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What is Passive House  
or Passivhaus?
Passive House, or, to give it its original name, 
Passivhaus, is a German concept which was 
conceived in the 1980’s, with the first of its 
kind built in 1990. It is now one of the fastest 
growing energy performance standards in the 
world with an estimated 20,000 plus buildings 
realised to date.
 
As with many things imported from our 
German neighbours, the concept is based on 
a precise formula to achieve an unparalleled 
level of efficiency. A Passivhaus home means 

excellent thermal performance, exceptional 
airtightness and a special system of 
mechanical ventilation.  It results in ultra-low 
energy buildings that require little energy for 
space heating or cooling.
 
As the name suggests, Passivhaus involves 
the integration of a passive environmental 
system integral to the building fabric and 
architectural design, rather than by the 
addition of dedicated environmental systems.
 

Granit’s Guide to Passivhaus
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Principles
The basic principles behind the Passivhaus 
concept are actually modern interpretations 
of age-old concepts employed in healthy 
buildings for centuries. The simplicity of 
the design is what makes these buildings 
so outstanding from an energy-efficiency 
perspective, however it requires meticulous 
attention to detail and exacting design and 
construction on all levels to achieve the 
standard:

Insulation 
Passivhaus builds use higher levels of 
insulation than current regulations dictate. 
Sometimes referred to as superinsulation, the 
process significantly reduces the heat transfer 
through the walls, roof and floor compared to 
conventional buildings.

Heating
The house instead stores the sun’s heat 
in the walls, floors and roofs, which is 
slowly released through the day and night. 
South facing facades are traditionally highly 
glazed to maximise this effect. Passivhaus 
buildings also make use of internal sources 
of heat—such as that emitted by household 
appliances, lighting and body heat from the 
people inside the building.

‘Airtightness’
The airtightness or amount of air which leaks 
through the building fabric, becomes an 
increasingly important factor when building 
energy-efficient homes. Buildings using the 
Passivhaus standard are required to be 
extremely airtight compared to conventional 
construction - around ten times more so than 
is currently required by building regulations. 
Air barriers and careful sealing of every 
construction joint in the building are used to 
achieve this.

Ventilation
Working in conjunction with the above, 
mechanical ventilation is used to bring fresh 
air into the house. The fresh air is preheated 
with the heat from the exhaust air or ambient 
temperature in the soil below the house. All 
ventilation ducts are insulated and sealed 
against leakage.

It’s worth noting that whilst one of the main 
criticisms of Passivhaus is that  you are not 
able to open the windows, there is absolutely 
no reason you cannot install and use open-
able windows. It is advisable however to turn 
off the mechanical ventilation when windows 
are open to save energy and naturally when 
windows are open it will not work properly as 
a passivhaus.  The main point is that with this 
form of eco-build, you do have a choice.
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Characteristics of the Passivhaus
The Passivhaus provides excellent indoor air quality by reducing the air infiltration 
rates and supplying fresh air which is filtered and post-heated. The inside 
temperature changes only very slowly due to the high levels of insulation. With 
ventilation and heating systems switched off, a passive house typically loses less 
than 0.5 °C (1 °F) per day in winter.           

The temperature inside a Passivhous is homogeneous, as it is impossible to 
have rooms at a different temperature from the rest of the house. The normal 
temperature of the interior of a Passivhaus resumes quickly if the windows and 
doors are opened for a short time.

4 facts about Passivhaus:
 In the UK the temperature of a Passivhous 
will not fall below 16 degrees centigrade, 
even without any heating.

 Often a single towel radiator will be enough 
to heat the whole house.

 Although only slowly emerging in the UK, it 
is the fastest growing energy performance 
standard in the world.

 The construction costs of Passivhaus 
are around 14% more than conventional 
buildings. This assumes that a heating 
system is not installed.

