Examples:
•air tightness
• moisture content of different parts of the 
building.
•sound levels of the facilities.
•scheduled air renewals.

The actors of the construction 
stage were:

•DEVELOPER. 
Residencial Sardana S.L.
•ARCHITECT:                 
POMA Arquitectura. 
•ENERGY CONSULTANT: 
TTA Trama Tecnoambiental.
•MAIN CONSTRUCTOR:        
Construccions Vives.
•SYSTEMS  INSTALLER:    La 
Moderna.



Demolishment and preventive works: Construction the new sewer
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Reinforced existing beams and new timber beans.
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Avoid the capillary moisture from the basement. Waterproofing and keep vented roof. 
Façade and internal walls insulation.
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The main 
constructor and all 
the workers were 
awareness of the 

importance to 
achieve an 

excellent quality.  
Daily checks were 
carried out to verify 
the works. Every 

revision  has been 
documented and 

filed.
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Improved airtight. New windows: wood frame, 4 -9- 5 double glazing

Air tightness: 4 Class 
Thermal U value: 2,7 W/m2K

Air tightness tape between the 
wood frame and wall.
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Heat recovery 

Used air flows by plenum to bath, where the energy 
recovery unit exchange thermal energy with input 
fresh air and vent the exhaust air to the roof. 

Checks were carried out during construction stage.
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Natural Gas Central Condensation boiler

•Space heating by radiators.

•Hot water production.

•Individual  heat meter to monitor how much 
energy each user spends.

Controls of temperature in radiators and 
differences between air and walls have been 
done in every apartment.
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Other parameters: sound insulation, rainwater collection, LED and low consumption lighting technology 
and eficient mixer taps, water-based paint.



MANAGEMENT



MANAGEMENT

Every flat can meter the consumption of:
•Heat:  heating and hot water .
•Electric energy.
•Water.

In the building there is one gas meter. The gas bill 
should be divided proportionally to the individual 
consumption.



MANAGEMENT

Vertical property vs horizontal property:
•Housing association vs the community 
ownership
•Rented dwelling vs sold properties. 
•Property Manager is in charge of monitoring 
and distribute the community expenses.  



CONCLUSION

THE IMPLEMENTATION OF SQUARE QA system to the Spanish pilot project  has offered the possibility to the 
developer to:
•Establish  an ambitious energy policy.
• Adopt a tool to plan and organize the targets, the construction stage and the management.
•Improve the monitoring of the construction process and the metered parameters
•More efficient and systematic construction control and commissioning.
•More complicity between the actors: builders - technical – property (developer).
•Generate detailed information about maintenance, management and operation to new owners.
•Offer a high quality dwelling without  increase of prices.
•Be able to sell (because of the improvements compared to others) in a moment that the market is completely frozen.

Dwelling Price Evolution between 1988-2009. 
In Barcelona, €/m2  

Sold Dwelling Evolution between 05/2007- 
12/2009. In Catalonia
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THANKS FOR YOUR ATTENTION
www.iee-square.eu/

http://www.iee-square.eu/
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