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a.- The use of sustainable criteria

The main target of the project is to discuss the different qualities of spaces public and private-
interior and exterior- in a housing complex.

We have various intensities of privacy in each one of the house cells that form the complex and
are divided by median walls. Privacy and medians can outline the whole project.

The houses are created by three patios of different uses: The entrance patio facing the south
and the public street is full of vegetation. The interior patio offers ventilation and climatic quality
to the spaces of the house and all the services, installations and vertical circulations turn around
it. Finally, the north patio is an extension of the living room and gives access to the community
space of the whole complex.

Two different house typologies are developed, varying essentially in size, which are combined
in pairs and through their repetition along the project create a stepped volume that follows the
direction of the site boundary.

All decisions are complying with existing regulations and requirements concerning distance from
site boundaries, division into individual parcels, final size and height limits. This aspect adds an
extra -intriguing- degree of difficulty in the project and at the same time makes it a valid
proposal of quality living.

We have followed three major challenges in a technical level:

- The interpretation of the bioclimatic strategies of traditional architecture contextualized to a
contemporary style and adapted to the current external conditions. That way we achieve very
low energy demand, thanks to the system’s adaptability to the sun and climatic conditions of the
surroundings.

- The research of recyclable and high-efficient materials, to watch proper construction
experience, of minimum environmental impact, the use of recycled and recyclable materials and
to supply the most as possible by renewable energies.

- The development of low cost bioclimatic elements in order to provide an affordable and
economical house. We cannot conceive bio-climatic architecture without a correct cost/benefit
relation.

The project is all formalized with a prefabricated concrete structure. We have a sequence of
precast concrete walls of 16 cm thick, each 5.60m as vertical support elements also serve as
separating different houses. These walls bring about some concrete corbels that supported the
plates that form the alveolar slabs.

Thus, the slabs are unidirectional plates alveolar compression plate 5 cm thickness.

As a peculiarity worth mentioning that due to the geometry of the plot, the wall of separation
dwellings 5 and 6 presents the corbels at different levels to realize the expected drop in
architecture and therefore the compression plates are not continuous at this point.

The union is forged wall-type rigid knot.

For the formalization of a knot type rigid panels are designed with two perimeter and joints

a central way between joints generated approximately 70 * 25cm gaps allowing the passage of
reinforcement of the compression plate and the cement pouring of the joint from the panel. This
guarantees the stability of the structure facing horizontal efforts. At the points where it is not
necessary the area around the concrete panel in the area between joints be replaced by
concrete extruded polyester 40 mm thick, thus freeing the panel and facilitates the transport and
assembly.

Given the evolutionary nature of the construction of prefabricated systems, have made the
analysis of efforts and checks the state limit in both the last and final status in transition
due to transport, handling and assembly structure



b.- Energy efficiency criteria in terms of energy savings as in terms of energy
contribution. Energy performance of the building with reference to (European Energy
Performance of Buildings Directive 2002/91/CE)

The energy efficiency of the concrete prefabricated construction system:

- High Quality increase.

- Adding 5% more of cement per m3 of H-25 concrete being more efficient because there is no
waste of material at construction site: Best quality of concrete.

- Aggregates: 15% more sand and 12 % less of gravel.

- Water saving: 30% lower than in situ concrete

- Savings in steel: 35-40% in the pillars / plates and in 75% the hollow-core slabs

- Transport and optimized care. The support elements are made of wood and are reused.

- No loss of material during the unloading, storage ol'ensamblatge the site.

- The building is dry 60% more efficient than constructively concrete in situ

- A small part of the work equipment: compression and sealing layers.

- Reusable formworks, not lost materials (wood, steel, ...)

- Saving electricity and energy

- The waste of water from prefabricated, 54 1/m3, is all generated in the industry. Optimization
and purification before the drainage pipe. In the fabrication of in situ concrete is very difficult to
quantify both the losses uncontrolled consumption in soil.

- In the case of demolishing the building could dismount without generating non-recyclable
waste.

- The factory produces 1 kg/m3 concrete solid waste that goes to a controlled landfill. The fresh
concrete waste is used to create new pavement around the factory. The in situ concrete creates
a waste of 5-10% (about 180-200 kg/m3). The waste in the best case ends in garbage
containers.

- There is the possibility of leaving some items directly from the manufacture. For example,
hollow core slabs can be left without plastering.

- In terms of life of the building, all elements are fixed mechanically and can be retrieved, boards
or panels wrought facade. All other materials can be recycled at a concrete plant waste.

- To optimize the dimensions of prefabricated concrete elements, cement losses are reduced,
and la can reduce labor in a 15-20% compared to a conventional reinforced concrete building.



Energy performance of the building with reference to (European Energy Performance of
Buildings Directive 2002/91/CE)

(a) thermal characteristics of the building (shell and internal partitions, etc.).

All the exterior walls and interior guaranty the Spanish regulations based on the Codigo
Tecnico de la Edificacién and the Directive 2002/91/CE. Compacity 2,2

(b) heating installation and hot water supply, including their insulation characteristics

The heating system of the houses is individual with a individual boiler mixed with
accumulation

(c) air-conditioning installation

The houses have radiant floor heating and is the system is ready for air conditioning
installation for cold radiating floor.

(d) ventilation

All the rooms and services have natural ventilation to the exterior and the ventilation
system is provided though the profiles of the windows and with tubes in the services.

(e) built-in lighting installation
The lighting is mostly built-in with Led elements that reduce the energy consumption.
(f) position and orientation of buildings, including outdoor climate

The orientation of the houses is north-south which allows a different temperature of
facades and provides air ventilation. The climatic zone is D3 according to Spanish
regulations.

(9) passive solar systems and solar protection

All the windows have automatic blinds that allow to control sun. The patio of each house
is a passive solar system that allows to control humidity and climate of the house
depending on the season.

(h) natural ventilation
All the rooms and services have natural ventilation to the exterior.
(i) indoor climatic conditions, including the designed indoor climate.

The patio of each house is a passive solar system that allows to control humidity and
climate of the house depending on the season.

Energy performance: D

c.- The building costs

The average building cost are 943,68 euros / m2.








