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1 Abstract / Zusammenfassung Passive House Institute

House for rural tourism in Ibero, Navarra, Spain

short text about the Attached house.
characteristics of the building Structure: concrete pillars and beams.

Facades: ceramic bricks with mortar in the outside and clay in the
inside finished to the inside with a carton-kley board. Finishes:

North facade: outside wood fiber isolation with mortar.
South facade: a ventilated facade finished with pine wood.

Tilted roof: concrete slab, wood fiver inside and XPS outside under
ceramic tiles.

Specialties

U-values (roof, wall, window, flor | Roof: 0,111 W/(m?K)

slab/ basement ceiling) Wall: North: 0,199 W/(m?2K)

South: 0,183 W/(m?3K)




Flor slab: 0,146 W/(mZK)
Basement ceiling: 0,155 W/(m?K)
Window: Us: 0,93 W/(mZK)

Ug: 0,52 W/(m?2K)

Heat recovery ComforAir550 by Zehnder
heat supply demand based on 14,65 kWh/(m?a)
PHPP

primary energy demand based on | 88 kWh/(m?a)
PHPP

Result of the blower-door-test 0,615 m3/(hm?)
(n50-value, series of under- and
overperssure)

1.1 Building data

Year of construction: 2016

1.2 Brief description of the construction task

It’s a house for short stances situated in an small town 15 km far from Pamplona, in the north of Spain.
The building is situated between other residential buildings, in the center of the village.

It’s a three stores building: in the basement the entrance, a garage for two cars (a room for the heating
pump) a bedroom with its bathroom and a distributor with a circular stair; in the first floor a living room, a
kitchen, a bathroom and a bedroom with its bathroom; and in the second floor four bedrooms with their
bathrooms.

The entrance of the house faces north and the south fagade looks into a courtyard.
The structure of the building is formed by concrete pillars and beams (even for the tilted roof).

The facades are made with ceramic bricks with mortar in the outside and clay in the inside. The north
facade is finished in the outside with a wood fiber isolation with mortar; the south fagade is a ventilated
facade finished with pine wood. Both are finished to the inside with a carton-kley board.

The building has been used for 16 months, with periodical occupancies by different groups of people, both
in winter and in summer with a high comfort and satisfaction degree.

Responsible project participant, certification ID, Passive House Database ID, name




1.3 Responsible project participants

Architects:

Structural engineers:

Technical architect:

Implementation planning:

Passivhaus designer :

Certifying body

Certification ID

Author of project documentation:

BOA arquitectos SLP

http://www.boa-arquitectos.com/

FS estructuras

http://fsestructuras.com/

Enriqgue Munguira
Progetic

http://www.progetic.com/es/

Ifaki Archanco (BOA arquitectos)
Passive House Institute Darmstadt

WWWw.passiv.de

Project-ID (www.passivehouse-database.org) 4864

Ifaki Archanco (BOA arquitectos)

2 Views of the Passive House in Ibero

North facade
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South fagade

South facade, detail.



Living room

Bedroom



Distributor



3 Sectional drawing of the house in Ibero
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SECCION 1

Section 1 through the garage shows the continuity of the thermal envelope. In the north facade we have
wood-fiber insulation with a mortar finish. In the south facade the insulation is wood-fiber too, but in a
wood ventilated fagade system. We have XPS over the roof concrete slab. And we have mineral fiber
insolation in the ceiling of the garage, under the concrete slab.

The air tightness is solved with a plaster finish over the brick walls of the facades, and the lower side of the
roof concrete slab.

The counter flow heat exchanger is situated in an small room under the highest part of the tilted roof.
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Section 2 shows the part of the house with three floors: the house occupies the ground level too.

The continuity of the isolation can be seen too. Under the ground level concrete slab we have EPS.



SECCION 4

Section 4 is a long section. In it we can see both the part of the house with the garage and the part that
occupies the three floors. The separation between house and garage was built with a brick wall with plaster
in its inner side for the air tightness. Over the plaster we have wood fiber insulation. We have a thermal
bridge where the wall between the house and the garage encounters the concrete slab of the ground level.



