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1 Abstract

Single family House in Madrid, Spain.

1.1 Data of building

Year of construction 2020

U-value external wall 0'128 W/(m2K) Space heating 1 2 kWh/(m2a)
U-value basement ceiling | 0’293 W/(m2K) Primary Energy renewable (PER) 31 kWh/(m2a)

U-value roof 0'127 W/(m2K) Generation of renewable Energy 12 kWh/(m2a)

U-value window 1'04 W/(m2K) Non-renewable Primary Energy (PE) | 66 kWh/(m2a)

Heat recovery 61'8% Pressure test n5o 0'g h-1

Special features Photovoltaic system
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1.2 Brief description
CASA EL PILAR

Semi-detached single family home built by conventional construction system in the city
of Madrid (Spain). The house has two floors above ground and one below ground, with an SRE of 198 m2.
Part of the semi-basement belongs to the SRE, being conditioned. Construction ended in 2019. The main
facade of the building is south facing.

1.3 Responsible project participants

Architect Mrosa de la Iglesia Arranz y Cristina Romero Medina
www.rcarquitectura.com

Implementation planning Mrosa de la Iglesia Arranz y Cristina Romero Medina
www.rcarquitectura.com

Building Systems Mrosa de la Iglesia Arranz y Cristina Romero Medina
www.rcarquitectura.com

Structural Engineering Mrosa de la Iglesia Arranz y Cristina Romero Medina
www.rcarquitectura.com

Building physics -

Passive House project planning Mrosa de la Iglesia Arranz
www.rcarquitectura.com
Construction management PAEE Construccion Passivhaus

www.passivhaus-paee.com

Certifying body ZE Passivhaus Services
WWWw.passiv.org
Certification ID Project-ID 6099
Author of project documentation Mrosa de la Iglesia Arranz y Cristina Romero Medina

www.rcarquitectura.com

Date, Signature 08.03.2023
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2 Views of the Passive House casa El Pilar

South-facing and east-facing sides:
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North-facing side:

l
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West-facing side:
N
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West-facing side:

Mrosa de la Iglesia Arranz | 659 507 004 | mrosa@rcaquitectura.com 6
Cristina Romero Medina | 625 58 74 73 | cristina@rcarquitectura.com
RC ARQUITECTURA C.B. NIF: E87694329 calle postas 59 12 10 28300 aranjuez



RC

argquitectura

Interior view of the stairs:
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3 Sectional drawing of the Passive House casa El Pilar

North-south cross section:
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West-east cross section:
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The thermal envelope, with excellent almost uninterrupted insulation, is clearly recognizable. Thermal
separation of the not conditioned part of the semi-basement floor can be clearly seen. There is only one
item where the continuity of the thermal insulation is interrupted, and it is at the points where the floor
of the thermal envelope meets (either at the ground floor level or at the semi-basement level) with the
not conditioned part of the semi-basement or with the foundation of the building.
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4 Floor plans of the Passive House casa El Pilar

Basement plan:
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Ground floor:
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First floor:
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Second floor:
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The ground floor contains the living-dining room and the main bedroom facing south, the kitchen facing
north and west, an interior toilet, and the main bathroom and dressing room facing north. On the first
floor are the children's rooms facing south, a play area with multiple orientations (north, east and south),
and a bathroom facing north. In the semi-basement there is a garage outside the thermal envelope, and
an office, a bathroom and an installation room inside the thermal envelope.
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5 Construction details of the envelope and Passive House technology of the

Passive House casa El Pilar

5.1 Construction including insulation of the floor slab or basement ceiling with
connection points of exterior and interior walls
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In the meeting between the thermal envelope and the foundation, an interruption in the continuity of the
thermal insulation occurs. This thermal bridge is reduced by extending the thermal insulation (both of

the floor slab and of the external wall or the conditio
of the foundation footing.

