Project Documentation —
Two single-family terraced houses
in Rafelbunyol (Valencia), Spain

1 Abstract
-




1.1 Data of building

Year of construction 2018 1 0
Area 432.30 m? Space heating
' kWh/(m?h)
U-value external wall | 0.174 W/(m?K) Space cooling 1 0
kWh/(m?h)

U-value basement
floor

0.393 W/(m?K)

Primary Energy Renewable

(PER)

27,24 kWh /(m?a )

U-value roof

0.18 W/(m?K)

Generation of renewable

energy

59,91 kWh /(m?a )

U-value window

1.14 W/(m?K)

Non-renewable Primary

Energy (PE)

57,14 KWh/(m?h)

Heat recovery

86%

Pressure test n*°

0,354/h

Special features

Bio-healthy building. Free design of toxic chemical components
and electromagnetic fields. Equipped with grey water recovery

system

1.2 Brief Description of the Project

Two single-family terraced houses designed and built according to the principles of the
Passive House Institute, through a traditional construction of concrete and brick, with
external thermal insulation composite systems (ETICS).
It is the first project of its kind in the region, promoted with the aim of being an energy-
efficient building, technically and economically viable.
The houses also have a photovoltaic installation to produce the energy they need, as
well as a water recovery system.

In order to also be a bio-healthy building, all construction processes have been
developed to avoid toxic building materials, electromagnetic fields and to reduce the

carbon footprint through a responsible design with the environment.

Starting from the typical typology of local housing and following contemporary aesthetic
approaches, each dwelling is organized in an east-facing courtyard for use almost the

entire year.




It is located in Rafelbunyol (Valencia)

| fSource: Googl Earth)
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Architect/
Entwurfsverfasser

Implementation planning/
Ausflhrungsplanung

Building systems/
Haustechnik

Structural engineering/
Baustatik

Building physics/
Bauphysik

Passive House project
planning/
Passivhaus-Projektierung

Construction management/
Bauleitung
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Certifying body/
Zertifizierungsstelle

Certification ID/
Zertifizierungs ID
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documentation /
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Date, Signature/
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2  Pictures of the project

2.1 Exterior photographs

e
S :

(Source: ra[ Jel arquitectura)

North-West viev;/:



South-East view (Source: ra[ ]Jel arquitectura)
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South-East view (Source: ra[ ]Jel arquitectura)



South-East view (Source: ra[ ]Jel arquitectura)



2.1 Interior photographs

(Source: ra[ Jel arquitectura)




(Source: ra[ Jel arquitectura)



3 Plans

C. CASTELLO

Despensa
SRE (100%)6.24 m?

Despensa
SRE (100%)} 7.36 m?

Cacina

SRE (100%)22.33 m?
VOLUMEN 79.00m3

Cccina
SRE (100%) 21.86 m?
VOLUMEN 77.34m2

Acceso+distribuid ShE Ds::;wdor ]
SRE (100%) 18,05 m* 1 ) 9.8665
VOLUMEN 43 79m3 VOLUMEN 1960

Salon Salon
SRE (100%} 37,53 m? SRE {100%) 38,02 m?
VOLUMEN 109.99m3 VOLUMEN 106.76m3 Acceso

SRE [100% 8.25 n?
VOLUMEN 22.06m

= LY = [Ea
Brown line = thermal envelope Grownd floor (Source: ra[ Jel arquitectura)
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Lavadero

Hatilac +veslidor
SRE {100%} 24.57 m*
VOLUMEN 65.16m3

Brown line = thermal envelope

Distribui

SRE {100%} 14 )3 m*

VOLUMEN 39.92m3

llabizacién 3

SRE (100%) 13.81 m*
VOLUMEN

34.85m3

Habitacidn 3

SRE (100%} 13.81 m?
VOLUMEN 3522m3

Distribuidor

Habitacion 1

SRE (100%) 12.36 m?
VOLUMEN 38.16m3

Habitacier 2

SRE (100%) 12.71 m?
VOLUMEN 35.50m3

Habitacion 2

SRE (100%) 12.52 m?
VOLUMEN 34.53m3

Habitacion 1

SRE (100%) 12.99 m?
VOLUMEN 38.19m3

First floor (Source: ra[ Jel arquitectura)

Habhitac +vestidor
SRE {100%) 25.31 m?