4 Floor plans of the Passive House in Ibero
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Ground floor plan. West side is occupied by the garage. In the east side we have the entrance of the house,
stairs to the upper floors and a bedroom with its bathroom. Windows of the bedroom and bathroom face

the south courtyard.
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First floor. We find stairs coming from the ground floor and stairs going to the second floor in the living-
room. The kitchen is on the west part. In the north part a bedroom with its bathroom. Biggest windows

face south.
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Second floor. Four bedrooms with their bathrooms. Over the bathroom and the entrance to the north-west
bedroom there is a small loft where the counter flow heat exchanger is situated.



5 Construction details of the envelope and Passive House technology of
the Passive House in Ibero

5.1 Construction including insulation of the floor slab or basement ceiling with
connection points of exterior and interior walls
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EPS under the concrete slab. The insulation advances under the floor of the garage to reduce the thermal
bridge.



5.2 Construction including insulation of exterior walls
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North facade with wood fiber insulation on the brick wall.
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The south facade is solved as a ventilated facade: wood panels fixed to wooden strips. These wooden strips
are nailed to other wooden strips fixed to the bricks wall. Between the main wooden strips there are wood-

fiber panels, and over them a waterproof sheet.



5.3 Construction including insulation of the roof
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The roof is a tilted concrete slab and over it two XPS panels were fixed (with wooden strips between the
slabs of the second level), and a waterproof screen. Over the last one there are wooden strips and ceramic
tiles.

In the connection between the roof and the north facade the wood fiver insulation goes up to the wooden
panels of the roof’s eaver.




In the south fagade the wood fiber panels of the facade go up to cover the front of the XPS panels of the
roof.



5.4 Window sections including installation drawing
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North facade windows are fixed to the brick wall. The exterior insulation overlaps the windows ‘frame. In
the inside the airtight is achieved with tapes fixed to the wooden frame and to the plaster of the wall.
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In the south facade the airtightness is solved in the same way, and outside the wooden strips of the
ventilated facade overlap the windows frame and the waterproof sheet is fixed to the window frame.



6 Description of the airtight envelope; documentation of the pressure

test result

The airtightness is solved casting plaster over the brick walls and the concrete slabs of the roof and the
basement ceiling. In the points were the continuity of the plaster is broken for the passing of the insolation
special sheets are employed:













Cuadro resumen con los principales parametros obtenidos como resultados del ensayo Blower Door a

Despresurizacion realizado:

Resultados Intervalo de Incertidumbre
confianza (95%)
Vso  Caudal medio (50 Pa) 328,5 [m?/h] [323,6 333,3] +/-1,5%
nsg Renovaciones por hora (50 Pa) 0,609 [h'l] [0,588 0,629] +/-3,3%
0so  Permeabilidad al aire (50 Pa) 0,576 [m?/(m?*h] | [0,577 0,596] +/-3,3%
W, Tasa especifica de filtrado (50Pa) | 1,618 [m?/(m?*h] | [1,564 1,672] +/-3,3%

Cuadro resumen con los principales parametros obtenidos como resultados del ensayo Blower Door a

Presurizacion realizado:

Resultados Intervalo de Incertidumbre
confianza (95%)
Vso  Caudal medio (50 Pa) 3346 [m3/h] [317,1 353,0] +/-5,4%
nsg Renovaciones por hora (50 Pa) 0,620 [h'l] [0,582 0,658] +/-6,1%
gsg  Permeabilidad al aire (50 Pa) 0,587 [m3/(m?*h] | [0,551 0,623] +/-6,1%
Wy Tasa especifica de filtrado (50Pa) | 1,648 [m®/(m?*h] | [1,547 1,745] +/-6,1%

Cuadro resumen con los principales parametros obtenidos como resultados del ensayo Blower Door

Combinado (Presurizacion + Despresurizacion) realizado:

Resultados Intervalo de Incertidumbre
confianza (95%)
Vs  Caudal medio (50Pa) 331,5 [m3/h] [320,5 343,0] +/-3,4%
nsg Renovaciones por hora (50 Pa) 0,610 [h'l] (0,585 0,643] +/-4,7%
gss  Permeabilidad al aire (50 Pa) 0,582 [m3/(m?*h] | [0,554 0,609] +/-4,7%
Ws, Tasa especifica de filtrado (50Pa) | 1,633  [m?/(m?*h] | [1,556 1,711] +/-4,7%




7 Planning of ventilation ductwork (example)

—— ]

Second floor plan. Blue ducts suply air in the bedrooms. Brown ducts estract the dirt air from bathrooms.
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First floor plan. Suply ducts go through the ceiling of the floor to the living-room and bed-room. Xtract

ducts take air from bath-rooms and the kitchen.
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Basement floor plan. The ducts, in the basement floor, go out of the airtight envelope in the garage, and
enter again to supply air to the bed-room and extract it from the bath-room and the small store in the

entrance.



