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Titania Building: zero energy consumption
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Primary energy need :

New Construction

'1 .8 kWhpe/m2.year

(Calculation method : Primary energy needs )

ENERGY CONSUMPTION
Economical building Building
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Energy-intensive building

Building Type : Isolated or semi-detached house

Construction Year : 2016

Delivery year : 2017

Address 1 - street : 28043 MADRID, Espana

Climate zone : [Csa] Interior Mediterranean - Mild with dry, hot summer.

Net Floor Area : 280 m2
Construction/refurbishment cost : 1 180 €
Number of Dwelling : 1 Dwelling

Cost/m2 : 4.21 €/m?

Certifications : Proposed by :

O

General information

The Titania Building is the first home with Passivhaus Plus certification in Spain, located in the Arturo Soria street in Madrid. It has a useful surface of 280 m2, on
a rectangular plot of 375 m2. The floor is limited to the building area by urban regulations and facades parallel to its limits. Its roof is gabled. Its azimuth with
respect to the north is of 42 with respect to the bigger facades. The program is simple. Basement floor with facilities and parking; ground floor, more public, has
kitchen, living room and a bedroom; first floor with three bedrooms and finally second floor, under the roof, with two living rooms. All the bedrooms are double and
have en-suite bathrooms. The floors communicate by means of a two-section metallic staircase.

The typological heterogeneity of the environment where it is located, formed by old small houses of the development of Arturo Soria that mix with the buildings of
the 60s and the construction of collective housing of high purchasing power of the end of the 90s, offered the opportunity to carry out a formal exercise, simple but
forceful, which far from becoming camouflaged with the place and tries to single out the building in its environment with minimal formal tools. This is why the
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building is shaped by a parallelepiped prism crowned by a gable roof where the surface finishing of the vertical envelope (facade) is the same as the roof, in
continuity and without alterations, enhancing the formal simplicity and rotundity of the prism that forms it. This simple formal solution is also consistent with the
criteria and constructive systems that form it, based on the precepts of passive architecture, where the insulation of the envelope is placed in continuity with the
objective of eliminating the thermal bridges. It will be the continuity of the Exterior Thermal Isolation System (SATE, in Spanish) that will provide us with a base to
coat ceramic of minimum thickness both facades and roof. The order of fagades on the facade responds to two contradictory challenges. The approach to a
building of almost zero or zero consumption involves avoiding the gaps as the weakest point of the envelope. This confronts the architectural response that gives
solution to the reduced dimension of the plot, which for a typology of single family dwelling usually generates residual exterior spaces in the same (between
building and dividers, for example). To avoid this, it was decided to leave the glazed ground floor in 80% of its development from floor to ceiling, (glazing
coincident with access, living room and kitchen) in order to make the exterior participant in the interior and allow to perceive any outside point from The interior of
this plant. In the rest of floors, in the same way as the ground floor, we do not give up the presence of window hollows, which are arranged continuously.

Both contradictory challenges were approached through architectural design supported by correct calculation of the elements that globally form the building,
demonstrating that one can think of architecture with null consumption criteria and that the constructive constraints of these criteria can be adjusted to the intended
architectural goal.

The building has a foundation with slabs, brake shoes and basement walls of reinforced concrete. The structure has been made by metal pillars with floor slabs
and roofing skirts by using reinforced concrete slab. Bottom insulation of the foundation by means of FOAMGLAS fiberglass panels of 12 cm thickness, insulation
of the rest of foundation elements in contact with the ground by panels of XPS EFYOS of 20 cm of thickness. The facade is formed by a sheet of thermo-clay 14
cm thick, covered by the exterior, on which is placed an External Thermal Insulation System (SATE) formed by panels of EPS with Neopor EFYOS of 15 cm
thickness, in continuity with the vertical insulation coming from the foundation walls. A NEOLITH Artic White ceramic coating from THE SIZE is available on the
EPS, which is only 3 mm thick and is attached to the support (SATE) using mono-cementitious mortars and fiberglass mesh from MAPEI's TILE SYSTEM. The
internal facade of the facade is done by a gypsum lining as a sheet of air tightness and PLACO system of self-supporting laminated plasterboard with 40 mm rock
wool for the purpose of noise insulation. The thermal transmittance obtained is 0.175 w / m2K for the facade and 0.145W / m2K for the cover.

