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From September 2020 to August 2024, the outPHit project team promoted 
deep retro�ts in line with the EnerPHit Standard for renovations according 
to Passive House principles. The approach results in high performance, 
cost-e�cient and reliable renovation. On the basis of model projects and 
with the cooperation of ten partners in seven di�erent European countries, 
outPHit demonstrated approaches that facilitate the deep renovation our 
building stock requires while developing comprehensive solutions to re-
duce the e�ort required for planning, execution and quality assurance. 
outphit.eu

This project has received funding from the European Union�s Horizon 2020 research and innovation pro
gramme under grant agreement No 957175. The presented contents are the author�s sole responsibility 
and do not necessarily re�ect the views of the European Union. Neither the CINEA nor the European Com
mission are responsible for any use that may be made of the information contained therein.
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How we renovate matters
Not all renovations are created equal. Poor quality renovations can result in lock-in e�ects 
with suboptimal improvements typically left untouched for decades if not generations. 
We simply cannot a�ord the resulting missed opportunities for energy savings and emis-
sions reductions.

Truly high-performance renovation with a fabric-�rst approach has the power to substan-
tially mitigate climate impacts while providing manifold other bene�ts. When we expand 
our focus to include a building�s walls, roof and windows, prioritising its envelope instead 
of solely focusing on heating and other technical systems, we not only reduce energy 
consumption but also enhance comfort and health bene�ts while combatting energy po-
verty � a triple win. On a societal level, high-performance renovations can also dampen 
peak loads on our energy grids, boost our energy independence and facilitate our transi-
tion to a renewables-based energy system, thus further contributing to our climate goals.

The EnerPHit di�erence 
By aiming for optimal comfort and energy e�ciency in our renovation endeavours from 
the outset, we can avoid lock-in e�ects and ensure long-term sustainability. This is where 
the Ener-PHit standard comes into play.

The EnerPHit standard is based on the sound building physics codi�ed by Passive House 
principles. EnerPHit provides a straightforward and rigorous framework for achieving 
high-performance renovations that meet stringent energy performance criteria. It em-
phasises superior insulation, airtightness and e�cient ventilation, taking a big-picture 
approach to energy e�ciency.

With the EnerPHit standard as a solid basis, public and private building owners alike can 
achieve substantial energy savings, reduce carbon emissions, improve indoor air quality 
and increase comfort for occupants. By further adding photovoltaics, EnerPHit provides 
an optimal pathway to ful�lment of the European Union�s �Zero Energy Building� � making 
such renovations �t for future in terms of regulatory requirements to boot!

| Performance is key |

Buildings are responsible for nearly 40% of Europe�s energy consumption and 35% 
of its carbon emissions, making them a focal point in the �ght against the climate 
crisis. There is much head-way yet to be made.

An estimated three quarters of Europe�s building stock is considered ine�cient 
while roughly 95% of the buildings currently standing will likely remain in use by 
2050. It�s no wonder decision makers so often point to the need to greatly increase 
renovation rates. But the way in which we renovate also matters.

Photo: Building renovated with pre-fab components in Goes 
Polder, Netherlands | ' Chris van den Bos , Van Dillen Bouwgroep
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Don�t skimp on insulation
Superior building insulation applied in one continuous layer signi�cantly reduces energy 
transfer through the building envelope, resulting in stable indoor temperatures regard-
less of external conditions. What constitutes adequate insulation is climate dependent. 
While 24 cm may be needed to reach the EnerPHit standard in Innsbruck (AT), 14 cm may 
su�ce in the more temperate climate of Madrid (ES).

Photo: Balcony installation on a Passive House plus certi�ed 
serial renovation in Schwalbacher Strasse, Cologne, Germany 
| ' Zeller Kölmel Architekten

Minimise thermal-bridges 
Thermal-bridge-minimising design addresses points in the building envelope where heat 
can bypass insulation such as balconies, roller-shutter boxes, wall-basement, wall-roof 
and wall-window connections. Reducing thermal bridges to a minimum or even elimi-
nating them completely enhances overall insulation performance, prevents condensation 
and mould issues, provides for even surface temperatures and mitigates energy loss. 