ned part of the semi-basement) up to the upper face

Mr. elemn. cons. JBislamiento interior?
03ud 51_suelo con terreno (solera) 0
Fiesistencia térmica superficial [makiw]
Inelinacidn del elementa; 3-Suelo Y interior P 013
Adyacente a2 Terreno exterior B:i - 0.00
Superficie parcial 1 L IMMImKI] Superficie parcial 2 (opcional]  LIWAmK)]  Superficie parcial 3 (opcional) LIWHmEI] Ezpezar [mm]
XPS5 5L 10cm 0.035 0.000 0.000 100
solera hormigdn
armado (estanqueidad) 2.500 0.000 0.000 150
maortero autonivelante 1.300 0.000 0.000 25
baldosa ceramica 1.000 0.000 0.000 10
0.000 0.000 0.000 0
0.000 0.000 0.000 0
0.000 0.000 0.000 0
0.000 0.000 0.000 0
Puorcentaje superficie parcial 1 Porcentaje superfici i I2 Porcentaje superficie parcial 3 Total
1003 : : | 285 | om
Suplemento al valar-U; ‘ Wmak] Valor-U: WMk
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Mr. elem. cons dAislamiento interior?
04ud :52_suelo con no habitable : 0
Resistencia térmica superficial [mAKW]
Inclinacidn del elemento;3-Suelo interiorR.: 0,13
Adyacente a:3-Ventilada exteriorR.,:i 0,13
Superficie parcial 1 . WK Superficie parcial 2 (opcional)  L[wimk)] Superficie parcial 3 (opcional) . [wHmK]] Espesor [mm]
pyl 0,250 0,000 0,000 15
EPS SILVERTECH 031 0,031 0,000 0,000 160
yeso (estanqueidad) 0,570 0,000 0,000 15
losa ceramica 0,929 0,000 0,000 260
mortero autonivelante 1,300 0,000 0,000 25
baldosa ceramica 1,000 0,000 0,000 10
0,000 0,000 0,000 0
0,000 0,000 0,000 0
Porcentaje superficie parcial 1 Parcentaje superficie parcial 2 Porcentaje superficie parcial 3 Total
100% 0.0% 0.0% | 48,5 |
Suplemento al valor-| 0,00 WIm3K) Valor-U:’M(m‘K)

5.2 Description of the construction of the exterior walls including insulation (in
necessary with connection points with other walls)
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(F1_fachada en sl PHPP) S 2

_mortero de cemento color blanco; e=5mm
EPS; &= 160mm A=0,052Wimk
termoarcilla; e= 190mm a=0.422Wimk
yeso (estanqueidad); e= 15mm
lana de roca knauf; e= 60mm a=0,0a2wimK

pyl; @= 26mm (13+13mm)
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A layer of gypsum plaster is applied on the inside of a ceramic brick (thermoclay) wall enclosure. The
gypsum plaster is protected by a layer of mineral fibre insulation in a camera formed by gypsum
plasterboards.

On the outside, a system with an insulation of graphite expanded polystyrene and acrylic plaster is
applied.

Deck and terrace parapets are completely covered with thermal insulation, in order to guarantee the
continuity of the insulation layer.

Nr. elem. cons Denominacidn de elemento constructivo ¢Aislamiento interior?
: 01ud ‘F1_fachada I
Resistencia térmica superficial [m=nV]
Inclinacién del elemento 2Muro Y interior R 0,13 N
Adyacente a:1-Aire exterior exterior R, 0,04
Superficie parcial 1 T [WHmK]] Superficie parcial 2 (opcional)  L[wimk)] Superficie parcial 2 (opcional) L [wHmK]] Espesor [mm]
morterc de cemente 1,300 5
EPS SILVERTECH 031 0,031 160
termoarcilla 0,432 190
yeso (estanqueidad) 0,570 15
Ultracoustic R 0037  Peril deacero 50,000 Pl de acero 50,000 1
galvanizado galvanizado
Ultracoustic R 0,037 perfil de acero 50,000 99
galvanizado
pyl 0,250 26
Porcentaje superficie parcial 1 Porcentaje superficie parcial 2 Porcentaje superficie parcial 3 Total
95% YT 0% | 49,6 |cm
Suplemento al valor- D,DO o ﬁWf(m’K) ValDr-U:Wf(m’K)
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5.3 Description of the construction of the roof/top floor ceiling including
insulation with connection points with exterior and interior walls

— baldosa cerdmica; 8= 10mm
mortero autonivelante; e= 20mm

para fi ion de pendi e lia= 76mm !
[ExT] !
XPS ursa; e= 100mm :

! pyl; e= 15mm El .
lana de roca knauf; e= 100mm

CUBIERTA TIPO 1

(C1_cublerta transitable en el PHPP) ~ lesa  e=260mm

XPS ursa;  e=200mm

[ExT]

mortero para formacion de pendiente; @ media= 75mm

AAAAAAAAAAAAAA
L__pyl; &= 15mm lTﬁ|
| lana de roca knauf; e= 100mm
CUBIERTA TIPO 2 |
(C2_cublerta no transitable) | losa  e=260mm

________________________________________________________________________________________________
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A layer of gypsum plaster is applied on the inside of a ceramic roof tile. The gypsum plaster is protected
by a layer of mineral fibre insulation in a camera formed by gypsum plasterboards.
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On the outside, an insulation of extruded polystyrene and mortar forming slopes are appliedunder the

waterproofing layer.