Who is Passivhaus for?
 If you are considering any of the following projects, 
Passivhaus may be an option worth considering:

Bespoke homes

 Major refurbishments, where the external walls, and 
roofs are being replaced or significantly upgraded

 Flagship housing and mixed use developments
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Practical considerations

Insulation and U-values

Payback periods / Economics 
(Based on an average 3-bed semi-detached house):

While the Passivhaus concept has been 
conclusively proved, there are relatively 
few in the UK. Therefore, whilst building 
a Passivhaus has the potential to be 
a hugely rewarding experience, you 
should be prepared to be a relatively 
involved ‘client’ in the process. Not all 
contractors are enthusiastic or capable 
of achieving the required standards of 
work, so you need to ensure you have a 
qualified design educated build team.   

A U-Value is the measurement of the rate of heat loss through a material.  Clearly, in all 
aspects of home design one should strive for the lowest U-Values possible as the lower 
the U-Value, the less heat will be needlessly escaping. 

Here’s a table which shows the thermal performance requirements of a Passivhaus 
compared to a standard new build:

U-Values New Build (2010 Part L) Passivhaus

Walls, Floor, Roofs 0.20, 0.13, 0.20 0.09 (Generally)

Windows 1.50 0.80

The cost of constructing a Passivhous is certainly higher than if you aim to simply meet Part L 
of the building regulations. However there are significant savings in heating costs to consider.

The following table shows the cost of heating an average 3-bed semi-detached house (based 
on 2010 energy prices) and compares this to a Passivhous.
Cost of heating your home (2010):

Gas Consumption Cost per year

Average gas consumption: £600

Average gas consumption for new build house (2010 Part L): £200

Maximum gas consumption for Passivhaus: £54

While a Passivhaus accreditation 
is not commercially viable in a 
partial refurbishment or extension, 
the principles can be employed to 
significantly improve the quality of a 
home to offer all the advantages of 
accredited home to differing extents.

If you are interested, we can prepare 
an initial feasibility study, followed up by 
consultation with a specialist for a more 
detailed proposal if appropriate. 
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As the insulation values increase other factors 
have a much more significant impact on the 
building’s performance. These include:

 Thermal bridging – a badly designed steel 
connection could double your heating 
costs over a year. Trying to insulate already 
existing thermal bridges has only a limited 
effect; a Passivhaus build looks to eliminate 
thermal bridging in its design

 ‘Controlled fittings’ – an extractor fan 
pumping hot air out of your house could 
have an equally detrimental impact.  
Passivhaus design uses all heat sources 
from within the building rather than  
wasting any.

Refurbishment
Passivhaus has a refurbishment standard 
too called Enerphit. This allows for older 
properties which are modernised with 
Passivhaus standards to be certified as an 
“EnerPHit - Quality Approved Passive House”.
 
This standard is based on the same criteria 
as for new build properties and, although you 
are unlikely to achieve the exact Passivhaus 
standards, will lead to considerable 
improvements in and energy requirements.
Passvihaus might not be for everyone, but 
if you are considering building a bespoke, 
energy-efficient property that significantly 

reduces your carbon footprint, a Passivhaus 
design might just be for you. 
 
One of the biggest advantages that 
Passivhaus methodology has over other 
low-energy buildings is that it has been tried, 
tested and monitored for 20 years, so you 
can be sure it really works. Reports from 
those who are already living in Passivhaus 
houses are that they are low-maintenance, 
warm, comfortable and full of light. 
 
Finally, it doesn’t have to be an expensive 
Grand Designs-style option; it’s possible 
to build a Passivhouse home for a modest 
budget too.

Our experience
At Granit we firmly believe in the principles 
of Passivhous. It is the responsibility of every 
home owner to ensure their property, whether 
existing or new, is as efficient as possible. 
We have been guiding our clients through the 
principles of Passivhous for many years and 
encourage all to consider the environmental 
impact of their project. 

If would like to find out more about how to 
apply the principles of Passivhous, or to 
design a fully compliant house, please do not 
hesitate to contact us on 020 7924 4555. 

Other factors and energy efficiency



Thanks for reading.
For more information please 
visit www.granit.co.uk or 
call us on 020 7924 4555