8. Ventilation plan for the central unit / type / specific values
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The counterflow air-to-air heat exchanger used for heat recovery is located in a technical floor unther tre
roof of the house. It’s a Zehnder certificated machine.

Zehnder ComfoAir 550)

Zehnder ComfoAir 550
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From the machine unther the roof the ducts go down to the diferent floors.

Cventilation unit

Zehnder ComfoAir 550)

Descriptions

Technical specifications
Heat exchanger:
Fans:
Filters:
Condensate connection:
Air duct connections:

Electrical connection:
Temperature range:

Acoustic performance (minJ/max.):

Heat recovery:
Volumetric flow:

Power consumption:

At 225 m3/h and 100 Pa:
Dimensions:

Weight:

Plastic

EC direct current radial fans

Extract air: G4 Outside air: G4 (optional F7 pollen fitter)
DN 32

4 % DN 180 at top

DN 125/ 150/ 160

230V, 50 Hz

Min. 10 *C/max. 40 °C

Extract air 28 dBAY63 dB(A)

Supply air: 35 dbA) / 79 dB(A)

Up to 95%

Maximum 550 m3/h at 240 Pa external
Minimum 50 m3h at 5 Pa external

0.30 Wh/m3

Height: 800 mm
Width: 725 mm
Depth: 569 mm

47 kg



9. Heat supply

For the hot water production a heat-pump is used.

Prestaciones

Potencia Mominal Calefaccidn A-7/135 * kW 432 51 5.7
Potencia Nominal Calefaccion AZ/135 * kw b 6,6 17
Potencia Nominal Calefaccion A10/135* kW B.6 10,1 11,0

COP Nominal A-7/135 ** 2,53 2,70 267
COP Nominal A2/135 ** .47 3,49 3,34
COP Nominal A10/135 ** 494 478 454
Potencia Nominal Refrigeracion A35/118 * kW 12 82 84
Potencia Nominal Refrigeracidn A35/17 * kW 5,1 59 6,1

It supplies hot water to the post-heating battery of the air exchange system:

Zehnder ComfoPost CW10 ComfoPost CW10
Batteria di post trattamento per sistemi di ventilazione comfort
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Unidad exterior

Unidad interior
Bomba de calor
Rotex, HPSU Compact 508

Bomba de calor ROTEX

8 kW

—L]

Miniserver Loxone

P Bateria ventilacion

DNZ5
S 2622,6
DN2S
1<
O a
DNZ25

@m

Da 26x2.5 L
ACS .
5001
ELEMENTOS ESQUEMA DE PAINCIFIO Ref. | Fearte.: | ELEMENTOS ESQUEMA DE PRINCIFIO Ref.: Fcant
w Viivule Regulacora Caudal -- -- B Vvéhula Aaductora da Prossidn -- --
DG Véhula de marpass -- -- & Vakula 2 vias -- --
ot Véhnila de Bola -- -- @ Caudalmetro -- --
~ | vamia Antretomo = s \,I Fliro en ¥ w e
\fl— Viiia de Seguridad -- - + Desagiie . -
% Véhla de 3 vias proporcional -- -- -@ Bomba -- --
{;& Vélvula de 3 vias lodo-niade 5 - e Vaso de Expansitn £ -
El EMENTOS ESQUEMA. DE PRINCIPIO Ref.: Feant. ELEMENTOS ESQUEMA GE PRINCIPIO Ref.: Foant.:
M Intercambiedcr Placas e, ] [ Agua de red s = s
Tarmameatro -- -- & Recuperador calor para ACS -- --
® Menérmetro - - B | sombeocaer . -
Bomba do calor con
Ky Mangulto Artiibratorio -- -- B | leeconpemacs e --
6 Purgador Automético -- -- Digipedor calor dindmico = =
A Sonda temperatura -- -- ﬁq. Vahda de preeion difsrencial -- --
A Bonda pression 2 -
Clignibe ; Aceptado Clienta ; 3
BOA ARQUITECTOS EJECUTIVO Viviendas unifamiliares entre medianeras
Dinaccidn :

Barrioblde, 40, oficina 124. Ansoaln.