VOLUMEN

66.99m3
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Atico 1

SRE (100%) 22.50 m®
VOLUMEN 55.98m3

Brown line = thermal envelope

Afico 2
SRE [100%]) 1424 m?
VOLUMEN 36 27m3

Second floor (Source: ra[ Jel arquitectura)

Atico 1
SRE (100%) 22.68 m?
VOLUMEN 56.97m3

Afico 2
(100%) 3 .64
MEN 9568

13



Sections:

Brown line = thermal envelope

Brown line = thermal envelope
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4 Technical details of the construction

4.1 Exterior walls

—[0.07 0.20 0.12 ' 0.07 74
0 0.0
INT
EXT EXT
—
Brown line = thermal envelope
Blue line = airtight layer
[EXT] = [OUTDOOR]
Morter 10mm
Insulation Sate MW duo plus (A=0,035) 120mm
Ytong 20 200mm
Plaster 20mm
Air chamber 46mm
Plasterboard 25mm

U-value= 0,174 W(m?3k)

0.20

0.12

INT
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Brown line = thermal envelope

Blue line = airtight layer

[EXT] = [OUTDOOR]

Stone 30mm
Morter 20mm
Thermal blocks 120mm
Morter 10mm
Insulation (A=0,034) 20mm
Majpell 5 Omm
Air chamber 46mm
Plasterboard 25mm

U-value= 0,257 W(m3k)
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4.2 Flat roof
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FORJADO TERCERO

FORJADO TERCERO

INT H INT

Brown line = thermal envelope

Blue line = airtight layer

[EXT] = [OUTDOOR]

Felt 1Imm
Morter 20mm
Felt Imm
EPDM 2mm
Insulation (A=0,034) 100mm
Latermix Cem Classic 150mm
FU Entrevigado EPS 300mm
Plaster 20mm

U-value= 0,18 W(m3k)
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FORJADO SEGUNDOQ FORJADO SEGUNDO

INT INT

Brown line = thermal envelope

Blue line = airtight layer

[EXT] = [OUTDOOR]

Ceramic tile 10mm
mortar levelling 20mm
Felt 1mm
Morter 35mm
Felt Imm
EPDM 1,52mm
Insulation (A=0,034) 100mm
Latermix Cem Classic 75mm
FU Entrevigado EPS 300mm
Plaster 20mm

U-value= 0,198 W(m?3k)
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4.3 Basement floor

INT

g
77

SOLERA VENTILADA

EXT

INT

_‘ oo —f

EXT

SOLERA VENTILARA

«

[OUTDOOR]

[EXT]

dmm

Polypropylene “caviti”

60mm
50mm
25 mm
41mm
5mm

reinforced concrete slab

0,034)

UP788-25 plate

Insulation (A

Self-levelling mortar

adhesive mortar

10mm

porcelain stoneware

U-value= 0,393 W(mZ3k)
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Brown line = thermal envelope

airtight layer

Blue line

4.4 Connection details

External wall — flat roof
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Brown line = thermal envelope

airtight layer

Blue line
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Basement wall — floor slab
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Brown line = thermal envelope

Blue line = airtight layer

4.5 Windows
4.5.1 Window frame

SCHUCO, Ventana Schiico AWS 75 S|
Schiico AWS 75.SI+/ADS 75.SI
Schiico ASE 80.HI

Uf-value calculation by Schical with the calculation module of 20.06.2013 has been

subjected to plausibility control by the ift Rosenheim institute according to ift WA-05/2.
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Marcos de ventana

