The Passive house:
a model of energy savings




Introduction

u Concept: extremely small heating energy demand + passivewar
u May 1988

u BoAdamson

u Wolfgang Feist

u First passive house in 1990 in Darmstadt, Germany
u September 1996: Passivhauslnstitut

u Mostly located in Germany and Austria

u Spreadingin Europe and North America
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u Spaceheating demand p UQ® NG 8&H
u Primary energy demand p¢ Qo R4 80




How does a Passive housesave energy?

| OWhat are the origins of heat lossesin a building?

Il Owhich solutions are proposed by the Passive house concept?d
Application to the Nordic F o | k e ¢ dasbkive house.

|1l OResults and feedback from the Nordisk F o | k e ¢ ePastive




| dWhat are the origins of heat lossesin a
building?

u  Conduction
u Convection
u  Radiation

u Air leakage

® Roof

m Walls

= Air leakage

® Windows and doors

| Floor

B Therm



Il - Which solutions are proposed by the
Passive house concept?
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II.1 Thermal Insulation (1/2)
u U-value: heat transfer coefficient
Y T wr ae)

u Y —

u Thermal resistance: ability of a material to resist a heat

flow Airflow
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¥ Thermal conductivity (W/(m.K))



II.1 Thermal Insulation (2/2)

Steel facade <«—— Underlay
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Vapour barrier Synthetic foam
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11.2 dAiIrtightness (1/2)

u Alr change rate:
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u  Criteria for a passive house: ¢ T Q

u  Specific leakage rate:
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u Criteria for a passive house: 0 T O i &




11.2 OAiIrtightness (2/2)

u Blower door test
u Results

Underpressure 0 T Wl 1 &
Overpressure U ™ Qf i &
Combined: 0 MW T3 CC




1.3 - Thermal bridges (1/2)

Exterior Interior

sy ) '.' PR
o ) | e

outside 0°

i
‘ rain runs off

‘ wall, none
gets soaked
up by
brickwork

inside 20°

internal thermal mass
retains warmth in
winter and coolth in
summer, no thermal
bridging

warm wall 100mm of external insulation

Linearthermalbridgelosscoefficientcrite
u B ad

Thermal conductivity criteria for the the
element

u _ T wlad

Thermal Break Technology




11.3 - Thermal bridges (2/2)

AYAMA.'YMAYAYAYAY

v.v.v.'.v‘ 'v' ' .Y.v.'.v.v.'.v.v
llllllllllllll

Purenit ¢ Vapour

barrier

Edge insulation 50 mm

Floor
Concrete 100 mm
4 Plaster
Radon barrier = Vapour barrier
"]
EPS 265 mm l
Concrete 120 mm > T Nonwoven
|==|I_' s - EPS 150 mm
Edge insulation 100 mm B —
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1.4 dWindows (1/2)

L d’i
5 Standard
a o et Reinforcement
Low-E Glass o \
{refiects heat back in) Z 32222332;0.,
V bar reduces thermal
A transmérance)
4
Slim Profile
; (lim sight line
{sunlight, short-wave éé*
e i / profiles)
through glass) A
i
| ' HEAT
Gas Filled Cavity | (long-wave ragiason
(Argon or Krypton, reflected back nto home)

reduces heat transfer)




1.4 dWindows (2/2)

~ 3 3 3 Glazing
u Y U-value Ug
—
glazing-edge
V-value ¥g

UT P Y pPpavta & il




11.5 o Ventilation system (1/2)

- childrens
'~ room

u  Fresh air flow * 30 m3/h/ person

u Cascade ventilation




