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cQue es esto del Passivhaus?
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;Donde comienza la historia?

1886 - Fram Nanse 1974 - Lo-Cal lllionois 1977 - Sasketoon 1988 - Europe 1996 - Darmstadt

Passive House
/nstitute



...long time ago

Imagen: Jesus Menéndez




1886 - Fram Nanse
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1974 - Lo-Cal lllionois

University of Tlinois at Urbana-Champaign
Small Homes Council-Building Ressarch Council

COUNCIL NOTES

C2.3 ILLINOIS LO-CAL HOUSE

THE *ILLINOIS LO-CAL HOUSE" W_
The increaslng scaraity of fuels makes It impera-
tive to indode more cnengy-corserving foatires
in our housing

This publicstion describes the design, con-
struction, and predicied performance of a house
which uses shoul one-half the eneegy needed to
bheat a house of the same tize which was bullt to
meet 1574 insulation standands (U. 5. Department
of Housing and Urban Development standards
for hosses locared in aress having o heoting
season of barwesn 4300 and 8000 degrec-days)
Because of its low energy roquinements for heat-
ing, it has been called the “Wingis Lo-Cal
House,” [f the Lo-Cal House is companed 1o the
1yplaal house of 1550, the Evings &re dvan mede
dramatle

A comparizon with a house built to the 1980
HUD standards Is also Included. Tt should be
noted ihat the level of insulation recommended
in the new rmui:mm standards {5 approaching
the super ded in the firt

O the reduction, aboumt 70% is due to the extm in-
sulation. The renalaing reduction Is due 1o the
location of mast of the windovs in the south wall,
where they act as solar colleciors,

DESIGN AND CONSTRUCTION FEATURES

Tnsulation
» Heavy ceiling insulation
» Heavy wail imsulation
» [mpraved flaor and crewl-space insulstion
o Triple-glazed windows
» Complete vapor retarder (barrieri
» Tight construction to minimize atr leakage

Salas
» Mojor unis of house oriented sait-wast
« Roof overhang designed foe solar control
= No windows on the cost end west walls
» Major glass areas on tve south well

General Features
® Can e buill with standasd, readily avaliable

Lao-Cal puiication ln 1974, wihich was deted
extiemne at the me.

The major features which account for the ex-
ceptional reduction in energy usage are:

» Superior insalation

# Solar arfentation

COUNCILNOTES  Velume?  Numbgel  Fall, 100
).I“ I“lh'ﬂ-l‘-n-"ﬂ-l‘l Unrvessins of Winas
Ravined by Michagh T. MeC  RHC AR
tl-dulid-hhy Wayne L. Shick snd A Jones, FALL
welants tarme 1 e and et Canae
UL, fota 1 Eutinadd Daclyrs ;,...n :.,....u

Baliwrr Hewny B Spies Rovviemge Toems | Midver

Al ighm revereed. o Facw of s wu
Leme wdy = A Tose Ve iaber, Todniabad
B
-h-m-dli--Aurhn- i‘h—;
Fotd Chempeigs, Blaany 49821 This Irmnmllmq

STEA S T RATARVAL A SRS 21 M PILCIMRNL I8 VS NS
pon squine.

Poge2

« Nio new fechnology or lsbar skills requilsed
» Dasign conforms to current practice
o Deslgn adapes 10 various lot orlentations

Benefits
& Low-cost heating system
= Low snergy use for hoating
# Low-cost cooling system
e Low enemgy use for cooling
® Favorebie ratins of benelit to cost
# lmproved acouitic pesinrmance

CONSTRUCTION DETANLS

This design is considered appropeiate for most
areas of the United Seates having a heating season
of 4500 degres-days ar mare.
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1988 - Europe
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Envolvente

15 kWh/m2| 10 W/m2| 0.6 ach | 0.01 W/mK
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Aislamiento. Puente-térmico

* Reducidos al minimo =
+ Balcones, parapetos

Estan quel idad + Elemento repetido en aislante =

« Infiltracién y exfiltracién « Cambios de geometria + /-

« Continuo
+ Material vs grosor
« Sin huecos

« Continua y tnica
+ Cara interna

+ Juntas.