Valor Us Ancho del marco
D Descripcion lzquierda | Derecha Abajo Arriba lzquierda | Derecha Abajo Arriba
W) | WIPK) | WImRK) | W) m m m m
01ud TIPO 1 BALCONERA OSCILO-FLIO-OSCILO 140 1,60 140 140 0,109 0,067 0,108 0,109
02ud TIPO 1 BALCONERA OSCILO-FLIO-OSCILO 1,60 1,60 1,20 1,20 0,067 0,067 0,069 0,069
03ud TIPO 1 BALCONERA OSCILO-FLIO-OSCILO 1,60 140 1,40 140 0,067 0,108 0,108 0,109
04ud TIPO 1 VENTANA  OSCILO-FLJO-OSCILO 1,30 1,60 1,30 1,30 0,109 0,058 0,109 0,109
05ud TIPO 1 VENTANA  OSCILO-FIJO-OSCILO 1,60 1,60 1,20 1,20 0,058 0,058 0,067 0,067
06ud TIPO 1 VENTANA  OSCILO-FIJO-OSCILO 1,60 1,30 1,30 1,30 0,058 0,109 0,109 0,109
07ud TIPO 2 BALCONERA OSCILO-FLIO 1,30 1,50 1,30 1,30 0,109 0,067 0,109 0,109
08ud TIPO 2 BALCONERA OSCILO-FLJO 1,50 1,20 1,20 1,20 0,067 0,069 0,069 0,069
09ud TIPO 2VENTANA  OSCILO-FLIO 1,30 1,60 1,30 1,30 0,109 0,058 0,109 0,109
10ud TIPO 2VENTANA  OSCILO-FLIO 1,60 1,20 1,20 1,20 0,058 0,069 0,069 0,069
11ud TIPO 3 BALCONERA OSCILO 1,30 1,30 1,30 1,30 0,109 0,109 0,108 0,109
12ud TIPO 4 VENTANA OSCILO-FIJO-OSCILO-FIJO 1,30 1,60 1,30 1,30 0,109 0,058 0,109 0,109
13ud TIPO 4 VENTANA OSCILO-FIJO-OSCILO-FIJO 1,60 1,60 1,20 1,20 0,058 0,058 0,069 0,058
14ud TIPO 4 VENTANA OSCILO-FIJO-OSCILO-FLIO 1,60 1,60 1,30 1,30 0,058 0,058 0,109 0,109
15ud TIPO 4 VENTANA OSCILO-FILJO-OSCILO-FLIO 1,60 1,20 1,20 1,20 0,058 0,069 0,069 0,069
16ud TIPO 5 PUERTA GENERICA 210 210 1,90 210 0,147 0,147 0,147 0,147
17ud TIPO 5 PUERTA ENTRADA 2,00 2,00 1,80 2,00 0,147 0,147 0,147 0,147
18ud TIPO 6 PUERTA - FlLJO 240 240 240 1,90 0,147 0,069 0,147 0,147
19ud TIPO 6 PUERTA - FLJO 240 1,20 1,20 1,20 0,069 0,069 0,069 0,069
20ud TIPO 7 ELEVABLE DCHA 2,70 2,00 2,10 2,00 0,020 0,132 0,132 0,151
21ud TIPO 7 ELEVABLE IZQDA 2,00 270 2,00 1,80 0,132 0,020 0,132 0,151
4.5.2 Glass
Type U-Value g-Value
6 /12 (10% air, 90% krypton) /4 /12 (10% air, 5
o 0,482 W/m?-K 51,7
90% krypton) / 4+4

4.5.3 Shadow elements

External blinds were incorporated to provide solar protection during the summer
months. They are controlled by a home automation system.
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4.5.4 Window installation detail

Top installation
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Brown line = thermal envelope

Blue line = airtight layer

Bottom installation
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Lateral installation

—f— 0.12 0.15 a.0f

EXT

Brown line = thermal envelope

Blue line = airtight layer
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4.6

Construction phase

(Source:

ra[ Jel arquitectura)
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(Source: ra[ Jel arquitectura)
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5 Airtightness

5.1 BlowerDoor test results

C/ Roll Menor, 23 46138 Rafelbunyol (Valencia)

5. RESULTADOS
Neo= Veo [ Vit

Despresurizacion

Diferencial de presién en flujo-cero antes del ensayo (Pa): - 0.2
Diferencial de presién en flujo-cero después del ensayo (Pa): - 0.1
Mediciones: (Anexo I)

W50, Caudal a 50 Pa (m?*/h50): 232

n50, Tasa de renovacién a 50 Pa (1/h): 0.35

Presurizacion

Diferencial de presién en flujo-cero antes del ensayo: 0.0
Diferencial de presién en flujc-cero después del ensaye: 0.4
Mediciones: (Anexo I)