Plano :
INSTALACIONES - Esquema hidraulico.

Carrer da

03008 Emrosiona
T.9387TH 2243
progetic@progetic.com

WWW.D

Ramdn Tumd, 100. 3-3.

rogetic.com

EBQUEiIL J}

Focha do creackon : Tamalfic Plano : Nidmere : 7
300172015 Din-A3
Dibujado : Referancia - Escala :




10. PHPP. Verification sheet.

Comprobacion Passivhaus

Edificio: CASA RURAL LARREBERRT 16-A
Calle: C/ LARREBERRT 16-A
CP/ Ciudad: 31173 / IBERO
Pais: ESPAHA
Tipo de edificio: VIVIENDA UNIFAMILIAR ENTRE MEDIAWNERAS PARA TS0 COMO CASA RURAL
Clima: [ES] - Pamplona, Navarra D1 Altitud del sitia del edificio (2n [m] sobre el nivel del mark! 395
Propietario / cliente: :SUGEA HOME SL
Calle: C/ OIANONDOA 8, BAJO
CP i Ciudad: 31013 / BERRIOZAR
Arguitectura: BOA ARQUITECTOS SLP
Calle: C/ BERRIOBIDE 40, OFICINA 124
CP/ Ciudad: 31013 / ANSOATIN
Instalaciones: SOLANO E IRIARTE
Calle: C/San Esteban, 11
CP/ Ciudad: 31699 / Zabaldica
Afio construccion: 2[114 Temperatura interior invierno: 2[1,[1‘ T Waolumen exterior V, m* 1[]6']’,9"G
Nr. de viviendas 1 Temperatura interior verano: 25,0 C lefrigeracion mecanica: *
Nr. de personas: 5.0 GIC invierno: 2.1 Wim?
Capacidad especifica 132 WhiK por m® de SRE GIC verano: 5,0 Wim?
Walores caracteristicos del edificio con relacidn a la superficie de referencia energética v afio
Superficie de referencia energética 203,3 im Requerimientos £Cumplido?*
- . il -
Calefaccion Demanda de calefaccidn 14,65 kth{mz} 15 KWhi(m#a) si
- - -
Carga de calefaccian 8,6 Wim2 10 Wim# si
- . . bl
Refrigeracion Demanda total refrigeracion kth{mza} - -
Carga de refrigeracian Wim? - -
Frecuencia de sobrecalentamiento (= 25 *C) 8.5 % N -
- . . Calef, ref., deshum., ACS, 2 A Y i
Energia primaria elect. auniliar, ilum., aparatos eléct, BB I‘Wh”m ﬂ} 120 KWhi(ma) sl
ACS, calefaccion y electricidad auxiliar 65 kKWh/(ma) - -
Ahorro de EP a través de electricidad solar kWh_.ffmza]. - -
Hermeticidad Resultado ensayo de presion n50 || 0,6 1/h " 0,6 1h
* Campo vacio: Faltan datos; - sin requerimiento
Passivhaus? si
PHPP Versidn 8.5
Confirmamos que los valores aqui Nombre: Humero de registro PHPP:
presentados han sido determinados siguiendo {THART : ‘'PEPES 200913 25388555 es
la metodoloia PHPP y estian basados en los Apellidos: Expedido en:
valores caracteristicos del edificio. ARCHANCO MANCHO :
Los calculos con PHPP estan adjuntos a Compania: Firma:

esta aplicacion.

BOA ARQUITECTOS SLE




11. Construction costs

The house (we call it “the north house”) was built together with a second house (we call it “the east house”
and it was certified Enerphit), so the budget was for two houses.