The cover is configured in a similar way to the facade through the use of 24 cm thick EFPS panels installed on the concrete slabs that form them. Above this
insulation is revoked with mortars mono cementitious components and fiberglass mesh system TILE SYSTEM. The waterproofing is carried out using MAPEAS
MAPEAS SMART two-component mortar, which is supported by MAPEI's NEOLITH porcelain stoneware tiles in continuity with MAPEI's mono-mortars using
MAPEI's TILE SYSTEM.

DAIKIN ALTHERMA aerothermal heating equipment is used for cooling and ACS generation with the use of radiant floor - cooling as a heat - cold emitter and
thermo - active cover by installing the same radiant floor network in the concrete slabs forming the cover, both from the manufacturer POLYTHERM.

Following the Passivhaus construction criterion, the building has a double flow mechanical ventilation system, from the manufacturer ZEHNDER, which allows to
have good ventilation and comfort through a network of absorption of vitiated air and fresh air discharge with a high efficiency heat recuperator.

According to the PHPP, the thermal calculation program of the Passivhaus Institut, the housing presents optimal heating demand data: 10 kWh / m2 year and
cooling demand: 15 kWh / m2 year.

After performing the Blower Door test, an air renewal rate of 50 Pa of 0.36 renovations / hour has been obtained. This test was carried out in three different
phases of work together with a Thermographic study and with the purpose of controlling the execution of the envelope and its tightness. This way you get a
building without thermal bridges and with almost no air infiltrations.

As a contribution of renewable energy, the house has a photovoltaic installation of the manufacturer REC composed of 20 polycrystalline panels with an annual
inverter yield of 8,255 kWh / a (7,691 kW / a with shadows) producing a year more electric energy than demanded.

Given the maximum reduction in energy consumption achieved through the control of passive measures or exhaustive study of the envelope and of active
measures or optimization of the systems and the contribution of renewable energy by photovoltaic electricity, we obtain a dwelling of zero energy consumption
(produces more energy per year than it consumes), the first "Passivhaus Plus" in Spain and the first null consumer housing in the capital, Madrid.

See more details about this project
£ http://www.ifema.es/genera_01/Prensa/NotasdePrensa/INS_088336

' http://www.elconfidencial.com/tecnologia/2016-12-11/casas-pasivas-passivhaus-energia-electricidad-factura-de-la-luz-inmobiliario_1301773/
(£ http://www.rtve.es/alacarta/videos/la-aventura-del-saber/aventuraapas/396 7639/

Data reliability

3rd part certified

Stakeholders

Stakeholders

Function : Designer

DMDV Arquitectos / Daniel Diedrich + Talia Dombriz
Daniel Diedrich y Talia Dombriz Arquitectos. ¢/ San Romualdo 26 1D. 28037 Madrid. ddiedrich@dmdva.com Tel. 913270945
£ http://www.dmdva.com

Author of the Project. Direction of Work.

Function : Construction Manager

POSCON S.L. Consultoria , Proyectos y Construccion de Edificios de Energia Nula.


http://www.ifema.es/genera_01/Prensa/NotasdePrensa/INS_088336
http://www.elconfidencial.com/tecnologia/2016-12-11/casas-pasivas-passivhaus-energia-electricidad-factura-de-la-luz-inmobiliario_1301773/
http://www.rtve.es/alacarta/videos/la-aventura-del-saber/aventuraapas/3967639/
http://www.dmdva.com

Juan Postigo. Arquitecto Técnico. C/Comercio 3, esc. 5, local. 28007 Madrid. B/80904535 Tel. 917.959.284

General contractor

Function : Developer

Maqueda, Gallego y Alvarez S.A.