Install high-performance windows 
High-performance windows, typically triple-glazed and always airtight, provide excellent 
thermal insulation and solar control. These windows reduce heat loss in winter and limit 
heat gain in summer, enhancing energy e�ciency and improving indoor comfort while 
also minimising condensation and noise pollution. Additional external shading helps 
boost comfort during the warmer parts of the year.

Seal up those leaks 
Airtightness in the form of a single, undisturbed airtight layer prevents unwanted air 
leakage, thus reducing heat loss, eliminating drafts, ensuring a stable indoor environment, 
lowering energy consumption, preventing moisture damage and ensuring the long-term 
durability of building components. When looking at a drawing of the building, you should 
be able to trace the whole building envelope without ever lifting your pen from the page.

Provide e�cient ventilation
Ventilation systems with heat recovery ensure a continuous supply of fresh air while re-
taining most of the energy from the outgoing stale air. They are very e�ective in airtight 
buildings. This simple and silent technology enhances indoor air quality and comfort by 
reducing CO2 concentrations, pollutants and moisture. It also signi�cantly lowers the en-
ergy required for heating and cooling. 

| Sound building physics |

EnerPHit is to renovations what Passive House is to new builds � both standards 
are based on the same, basic physical principles of superior building insulation, 
thermal-bridge-minimising design, high performance windows, consistent air-
tightness and ventilation with heat recovery. Both centre on good building phys-
ics, pure and simple. And both ensure that the energy savings over a building�s 
lifecycle will more than make up for the upfront investment.
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Figure: The �ve Passive House Principles known 
from new constructions apply to EnerPHit renova-
tions as well | ' Passive House Institute

Passive House principles for EnerPHit renovations
By prioritising deep, high-quality renovations in line with the EnerPHit standard, we can 
make signi�cant strides towards our climate goals, ensuring that our building stock be-
comes more sustainable, energy-e�cient, and resilient for the future. 

These are the main principles behind the standard.
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Component method
This method de�nes speci�c energy-relevant criteria for individual building components 
such as windows, roofs, and ventilation systems. These criteria align with the requirements 
for Passive House suitable components and are thus climate dependent � the colder the 
climate, the more ambitious the requirements for insulation and window performance 
as well as for ventilation heat recovery e�cacy. A database of suitable components and 
information on the criteria can be found at database.passivehouse.com/en/components.

With this method, there are no speci�c requirements for a building�s overall heating or 
cooling demand, making it ideal for trickier retro�tting projects.

Demand method
Instead of imposing requirements on individual building components, the demand meth-
od, just like the Passive House Standard for new builds, sets a limit on the �nal energy � 
the energy that comes out of the socket. The ambitious, overall limits on heating, cooling 
and dehumidi�cation are climate-dependent and designers are free to decide how best 
to keep building energy use within these boundaries. 

This makes the demand method most suited to buildings with conditions favourable to 
comprehensive high-performance renovation. 

The EnerPHit standard�s dual compliance options provide design teams with the �exibility 
to choose the approach that best �ts their individual projects, ensuring high energy 

| EnerPHit criteria |

The EnerPHit standard for renovations o�ers two compliance methods:
the component method and the demand method.

e�ciency and comfort in the buildings they renovate.

EnerPHit level energy demand
While renovation projects in arctic climates should meet heating demands of 35 kWh per 
square metre annually, projects in most central European climates would have to target 
25 kWh and warmer climates in southern Europe should aim for 15 kWh.

In terms of cooling, EnerPHit renovation projects following the demand method in all 
climates should strive for 15 kWh per square metre annually with an additional, climate-
dependent allowance for dehumidi�cation.