» Perforaciones



Alslamiento.

» Continuo.
» Material vs grosor
» Sin huecos.






Alslamiento.

» Continuo.
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Alslamiento.

» Continuo.
» Material vs grosor
» Sin huecos.






Estanqueldad

» Infiltracién y extiltracion
 Continua y Unica =

» Cara interna

* Juntas.

» Perforaciones



Viento

Flotabilidad

1.2
1.1
1.0
0.9
0.8

Fuente: Universidad de
Nottingham




Estanqueldad

» Infiltracién y extiltracion
 Continua y Unica =

» Cara interna

* Juntas.

» Perforaciones



Condensacion

360g
0°C and 80%RH water/day

1m of wall






Estanqueldad

» Infiltracién y extiltracion
 Continua y Unica =
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Estanqueldad

» Infiltracién y extiltracion
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» Reducidos al minimo ==

» Balcones, parapetos

» Elemento repetido en aislante =
» Cambios de geometria + /-



Efecto del puente termico

Valor-U(W/mZ3K)
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Puente térmico B Valor-U

200 400 600 3800 1000

Grosor aislante(mm)
Lana mineral A = 0.035




» Reducidos al minimo ==

» Balcones, parapetos

» Elemento repetido en aislante =
» Cambios de geometria + /-
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Diseno
Compacto | Integral | Estrategia solar

<) N\

Estrategia solar

Compacidad

Integral
« Relacion A/V + Maximizar ganancias
» Factor forma: A/TFA « Equipo al principio + Sobrecalentamiento
+ Minimiza pérdidas « PHPP. verano

» Inercia térmica

» Nivel de detalle
» Rentable



Compacidad

 Relacién A/V
 Factor forma: A/TFA

» Minimiza pérdidas



Integral

» Equipo al principio
- PHPP.

» Nivel de detalle

« Rentable



Passive House Verification

Buiding: End-of-Terrace Passive House Kranichstein

Location and Climate:  Darmstadt Kranichstein Standard Germany
Street:
Posloode/City:  D-64289 Darmstadt
Country: | Germany/Hesse
Euilding Type: Terraced House/Dwelling

Home Owner(s) / Client{s}: Bauherrengemeinschaft Passivhaus
Street:
Postcode(City:  |[D-64289% Darmstadt

Aschitect: | Prof. Bott/Ridder/Westermeyer

Street; | Jahnstr. 8
Pasteode/City: |D-642B5 Darmatadt
Mechanical Systerm;  (Seb Dipl,-Ing, Norbert Stdrz
Strest: |Bahnhofstr. 49
Posteode/City:  |D-64319% Pfungstadt

with PHPF are attached lo this application.

Year of Construction: 1991
Number of Dwelling Units: i 2 Interior Te 20.0 &
Enclosed Volume V,: 665.0 m* Internal Heat Gains: 2% Wime
Mumber of Decupants: 4.5
Specific Demands with Reference 1o the Treated Floor Ares
Treated Flaor Area: 156.0 m
Applied:; Annual method PH Cerliticate: Fultitled 7|
Specific Space Heating Demand: 14 kw'h.f(ng'_l 15 kWh/{m?a)} v
= es
Heating Load: 10 Wim2 10 Wim2
Pressurization Test Resuit: 0.2 ! 06 R Yes
Specific Primary Energy Demand 2 "
(DHWY, Heating), Goaling, Auxilizry and Howsshold Bectricity): 61 kWhi{m"a) 120l m?a) Yes
Specific Primary Energy Reduction
through Solar Elactricity: kWh/(m"a)
Fraquency of Overheating: 3 % aver | 25 |“C
Specific Usetul Cooling Energy Demand: KkWhi(m*a) 15 kWhi{m=a)
Coaling Load: ] Wim*
We confirm thal the values given herein have been Issued on:
determined following the PHPP methodology and based
on the characleristic values of the building. The calculations signed:




Integral

» Equipo al principio
- PHPP.

