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A was working as a physicist. | read that the construction
iIndustry had experimented with adding insulation to new
buildings and that energy consumption had failed to reduce.

This offended me T it was counter to the basic laws of physics.
| knew that they must be doing something wrong. So | made it
my mission to find out what, and to establish what was needed
to do it righto

Dr Wolfgang Feist



Passivhaus History @th

e Organisation

In the late 1980& Dr. Wolfgang Feist (Germany) and Prof. Bo Adamson

(Sweden) developed the Passivhaus principles.

A 1991 first prototype in Darmstadt-Kranichstein (Germany) ‘Ol)
A 1996 the Passivhaus Institute was created
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Since then around 20,000 Passivhaus projects have been completed
world-wide, mostly in Germany and Austria.

The Passivhaus Standard is now the leading international low-energy
standard.

The Passivhaus is a building concept that can be adopted by anyone!

Weber pre-fabricated timber frame Passivhaus, Germany
(photograph KP ArCreation)
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In the cities of Brussels and Frankfurt am Main all public buildings
are now being built to Passivhaus standards

Headquarters of CIT-Blaton, a construction company based near Brussels.
The rear part of part of the school was renovated according to PassivHaus
standard. (source: Architecture today)
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A Passivhaus standard is not confined to residential properties and
has been achieved in several office buildings, schools and

supermarkets around Europe.
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The Passivhaus standard is mostly applied to new buildings, but it has

also been used for refurbishments

Block of flats built to Passivhaus standard, Vauban District, Freiburg, Germany
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Passivhaus is the leading international low energy, design standard.

Simmonds.Mills / Thermal Inspections Ltd.
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Thermal Fabric for UK climate

Typical U-values W/m?K :
Roof (0.06 to 0.15)
Wall (0.08 to 0.15)
Floors (0.10 to 0.15)
Windows < 0.8

Importance of Compact Design

High levels of continuous insulation



Passivhaus Principles $Ih

The UK Passive House Organisation

Minimal thermal bridging
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Airtightness

Continuous air barrier
Clear understanding of position

of barrier in all cases

Selection of suitable material and
method of joining

Importance of sequencing and

process of installing barrier

Continuous air barrier to achieve < 0.6 ach @ 50 Pa
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Ventilation

Mixed mode
High efficiency heat recovery > 90%

(unit) during heating season

Natural ventilation during summer
Excellent indoor air quality

Importance of design and

commissioning.

Controlled ventilation and heat recovery during the
heating season with MVHR.
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Maximise use of solar and internal heat gains &
protect against overheating.
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Annual heating demand

kWh/m?

Orientation of main windows



Passipedia

assivhaus

Trust

The UK Passive House Organisation

passipedia

search

e

navigation

Structure:

= Passipedia A-Z
= Basics
= What iz a Pagssive
House?
m The Passive House -
definition
m The Passive House -
historical review
= Energy and ecology
= Efficiency vs.
performance
m Energy efficiency - the
key to future energy
supply
Summer
Internal heat capacity
Building physics - basics
A ffordability
Passive Houses in

Aiffarant ~limatacs

2 Login -

article discussion recent changes N

You are here: start » basics » what_is_a passive_house E
What is a Passive House? -

A building standard that is truly energy efficient,
comfortable, affordable and ecological at the same
time.

Passive House is not a brand name, but a construction
concept that can be applied by anyone and that has stood
the test of practice.

Yet, a Passive House is more than just a low-energy
building.

= Passive Houses allow for energy savings of up to 90%
compared with typical central European buildings and
over 75% compared with average new constructions. In
terms of heating oil, Passive Houses use less than 1.5
litres per sguare meter of living space per year — far less
than typical low-energy buildings. Similar energy savings

LOW ENERGY HOUSE

]
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Heating energy kWh/(m? yr)

PASSIVE HOUSE

have been demonstrated in warm climates where buildings require more energy for cooling than for heating.
= Passive Houses are also praised for their high level of comfort. They use energy sources inside the building such as the body heat from the

residents or solar heat entering the building — making heating a lot easier.

undesirable heat out.

Table of Contents

='What is a Passive House?

= The Passive House has got it all

= And this is how it works

- Examples of existing Passive

Houses and their residents
confirm: the Passive House
concept worlks!

- What's the Passive House “secret™?

-See also

Special windows and a building shell consisting of highly insulated exterior walls, roof and floar slab keep the desired warmth in the house — or

= Aventilation system consistently supplies fresh air making for superior air quality without causing any unpleasant droughts. A highly efficient heat

recovery unit allows for the heat contained in the exhaust air to be re-used.
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And this is how it works

—= Efficiency improves comfort

The Passive House is the world leading standard in energy-efficient construction: A Passive House requires as little as 10 percent of the energy used by
typical central European buildings — meaning an energy savings of up to 90 percent. Owners of Passive Houses are barely concerned with increasing
energy prices.

= Passive Houses require less than 15 KWh/(m?yr) for heating or cooling Solar thermal coll. Super
(relating to the living space) (optional) insulation
= The heating/cooling load is limited to a maximum of 10 W/m?
= Primary energy use may not exceed 120 kKWh/{m?a). : 2
= Passive Houses must be airtight with air change rates being limited to nsg = triple
0.6/h. O
: _ : double
= In warmer climates and/or during summer months, excessive temperatures E
. low-e lz—é? £
may not occur mare than 10 % of the time. h - £
glazing supply
The Passive House is a sustainable construction concept that provides for : PP
affordable, high-quality buildings as well as comfortable, healthy living conditions. il R
And its principles are quite easy to understand:
princip: q ¥ 4{5 : i = ;
= As newer buildings are increasingly airtight, ventilation through joints and ‘ e i Falis |
cracks alone is not sufficient to provide for fresh indoor air. Opening the entilation system with 3
windows as recommended won't do the job either. Frash air is not merely a heat recovery
matter of comfort but a necessity for healthy living. Ventilation systems are v 4

therefore the key technology for all future residential buildings and retrofits. ground heat exchanger

= Even though ventilation systems do require an extra investment to begin with they will end up saving considerable amounts of energy costs, provided
that they are highly efficient systems. Passive House quality ventilation systems will reduce the operating costs of any building.

= This is where the Passive House concept comes in: As large amounts of fresh outdoor air need to be supplied to the building anyway, why not use this
air for heating? - Without any extra amounts of air, without any recirculation of air, without any inconvenient noise or drafts? This way the ventilation
system pays off twice.

= This “supply air heating” concept only works in extremely well insulated buildings — that is in Passive Houses. In expert terms: The transmission
heating load must be less than 10 VW/m?® to make sure that the required heat can be provided by the supply air.
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