Usable area for both houses: pessivhaus enarphit
CASA NORTE CASAESTE
GARAE 435 GARAE 64,10
ENTRADA 23] ENTRADA 4,90
QUARTO 1 1,5 QUARTO 1 320
DISTRBUDCRPB 10,2 DISTRBUDCRPB 21,10
DISTRBUDCRPBC 7.7 SALAPB 2280
ESCALERA PBP1 30 DISTRBUDCRP1 810
ESCALERA P1-PBC 30 DISTRBUDCRPBC 16,40
ESTARCOVEDCR 47,6 ESCALERA PBP1 360
COONA 10,0 ESCALERA P1-PBC 4,20
DORMTORIO 1 153 QUARTO 2 250
DORMTORO 2 10,6 ESTAR 28,70
DORMTORO 3 15,1 OOVEDOR 20,30
DORMITORO4 14,8 COaNA 8.
DORMTORO 5 154 DORMITORIO 1 14,30)
DORMTORO6 14,1 DORMTORIO 2 12,40
BAND 1 4,2 DORMTORO 3 14,50)
BAKD2 48 DORMTORO4 17,50)
BAKD3 4,2 DORMTORO 5 14,90
INCDORO-DUCHA 3 27 DORMITORO6 12,90
INCDORO-DUCHA 4 27 DORMITORO 7 15,20)
INOCDORODUCHA 5 22 BAND 1 4,30
INCDORO-DUCHA 6 30 BAKD2 4,10
TOTAL UL 237,9 INCDORO-DUCHA 1 200
INCDORO-DUCHA 3 270
INCDORODUCHA 4 220
INOCDORODUCHA 5 230
INCDORO-DUCHA 6 2,00
INCDORO-DUCHA 7 390
TOTAL UTIL 334,00
The final cost of the two buildings was:
2 CASA RURALES ENIBERO
CAPITULO RESUMEN EURCS %
;o1 ACTUACIONES PREVIAS ... oo 4764945 867
co2 B TR Tl R et 8936841 16,26
co3 B R T A e e e 3374531 6,14
c4 B DA et 7420828 1350
C05 PR T ON S e 8015035 1459
Co6 R B T I EN TS e 6458500 1175
cor I A A IO S e e e 12961827 2359
C08 PINTURAS 19.900,71 362
cog SEGUR DA Y SALUD e 417091 0,76
C10 CONTROL DE CALIDAD . e 143239 026
c11 GESTION DE RESIDUOS 469399 085
TOTAL EJECUCION MATERIAL 549.523,07
21.00% VAo 115.399, 84
TOTAL CERTIFICACION N° 664.922,91

So the construction cost per usable square meter was: 549.523,07 € / (237,9+334,0) m? = 960,87 €/m?



12. Other information
The house was built along the 2015 and 2016 years, and it was finished in April 2016.

The architects of the building were BOA arquitectos (Raul Belloso Luqui, Pablo Diaz Torquemada and Ifiaki
archanco Mancho).

The structure of the building is formed with concrete pillar and beams supporting concrete slabs. The
foundation of the building is a concrete slab. The isolation goes under the foundation slab.

12.1 Experiences
The houses were designed and built for the use of tourist groups to spend short periods of time so they
could experience a passivhaus.

The houses have been open from June 2016.

The occupation level of the houses has not been very high, but the satisfaction degree of the occupants was
high, and the inside temperatures, both in summer and winter were good, except during the summer of
2016. In that period the temperatures inside were high because the night free-cooling with the opening of
the windows was not done (during that period there were not users).

For the summer of 2017 exterior wood blinds were placed in the south windows of the north house:
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This was enough to keep a low temperature inside the houses even though they were not occupied so
windows were not opened during night time to do the free-cooling.

The houses have a home automation system to control the air exchanging device and the air to water pump
for the hot water production. This system keeps information on temperatures, electricity consumption,...



The electricity consumption of the air bomb (for hot water production) during one year was:

7.4 9%022:46
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CASA RURAL PIEDRA
MONITORITZACION

CENTRAL

Consumo BC - 0, Potencia
£ 6,0 kW
Consumo BC - 1, Diario
49 kWh

Consumo BC - 2, Semanal
60 kWh

Consumo BC - 3, Mensual
427 kWh

Consumo BC - 4, Anual
3.229 kWh

* @ fi

Favoritos Central ZONAS

2

The reference surface of the house is 203,3 m?. So the annual consumption for square meter was:
3.229 kWh / 203,3 m? = 15,88 kWh/ m? per year

The total electricity consumption during one year was

B 7 .48%M22:46
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Consumo general - 0, Potencia
6,0 kW

Consumo general - 1, Diario
75 kWh

Consumo general - 2, Semanal
103 kWh

Consumo general - 3, Mensual
699 kWh

Consumo general - 4, Anual
5.818 kWh

The reference surface of the house is 203,3 m2. So the annual consumption for square meter was:

5.818 kWh / 203,3 m? = 28,61 kWh/ m? per year