Derominacion de elemento constructivo

01kf §C1_cubierta transitable sobre el salon
FResistencia termica superficial [rmw]
Inclinacian del elermentai]-Techo interior A,; 0,13
1-Aire exte exterior F,, 0.04
A elementos constructivos paralelos E spesor Total
Superficie parcial 1 Lrwitmk)l  Superficie parcial 2 [op L wimkl]l Superficie parcial 3 (op * Cwmen Espesor e, [rmm]
baldosa ceramica 1,000 10
mortero autonivelante 1,300 20
mom?ro para formacion de 1,300 50
pendiente
XPS SL 10cm 0,035 100
losa ceramica 0,929 260
yeso (estanqueidad) 0,570 15
Ultracoustic 0,035 100
pyl 0,250 15
Forcentaje superficie parcial 1 Faorcentaje superfug parc 2 Foarcentaje superficie parcial 3 Tatal
10022 | 57,0 |om
Upt| 0,158 |wiimat
Re:| 6,314 |[(m)iw
B elemento constructive en forma de cufia
_Superﬁcie parcial 1 LIwimK)]  Superficie parcial 2 [op  Awi(mK)] Superficie parcial 3 [op  * Dwi(mk)] _Espesor &, [rm]
gmom?ro para formacion de 1,300 N
ipendiente
Porcentaje superficie pan

cial 2

Porcentaje superficie parcial 3 E zpesor & [om)]

Uy

R1:

Valor-U de superficie rectangular:

[ 5.0 Jom

26,000

Wilrnek)

0,038

ek

0,158

Wik
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Dlenominacion de elemento constructiva
02kF iC2_cubierta no transitable superior

Fiesistencia térmica superficial [m2kiw]

Inclinacidn del elemento 1.Tec,||0“ interior F,; .UI‘1 3.
Adyacente a; 1 -Aire exte: exterior R, : 0,04
A elementos constructivos paralelos Ezpesar Total
Superficie parcial 1 LiwWAmE)]  Superficie parcial 2 jopecic L WAmE)]  Superficie parcial 3 (opcio  LIWmE] Espesar & [mm]
i :
ir]net;r;:ie;'c;tgara formacion de 1,300 50
XPS SL 10cm 0,035 200
losa ceramica 0,929 260
yeso (estanqueidad) 0,570 15
Ultracoustic 0,035 100
pyl 0,250 15
Forcentaje superficie parcial 1 Forcentaje zuperficie parcial 2~ Forcentaje superficie parcial 3 Total

003

[ 64,0 [em

Ug| 0,109 [wim)
Rar| 9.146 [imk)ew

B elemento constructivo en forma de cufia

Lpwiimk)]  Superficie parcial 2 [opeic  LMWAmE)  Superficie parcial 3 (opeio L[WAmE]] Eszpesor e, [mm]
‘mortero para formacion de
S 1,300 . 50
:pendiente
Forzentaje superficie parcial 1 Farcentaje superficie parcial 2 Forzentaje superficie parcial 3 Ezpezor e, [mm]
1003 ] | 5,0 |°m
Uyl 26,000 |wimk)
R1:| 0.038 [impew
Valor-U de superficie rectangular: | 0,109 |wim)
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5.4 Description of the window sections including installation drawing

Carpinteriade PVC _ _ _ | . _ _ _ Vidrio triple o triple laminado
con color a elegir por la propiedad ) f segln conveniencia:
U= 1,14W/m2K ' [l U=0,64W/m2K en fachada S; U=0,53W/m2K en fachadasE, O, N
: : g=0,47 6 g=0,50 en fachada §; g=0,38 en fachadas €, O, N
1 1
1
Cinta impermeabilizante yde. _|_ _ _
proteccidn al viento \
‘ .
.
A
.
Mortero acrilieg. _|_ _ .
espesor: 5mm N .
.
.
A
' .
Sistema SATEde EPS. _|_ _ " LY
espesor: 40mm ~ s, N
A =0.032 WimK = N )
" N _ Cinta Fentrim 20 50/85 de Siga
o . N -~ " [ESTANQUEIDAD]
. A -
-
N
NN .
] b
i\ = .
Mortero acrilico 7 * _ _ Perfil de acero galvanizado
para acabado de SATE LY, — para anclaje de trasdosado autoportante
espesor: Smm T Se colocardn con una distancia Iintereje de 60cm
SULULL
AU ATAUA
| _ _ Doble placa de yeso laminado
'h"l ! espesor: 13+413mm
Sisterna SATE de EPS
espesor: 160mm ~ ~ ([~ 2 =AY Lara da
A=0.032 WimK _Iflhf _______ Espn:w:r:;:'m
\ \\ A= 0.032 WimK
Fébrica de termoarcilla il U OAUATA
espesor: 190mm Enlucido de yeso[ESTANQUEIDAD]
A=0.432 WimK ai"mr= | espesor: 15mm
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Three types of glazing with three panes were used and two chambers filled with argon gas. The glazing
used on the north, west and east facades (triple Low-E glazing) has the following characteristics:

_The Ug value is 0,53 W/m2K.