V50, Caudal a 50 Pa (m*/h50): 206

n50, Tasa de renovacion a 50 Pa (1/h): 0.31

Rssultados finales

V50, Caudal a 50 Pa (m*/h50): 219

n&0, Tasa de renovacién a 50 Pa [1/h): 0.32

6. CONCLUSIONES DEL ENSAYO

Con un resultade n50 de 0,33 1/h podemos garantzar que el edificio
cumple con las exigencias del Estandar Passivhaus para obra nueva
en lo que se refiere a la pemeabilidad al qire del edificic.




C/ Roll Menor, 25 46138 Rafelbunyol (Valencia)

5. RESULTADQOS

Nao= Veo [/ Vint
Despresurizacion
Diferencial de presion en flujo-cero antes del ensayo (Pa): - 0.1
Diferencial de presién en flujo-cero después del ensayo (Pa): -0.4
Mediciones: (Anexo [)
V50, Caudal a 50 Pa (m*/h507: 242
n50, Tasa de renovacidn a 50 Pa (1/h): 0.39
Presurizacién
Diferencial de presién en fluje-cero antes del ensayo: 1.2
Diferencial de presién en flujo-cero después del ensayo: 0.4
Mediciones: (Anexo [)
V50, Caudal a 50 Pa {m*/h50%; 231
n50, Tasa de renovacidn a 50 Pa (1/h): 0.37
Resultados finales
V50, Caudal a 50 Pa (m®/h50):; 237

n50, Tasa de renovacidon a 50 Pa (1/h): 0.38

6. CONCLUSIONES DEL ENSAYO

Con un resultade n50 de 0,38 1/h podemos garantizer que el edificio
cumple con las exigencias del Estandar Passivhaus para obra nusva
en lo que se refiere a la pemeakilidad al aire del edificico.
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6 Ventilation

6.1 Ventilation planning

Ground floor (source: ra[ Jel arquitectura)
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First floor (source: ra[ Jel arquitectura)
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Second floor (source: ra[ ]Jel arquitectura)
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6.2 Construction phase

(Source: ra[ Jel arquitectura)
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(Source: ra[ Jel arquitectura)

6.3 Ventilation unit
Average | o nidity Heat Efficiency | SPeCifi¢ | Leakage airflow
air flow recove recovery ratio electric |—
rate m3lh ry rate power |nterna| extel'nal
165 m¥/h 73% 86% 0.76 ooy | 0.39% | 0.28%
Zehnder
ComfoAilr Q360 ES ST El
L \
Vi’ o
R —
g
O
zeh®

(Source: ra[ Jel arquitectura)
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7  Building Services

The building is designed with a cold/heat generation system and ACS via Aerothermal,
with MITSUBISHI ELECTRIC's ECODAN HYBRID system.

7.1 Heating/cooling

Heating_ The system has a 30 L inertia accumulator and a distribution with insulated
pipe to the collector box per plant where the Radiant Soil circuits are located.

Cooling_ The system has an indoor unit PEAD-RP71 that distributes through ducts to
the two main floors. The attic room has a SPLIT cooling system.

7.2 Domestic hot water
Aerothermal heat pump ECODAN by MITSUBISHI ELECTRIC + HYDROBOX of 200 I.

The system has a Hydrobox unit of 200 liters, storage at 45°, with pump recirculation
circuit, powered by electrical switches in each bathroom and for thermostat at the
entrance of the accumulator, allowing only a recirculation on demand from ACS and
the operation and electrical consumption of the recirculation pump to a minimum.

Although single-family homes fall outside the scope of state legionella protection
legislation, the ACS accumulation system has an automatic schedule to perform a
monthly thermal jump to minimize risks.