 

GRAFIK Figure 5 from STEP BY STEP EUROPHIT 
HANDBOOK – The two methods of the EnerPHit 
standard: building component method and 
demand method

Climate zone 
acc. to
PHPP

Heating Cooling

Max. heating 
demand

Max. cooling +  

[kWh/(m2a)] [kWh/(m2a)]

Arctic 35

 
 

Cold 30
Cool 

temperate 25

Warm
temperate 20

Warm 15
Hot -

Very Hot -

dehumification demand

15 kWh per square metre 
annually plus a

climate-dependent
allowance for

dehumidification 



1514

Step-by-step with EnerPHit
Renovating in a step-by-step manner allows for incremental improvements to a build-
ing�s energy performance, spreading costs and e�ort over time but it�s best done with 
the EnerPHit retro�t plan. This approach is particularly useful when budget constraints or 
practical considerations make a full renovation executed all at once unfeasible. By plan-
ning each step to align with long-term energy e�ciency goals such as those set by the 
EnerPHit standard, building owners can gradually reduce energy consumption, improve 
comfort, and avoid suboptimal interim solutions. This method, also enshrined in the 
EU�s building directive via the building renovation passport, ensures that each phase of 
renovation contributes e�ectively to the overall performance, ultimately achieving high 
standards of e�ciency and sustainability.

| An array of renovation options |

Real life is full obstacles and each building and owner�s situation is unique. Some-
times it is just not possible to do a complete renovation all at once and some-
times, it makes more sense to only renovate one component or part of the build-
ing at a time. In certain situations, the use of prefabricated building modules can 
speed up the renovation process. Whatever the situation, there are options � but 
aiming for EnerPHit levels of performance and quality should always form part of 
the solution!

Individual EnerPHit units
Renovating single apartment units allows for targeted energy e�ciency improvements 
within a multi-unit building, addressing the speci�c needs and constraints of individu-
al spaces. This approach is bene�cial when the entire building cannot be renovated at 
once due to �nancial or logistical reasons. By focusing on one unit at a time, owners and 
tenants can experience immediate bene�ts such as reduced energy bills and enhanced 
comfort. Additionally, the approach provides a manageable way to gradually upgrade 
the building�s overall performance, aligning each unit�s renovation with long-term goals 
as set out, for example, in the EnerPHit standard. This method ensures each apartment 
contributes to the building�s collective energy e�ciency, paving the way for a more sus-
tainable future.

Photo: Pre-fab wall | ' ecoworks

Entire EnerPHit districts
With the districtPH tool, entire districts can 
be also be assessed and addressed. This is 
especially useful in municipal planning and 
can work synergistically with the European 
Union�s Energy E�ciency Directive, which 
requires cities with populations of 45,000 or 
more to develop local heating and cooling 
plans.

Scan the code to read more about the 
Passive House and EnerPHit energy 
standards and to download the build-
ing certi�cation criteria.

With the districtPH tool, even entire 
neighbourhoods can be assessed. 
Scan to learn more.
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EnerPHit with pre-fab
Renovation using prefabricated Passive House modules, sometimes called serial EnerPHit 
renovation, o�ers a swift and e�ective way to upgrade buildings with minimal disruption. 
Prefabricated modules can be designed to meet speci�c energy e�ciency criteria and as-
sembled o�site. They are then installed onsite, allowing for faster renovation, consistent 
quality control and a reduction of waste. This approach ensures a seamless integration 
of advanced energy-saving technologies and superior insulation, signi�cantly enhancing 
building performance and comfort.

Whether you are renovating a single window, an entire facade, one unit of an apartment 
complex or a complete building and whether you are looking into conventional renova-
tion approaches or interested in using fully prefabricated modules � be sure that what-
ever you do is done with an eye to high performance and quality. This is the only way to 
ward o� lock-in e�ects. 

Photo: Pre-fab straw bale panels, a certi�ed Passive House 
component used for renovations | ' Ecococon

Photo: Pre-fab wall | ' ecoworks












