Function : Thermal consultancy agency
CENERGETICA

Daniel Diedrich y Talia Dombriz. ¢/ San Romualdo 26 1D. 28037 Madrid. ddiedrich@dmdva.com Tel. 913270945
(£ http://www.cenergetica.es

Passivhaus thermal modeling

Function : Certification company
ENERGIEHAUS

Micheel Wassouf. C/ Ramén Turré, 100-104, 08005 Barcelona Tel. 931280955
' http://www.energiehaus.es

Passivhaus Certifier

Function : Manufacturer

Zehnder Group Ibérica Indoor Climate, S.A
info.es@zehndergroup.com
£ http://www.zehnder.es

Mechanical ventilation equipment

Function : Manufacturer
MAPEI S.p.A

mapei@mapei.es
' http://www.mapei.es

SATE adhesives and mortars

Function : Manufacturer
DAIKIN

marketing@daikin.es
£ http://www.daikin.es

Aerothermal equipment

Function : Manufacturer
KOMMERLING Profine Group S.A.

info@kommerling.es

' http://www.kommerling.es/
PVC Carpentry

Contracting method

General Contractor

Owner approach of sustainability
The promoter requests a passive building project with the aim of experimenting with the adaptation of the construction under the Passivhaus standard on the usual

construction with commercial character and to verify the economic viability of its application. First experience of construction of low environmental impact.
Completely different final result regarding the high levels of interior comfort, energy saving and economic for the user.

Architectural description

The building is configured as a singular landmark formed by a simple but forceful prism, a result of giving response to the small dimensions of the plot, the urban
regulations and the need to open holes in the ground floor to enable the exterior to visually participate with the interior of the building.
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Energy consumption

Primary energy need : -1,80 kWhpe/m2.year

Primary energy need for standard building : 68,15 kWhpe/m2.year
Calculation method : Primary energy needs

CEEB: 0.0593

Final Energy : 21,30 kWhfe/m2.year

Breakdown for energy consumption :

Heating Winter: 5,2 kWh / (m?2a) Ventilation Winter and summer: 0,7 kWh / (m?)

Refrigeration Summer: 4.8 kWh / (m2a) ACS: 7.7 kWh / (m2a) ACS-Climate Circuits: 0.7 kWh / (m2a)
Electricity household use: 7,1 kWh / (m?)

Envelope performance

Envelope U-Value : 0,17 W.m2.K"!
Indicator : n50
Air Tightness Value : 0,36

Renewables & systems

Systems

Heating system :
o Heat pump
o Low temperature floor heating

Hot water system :
o Heat pump

Cooling system :
o Reversible heat pump
o Radiant ceiling

Ventilation system :
o Double flow heat exchanger

Renewable systems :

o Solar photovoltaic
o Heat pump

Environment

GHG emissions

GHG in use : -0,30 KgCOo/m?/year

Methodology used :
Unified Tool LIDER CALENER

Building lifetime : 100,00 year(s)

Products

Product

Zehnder ComfoAir Q450 ERV
Zehnder Group Ibérica Indoor Climate, S.A.

C/ Argenters, 7 Parque Tecnoldgico 08290 Cerdanyola del Vallés Barcelona Spain tel.+34 902 111 309



£ http://www.zehnder.es
Product category : HVAC /
Ventilation device with dual flow heat recovery and an air volume of up to 450 m3 / h at 200 Pa. Thermal

efficiency 83%.

Requested by the designer. Very good acceptance by all the agents involved in the construction.

Kémmerling 76
Profine iberia S.A.U

Pol. Ind. Alcamar, s/n 28816 - Camarma de Esteruelas Madrid Tel: +34 918 866 045 Fax: +34 918 866 005 Correo
electrénico: info@kommerling.es Web: www.kommerling.es

£ http://www.kommerling.es/ventanas/abatibles/kommerling76
Product category :

Thermal transmittance: 1.2 W/ m2K

Acoustic attenuation: 48 dB

Watertightness: 9A

Air Permeability: Class 4

Resistance to loads: C5 / B5

Requested by the designer. Very good acceptance by all the agents involved in the construction.

Costs

Construction and exploitation costs

Renewable energy systems cost : 10 000,00 €
Total cost of the building : 595 000 €

Urban environment

Plot belonging to the urban development of Arturo Soria in Madrid, located in an urban area of low building density. The buildings have a similar typology but
belong to different ages. The urban environment has all the services of a consolidated area.

Land plot area

Land plot area : 357,00 m2
Built-up area

Built-up area : 33,00 %

Green space

Green space : 237,00

Parking spaces

4 parking spaces in basement

Building Environnemental Quality
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Building Environmental Quality

o

o

o

o

3

indoor air quality and health
acoustics

comfort (visual, olfactive, thermal)
energy efficiency

renewable energies

products and materials

Contest

Building candidate in the category

Energia & Climas Temperados
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