Ecodan Hydrobox (Source: ra[ ]Jel arquitectura)
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Circulating pump for sanitary hot water (Source: ra[ Jel arquitectura)
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8 PHPP results

Casa Pasiva Comprobacion

g Bl

=n

=

Edificio:
Calle:
CP{ Ciudad:

ProvincialPais:

Tipo de edifizia:
Datos climaticas:

Zona climatica:

R&ROLL HOUSES

c! Roll menor, 23-25

46135 { RAFELBUNYOL
Valencia {ES-Espana
VIVIENDA UNIFAMILIAR

ESDD2Tb-Yalencia

Calido

Altitud de la localizacién:;

RAFAEL

|| Il-'ropielario ! cliente: ORTEGA ESCRIG - PABLO ORTEGA ESCRH
II i ; Calle:i Roll menor, 23-25
1 CP /! Ciudad: i 46138 ERJ\FELBUNYDL
ProvincialPais:; Walencia S-Espana
Arquitectura: iral lel ARQGUITECTURA Instalaciones: iral lel ARGUITECTURA
Calle: ; Miquel Romeu, 1pta. 7 Calle:;Miquel Romeu, 1pta. T
CP{Ciudad:: 46138 { RAFELBUNYOL CP ! Ciudad:: 46138 ! RAFELBUNYOL
Provincis!Paiz: | Walencia {ES-Espaia ProvincialPais: i Valencia S-Espaiia
Consultoria: | RAFAEL ANTONIO ORTEGA ESCRIG Cenificacidn: | VAND ARQUITECTURA
Callz:; Miquel Romeu, 1pta. 7 Calle: {Estrecho de Mesina, 3. local
CP/{Ciudad: | 46138  RAFELBUNYOL CP ! Ciudad:{ 28043 {MADRID
ProvincialPais: | Walencia ES-Espana ProvincialPais: | Madrid 5-Espafia
Ao construccidn; 1 2018 . Temp. interiar invierna [ C]; 20.0 Temp. interior verano [Tl 25.0 s
Mr. de viviendas 2 Ganancias internas de calor [GIC); caso calefaccion [wim?]; 2.3 GIC caso refrigeracion [wim’: o
Mr. de perzonas: E.2 Capacidad especifica [WhiK porm® d= SRE]: 204 Refrigeracién mecanica: ]
Valores especificos referenciados a la superficie de referencia energética
" Criterios
Superficie de referencia eneragética m' io  alernativos iCumplido?®
Calefaccion Demanda de calefaccidn kwhilm®a) 10,45 =
Carga de calefaccion witm? 1[}, 21 =
Refrigeracion Demandarefrigera. & deshum,  k'Whilm®a) 10,53 =
Cargaderefrigeracion  Witm’ 11,29 =
Frecuencia de sobrecalentamienta (> 25°C] £ - S
Frecuencia encesivamente alta humedad [ 12 glkgl A =
Hermeticidad Resultado ensayo presidn ngy 1k =
Energia Primaria no renovable DemandaEP kiwhims] &
(EP)
T Demanda PER  k'whilm®a) 27,24 S
Renovable [PER) Generacion de Energia 3
Renouable Ll 59’91 =

* Celda vacia: Falta dato; "= Mo requerimiento
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Energy balance heating

40

35
1,5

30 +—

8,0

25

20 A

153

Flujos de calor [kWvhiima)]

Pérdidas

14,4

Balance energético calefaccion (método mensual)

10,1

Ganancias

OGanancias de calor no utilizables
OMuro ext. - aire ext.

EMuro ext. - terreno

BTecho/ cubierta - Aire ext.
BSolera/ losa piso/ forjado sanitario
]

o

BEn contacto con garaje

OVentanas

]

OPérdidas de calor por puentes térmicos
BEVentilacidn

OGanancias solares de calor
EGanancias internas de calor
BDemanda calefaccién

O
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Energy balance cooling

Balance energético refrigeracion (método mensual)

25

20

O Muro ext. - aire ext.
B Muro ext. - terreno
mTecho/cubierta - Aire ext.

B =oleraflosapisof/forjado sanitario

u]
? [ m]
s
= BEn contacto congaraje
=
o oVentanas
3
3 o
w
(=]
2
[

OPérdidas de calor por puentes térmicaos
@Ventilacian

mDemanda de refrigeracion util

oPérdidas decalor noutilizables
OCargas térmicas solares
mCargas internas decalar

o

Pérdidas decalor Cargas decalor




