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“We .... know there are known
unknowns; that is to say we know
there are some things we do not know,
But there are also unknown unknowns
-- the ones we don't know we don't
know."




We have three known unknowns ......

Or are they still unknown unknowns?
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Myths, Fables and
Fairy Tales
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warm in winter

low running costs

Like going from a privy to a house with indoor plumbing!



Passivhaus is a discipline in counting and adding up

* An energy standard for buildings with an absolute energy target

15 kWh/ m2.yr for space and cooling energy
120 kWh/ m2.yr primary energy

 Measured performance

* A set of methodologies for delivering the target, or telling you
what performance to expect if you can’'t go the whole way
towards the target

airtightness

thermal bridge free

triple-glazing

heat recovery ventilation

energy-efficient lights and appliances
optimising solar gain and avoiding overheating

provides a real how-to guide, not an aspiration




Buildings are an energy system - energy in, energy out
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Zero Carbon Compendium
NHBC Foundation

A comparison of energy
efficiency standards
around the globe

Published September 2009
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Passivhaus energy standard
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Darmstadt Passivhaus




final energy consumption measured kWh/(m?a) ( living space )
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Sept. 92

Sept. 93

[ Natural Gas for Heating
Sept. 94
[l Natural Gas for DHW

Sept. 95 [] Natural Gas for Cooking

Sept. 96 M Electricity used by Services

] [ Electricity used by the Ventilation System

Sept. 97
O Electricity used by household equipment

Sept. 98

Sept. 99

KWh/(m2.yr) actual

Heating 11

Total 32 ....a 90% reduction on average consumption levels
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Heating demanhd
15 k\Wh / m?.year



[KWh/(m?a)]

annual heat consumption

Occupant behaviour makes a difference: the average matters
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Existing buildings

Low energy buildings

Passivhaus houses

90%

63 row houses
in Heidelberg (Bj. 1962)

41 low energy houses
Niedernhausen 1991

27 low energy
houses, Hessia

22 houses,
PH settlement
Wiesbaden 1997

32 passive houses
Kronsberg 1998




Careful design detailing is essential.....

QuickTime™ and a
decompressor
are needed to see this picture.



Airtightness — the red pencil line test

Source: PHI Darmstadt



Careful sealing of all junctions is essential

» use special tapes to seal the render to the
airtightness membrane

» angles / corners needs to be sealed with special
mastic

QuickTime™ and a
decompressor
are needed to see this picture.

picture

Source: Centrum pasivniho domu

Source:Alan Clarke



Keep breaks in the fabric to a minimum

Any services penetrations in the fabric should be sealed by cable or hose bushings, pipe sleeves or butyl rubber tapes

picture

Source: Centrum pasivniho domu



And we need more passivhaus
products readily available in the UK
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The first officially PH certified UK building
- training centre/ offices, Machynlleth



Denby Dale, West Yorkshire

Under construction



Refurbishment of a community centre, London



Ford Farm, Plymouth



Disablility Essex, Rochford

QuickTime™ and a
TIFF (Uncompressed) decompressor
are needed to see this picture.

Just completed



Gentoo Housing Association - Racecourse Estate
Houghton-Le-Spring, Tyne and Wear

25 homes under
construction

ickTime™ and a
mpressed) decompressor
this picture.



Before (1869 - 2008)

After its 100 year service (2008-2009)






Feedback from the Passivhaus Schools conference




So how Passivhaus can help deliver zero carbon in the UK?



Energy efficiency is the most cost-effective way of delivering zero carbon buildings



Step | Standard Usefu Primary CO2 Redudion in

space energy Kg/m 2yr CO, compared to
heating consumption ! average stock
energy

kWh/m?yr | kWh/m?yr

Silver 222

Passivhaus No explicit limit

Passivhaus in a UK 215
context

1. These are domestic sector figures based on a 80m? semi-detached house

The standards apply to domestic and non-domestic buildings



The proposed minimum energy efficiency standard for new homes

QuickTime™ and a
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Passivhaus provides an 85% reduction in energy demand
and CO2 .... cost-effectively

Working to the standard will be an ‘allowable’ solution




“These messages need to reach a
lot of players in the buildings
supply chain....”



Transport planners  Building control Planners English Heritage

Building managers Clients
Developers
Users
Housing associations
Building use
Architects
Installers

Many audiences, similar messages Architectural technologists

Energy suppliers
Building services

Construction companies SMEs Installers Manufacturers



A not-for-profit trust

expert in cost-effective low energy, low carbon buildings
using detailed technical expertise gained through previous contract and projects

can draw on expertise from many places as required

%

As a trust can call on a wide range of resources




www.passivhausbuildings.org