» Nivel de detalle

« Rentable



DETAIL THERMAL BYPASS INSPECTION CHECKLIST
CHECKED BY: AIRTIGHT CONSTRUCTION
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Integral

» Equipo al principio
- PHPP.
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Estrategia solar

» Maximizar ganancias

» Sobrecalentamiento
verano

» Inercia térmica



Componentes

Ventanas | Pozo canadiense | Biomasa

SN

Triple acristalamiento Estufas de biomasa

- Calidadms Intercambiador tierra/aire « Instalacion
+ Factor solar » Desventajas
« Emisividad » Funcionamiento

» Huella de carbono
+ Instalacién= « Entrada del aire

» Clima mediterraneos



Triple acristalamiento

° Calidadm B

o Factor solar
« Emisividad

» Instalacion









Triple acristalamiento

° Calidadm B

o Factor solar
« Emisividad

» Instalacion
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Jestis Menéndez



Intercambiador tierra/aire

« Funcionamiento
 Entrada del aire
e Clima mediterraneos



Estufas de biomasa

e Instalacion
» Desventajas
e Huella de carbono



Aire

Ventilacién | Calidad interna del aire | Humedad

» Ubicacion sm

. Eficiencia A| re fI'eSCO » Baja humedad relativa

. « Estrategias
» Conducciones &

MVHR

» Funcionamiento

Aire seco

» Beneficios

* Renovacion constante

» Entrada y salida

* Intensificador

+ Filtros y mantenimiento .



VMIVHR

Funcionamiento =
Ubicacion um
Eficiencia
Conducciones






VMIVHR

Funcionamiento =
Ubicacion um
Eficiencia
Conducciones









VMIVHR

Funcionamiento =
Ubicacion um
Eficiencia
Conducciones



Aire fresco

» Renovacion constante

» Entrada y salida

» Intensificador

» Filtros y mantenimiento.









Alre seco

» Benetficios
» Baja humedad relativa
« Estrategias



Calidad

Control | Certificacién | Valor

[ TN\

Control y calidad
+ Objetivo comun Ce rt|f| CaC| én - FAQS

« Fase de disefio » MVHR: ruido vy filtros
- Productos certificados * Planos « Tarifa eléctrica
- Garantia "Passivhaus"” ' Célculfa putentes‘ térmicos + Humedad relativa
+ Proyectado = Ejecutado * Energia primaria « Coste
+ Presunciones

» Perdurable » Precio - Valor
« Certificados

+ Imédgenes




Control y calidad

» Objetivo comun

» Fase de diseno

» Productos certificados
» Garantia "Passivhaus"

» Proyectado = Ejecutado
» Perdurable



Certificacion
» Planos

» Cdlculo puentes térmicos

» knergia primaria

» Presunciones

» Certificados
» Imagenes



FAQS

« MVHR: ruido y filtros

 Tarifa eléctrica
 Humedad relativa
« Coste

 Precio - Valor



-

Ejemplos

Projectos Pasisvhaus. Absoluto
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www.plataforma-pep.org




Sum of documented Passive Houses

Projectos Pasisvhaus. Absoluto
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Imagen: Jesus Menéndez




Imagen: Jesis Menéndez
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Imagen: Jesus Menéndez










Imagen: Mark Siddall / www.leap4.it







-

. l Imagen: Mark Siddall / www.leap4.it







+ Informacion

www.passiv.de GO( }gle

www.plataforma-pep.org

Madid
é Khorra | R
con Energla Comunidad de Madrid
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Guia del estandar Passivhaus
Edificios de consumo
energético casi nulo

GUlA DEL ESTANDAR PASSIVHAUS. Edificion de consumo emargélico casi nulo
FR:

JANET COTTERELL and ADAM DADEBY E
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