_The gvalueiso,38.

Glazing used on the south facade (triple Low-E glazing and sun control) has the following characteristics:
_The Ug value is 0,64 W/m22K.

_The g valueis 0,47 or 0,50, depending on whether the glazing is laminated or simple.

The window frame is made of PVC profiles (Kdmmerling 76), and it has the next characteristics:

_The Uf value is 1,2 W/m2K.

The intercalary in the edge of the glazing is a warm edge type, being the ¥ value 0,038 W/mK.
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6 Description of the airtight envelope; documentation of the pressure test
result
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Basement floor: The in-situ concrete slab in itself is airtight. Any penetrations and joints are treated using
airtight liquid membrane.

Basement ceiling: The in-situ concrete compression layer in itself is airtight. Any penetrations and joints
are treated using airtight liquid membrane.

Basement walls in contact with the ground: The in-situ concrete walls in themselves are airtight. Any
penetrations and joints are treated using airtight liquid membrane.

Exterior walls: for airtightness of exterior walls and partition walls of the Pasive House building, gypsum
interior plaster was applied all over the surface. Any penetrations and joints are treated using airtight
liquid membrane.

Roof: gypsum interior plaster was applied al over the surface. Any penetrations and joints are treated
using airtight liquid membrane.

Windows: the windows frames of PVC are airtight. The glazing is sealed into this with silicone sealant all
around. The plaster ends at the gap of the window. The space between the window frame and the plaster
is covered by a piece of airtight sheet which is stick on both sides by airtight tape.

Results f pressure test on 29/10/2020:

Resultados del test a 50 Pa: Despresurizacién Presurizacion Media
V50: m*h50 (Caudal de Aire) 307 (+/-0.9 %) 313 (+/-0.8 %) 310
n50: 1/h (Tasa de Renovacion de Aire) 0.51 0.52 0.52
w50: m¥(h-m? Area del Suelo) 1.53 1.56 1.55
q50:

Areas de Infiltraciones:

EqLA @ 10 Pa (cm?) 109.0 (+/- 2.6 %) 113.5 (+/- 2.2 %) 111.2
LBLELA@ 4 Pa (cm?) 54.9 (+/- 4.3 %) 57.8 (+/- 3.6 %) 56.4
Curva de Infiltraciones del Edificio:
Coeficiente de Caudal de Aire (Cenv) m3/(h-Pan) 19.4 (+/- 6.8 %) 20.9 (+/- 5.9 %)
Coeficiente de Infiltraciones (CL) m?®/(h-Pan) 19.0 (+/- 6.8 %) 204 (+/-5.9%)
Exponente (n) 0.711 (+/- 0.019) 0.698 (+/- 0.016)
Coeficiente de Correlacion 0.99957 0.99967

Norma del Test: EN 13829

Modo del Test: Despresurizacion y Presurizacion

Método del Test: A

Norma a cumplir: EN 13829 n50<0.6 1/h
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7.1 Description of the planning of the ventilation ductwork
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Fresh air is intaken near the entrance to the plot. Fresh air is supplied in rooms “despacho profesional”
(basement floor); “"dormitorio 1” and “salon-comedor” (ground floor); and “zona de juegos”, “dormitorio
2" and “dormitorio 3" (first floor). Air is transferred in the next areas: “escalera”, “acceso distribuidor”,
“vestidor” and “distribuidor”. Air is extracted from “bafio 1” (basement floor); “cocina”, “aseo” and “bafo
2" (ground floor); and bafio 3” and “zona de juegos” (first floor). There is a geothermal heat exchange
present: a conduit about 40 meters long, bured in the south and east of the plot.
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7.2 Description of the planning for the central unit (of the ventilation system) /
the ventilation device

The heat recovery used in the ventilation system is ComfoAir Q350 ERV, Comfort Vent Qo ERV
(Zehnder).

Its characteristics are:

_Airflow range: 70-270 m3/h

_Heat recovery rate: nur = 86%

_Specific electric power: Pejspec = 0,22 Wh/m?3

_Humedity recovery: ny = 73%
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8 Description of the heat supply system

The hot water generation and space heating and cooling takes place through an aerothermal heat pump.
The indoor unit is located in the facilities room. The outdoor unit is located on the deck of he master
bedroom.

Spaces are heated and cooled by radiant ceiling panels, located in every room, except in the basement
rooms, in the bathroom and toilet and in the dressing room.

The building has a photovoltaic installation located on the roof, made up of 8 photovoltaic panels with a
power of 400 W each.
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9 Brief documentation of important PHPP results (at least the information
contained in the “verification”worksheet)

Casa Pasiva Comprobacion

Edificio:

vivienda unifamiliar pareada

Calle:

Encarnacion Andrés

CP i Ciudad:

28035 Madrid

ProvinciaiPais:

Madrid E S-Espaiia

Tipo de edificia;

vivienda unifamiliar

Datos climatic os:

ES000Mb-Madrid

Zona clirmatica:

4 Calido-templado

Altitud de |s localizacidn: G661 m

Propietario ! cliente:

Calle:
CP I Ciudad: Madrid
= =5 Frovincial Pais: [Madrid E S-Espafia
Arguitectura: [RC arquitectura Instalaciones: |RC arquitectura
Calle:|Postas Calle:|Postas
CP [ Ciudad:|28300 Aranjuez CPJ§ Ciudad: (28300 Aranjuez
Provincia/Pais: |Madrid ES-Espaiia Provinciaf Pais: |[Madrid ES-Espaiia
C fa: |RC arg tura Certificacion: |ZE Passivhaus Services Ltd
Calle:|Postas Calle:|386 BUXTON ROAD
CP i Ciudad:|28300 Aranjuez CP I Ciudad: [SK2 7BY |STOCKPORT
Provincia/Pais: |Madrid ES-Espafia FrovinciafPais: {GREATER MANCHESTER |
Afio construccidn: 2020 Termp. interior imvierno [*C]: 20,0 Temp. interior verano [°C]: 25,0
Mr. de viviendas 1 Ganancias internas de calor (GIC); caso calefac cidn [Wrmz]: 2.4 GIC caso refrigaracidn [WWirrd]: 24
Mr. de personas: 3.1 Capacidad especifica pYhi por i@ de SRE]: 84 Refrigeracion mec anica: ®
Valores especificos referenciados a la superficie de referencia energética
o ] N Crntenos
Superficie de referencia energética it 197 6 Criterio atemativos Cumplido??
Calefaccion Demanda de calefaccidn  KAThI(rRa) 13 = 15 - Si
I
Carga de calefaccidn Wi 10 E 10
e——
P——
Refrigeracion Demanda refrigera. & deshum, KA RIrRa) 10 = 15 15 si
I
Carga de refrigeracidn W ] = 10
Frecuencia de sobrecalentamienta {= 25 °C) % - = =
Frecuencia excesivamente ata humedad {= 12 gfkg) % 0 = 10 Si
e——
Hermeticidad Resultado ensayo presion ng 1fh m = 06 E
Energia Primaria no renovable (EP) Demanda EP  KYWhi{na) = E
P——
Energia Primaria I;)'emanda PE’R K hiirmea) 32 = 1] Jali]
Renovable (PER) Genetacidn de Energia ;
Renovahle Kihirea) 12 =

? Celdavacia: Falta dato; " No requerimientao

Confirmo gue los valores agul presentados han sido determinados siguiendo la metodologia de PHPP y estan basados en los
valores caractetisticos del edificio. Los calculos de PHPP estan adjuntos a esta comprobacidn

iCasa Pasiva Classic?

{

Funcidn: Mambre: Apellida; Irma;
mrosa_ia | [e1aiglesia
Fecha ernisidn: Ciudad:
[287913265_131115_PEPE 5_es09 | [Madrid |

Project data imported from designPH 1.1.5

Codigo desplegado PHPFP 8:

287913265 13111 5_PEPES_es04

Mrosa de la Iglesia Arranz | 659 507 004 | mrosa@rcaquitectura.com
Cristina Romero Medina | 625 58 74 73 | cristina@rcarquitectura.com
RC ARQUITECTURA C.B. NIF: E87694329

29

calle postas 59 12 10 28300 aranjuez



RC

arquitectura

10.1 Overall construction costs

950 €/m2 living/useful area.

10.2 Building costs

950 €/m2 living/useful area.
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11 If available: experiences (user assessment, actual consumption values)
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project

12 If available: reference to any existing studies / publications relating to this
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