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1.

Summer Requirements in Building Regulations

1.1

Introduction

The new building regulations created as a consequence of the EPBD in most member states are basically
focused in winter requirements, and the respective methodologies concentrate on this item. This approach is
quite natural because, in the majority of the countries, and mainly the central and north European Countries
(EC), heating is the most important consumption for all types of buildings and it is the major responsible for
energy consumption in buildings. In southern EC, the heating requirements are lower, as a consequence of
the climatic conditions, but the buildings have a poor thermal envelope quality, which turns in poor thermal
comfort in those buildings or a higher energy consumption. For those reasons, the requirements on building
envelope are much need in all the EC, for the new buildings and all rehabilitations.
In summer, the south European Countries are those which have more “concerns” about thermal comfort in
buildings and those with higher energy consumption for cooling. This energy consumption is growing very
quickly, consequence of the poor thermal conditions in most of the more recent buildings. But also in central
and north EC the use of cooling is growing, mainly in service building, which is also a “concern” for the
energy authorities.
The EPBD, in order to minimize the present situation in buildings in Europe, defines the need for “minimum
energy performance requirements” for the new and existing buildings on the basis of a general framework or
methodology defined at “national or regional level”.

1.2

Survey

This report summarises the answers of a survey “Summer Questionnaire – Minimum requirements for
summer on building regulations”, carried out to get information about how each member state deals with
“Summer” in the emerging New Building Regulations. This report also has indirect answers provided by the
“Concerted Action” partners in Posters and working materials produced during the last months of the
Project. (see Appendix for a listing of the questionnaire and detailed responses).

1.3

Synthesis
1. In most of the EC, the new building regulations, or those which are still being prepared,
have defined some type of “minimum requirements” for summer
for new buildings (residential and services).
2. In a considerable group of countries, there are
specific “calculation procedures” dealing with summer.

1.4

Member States

A synthesis for each member state is presented on the basis of the answer to the questionnaire or any other
documents.

1.4.1
AUSTRIA
There are plans to have a new legislation in 2008 and plans to have some type of requirements regarding
summer, but they are not yet defined.
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1.4.2
BELGIUM
In the Flemish region, the Building Regulations have been in force (2006) and the main goal is for the new
buildings:
•

avoid the installation of active cooling even if there are a risk of overheating in summer

For the residential buildings, and according to this principle, a calculation procedure was set up in order to
calculate an “Overheating Indicator”, which represents the risk of overheating that must be lower than a
certain maximum value. To achieve this, a good design is stimulated among the professionals.
For the non-residential buildings, the cooling load is calculated for a set point of 23ºC.

Summer overheating criteria required in the Flemish region of Belgium.

In the Brussels and Walloon regions, it was not yet decided the final scope of the procedures, but the item of
the “risk of overheating” is always referred in the documents.

1.4.3
BULGARIA
There is a new building regulation since 2005, but no summer requirements or calculation is required.

1.4.4
CYPRUS
It prepared a new Building Regulation that will
be implemented in 2007. It is planned to have
minimum requirements related to summer and
also a calculation procedure.
A minimum requirement for the Solar Factor,
area and U-value of the openings was defined.
The strategy will require, in practice, the use of
external and/or internal shading for the type of
buildings that this methodology applies to,
depending on thermal inertia and specific
orientations of glazing. As a consequence, in
extreme situations, the glazing area of the
building can be affected.
New summer climate zones for Cyprus.
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1.4.5
DENMARK
In this country, for all types of new buildings, it is used the calculation procedure based on the monthly
method of prEn13790, which takes into account the solar radiation, shading, type of glazing and protection.
The calculated values are limited by a maximum value.

For the calculation procedure, there is a methodology for all the buildings up to 1000m2 with no centralized
air conditioning system which is based on Pr EN ISO 13790, (monthly method) applied to the whole summer
period for each climatic zone. The “cooling needs” are obtained for the building on the basis of an internal
temperature of 24ºC for all the climatic conditions (4 climatic regions).
Energy Performance of the building – Epbuilding is the compared with a reference values
(Epmax) for each region, and in order to be regular Epbuilding≤Epmax

1.4.6
ESTONIA
It is expected to have new legislation in 2008 and no requirements for summer are being prepared.

1.4.7
FINLAND
The new building thermal regulations were approved in June 2007 within the National Building Code of
Finland and will come into force for building permits requested after 1 January 2008.
Regarding summer, the procedures will include requirements and a calculation methodology. Concerning
requirements, buildings should be designed so that overheating is avoided. For all new building (residential
and non – residential) the following requirements were established:
1. Glazing area; max. 15 % of floor area max. 50 % of facades
2. Solar protection: to avoid overheating, structural shading shall be used in the first place to avoid
mechanical cooling
The indoor temperature of typical room or space in summer conditions has to be estimated when relevant.
The calculation can be made according to the method set in the building regulations (approved in June 2007)
that follows the main principles of prEN13790. Also EN-standards and other methods can be used.
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1.4.8
FRANCE
It is one of the pioneer countries in Europe having
Building Thermal Regulation (Regles Th). For each
climatic zone, the new BR (2000 and 2005) specify
minimum requirements in terms of solar fraction
depending of the window orientation and thermal
inertia for all type of buildings.
Example: Medium heavy building,
windows on south, east and west
in zone varies from SF=0.15 in
zone H3 to 0.45 in H1

For buildings with cooling systems there are also
limits for the ratio (Glazing Area x Solar
Factor/Façade Area) depending of the climatic
zone.
Glazing Area x Solar
Factor/Façade Area ≤ 0.35 (H1);
0.30 (Eb) and 0,25 (H2,3)

The climate zones.

In terms of calculation procedures, the French method
has two types of approaches, depending the type of building;
•

For residential buildings or non-cooled buildings, the maximum temperature Tic in the building, for a
reference warm day (calculated as the average operative temperature for the 3 consecutive warmest
hours) must be less or equal than a reference Ticref calculated by applying reference solar protections.

•

For other buildings, a calculation procedure is carried out in order to get a maximum energy
consumption (which includes cooling needs)

1.4.9
GERMANY
Germany introduced the implementation of a new building regulation concerning requirements
(Energieeinsparverordnung) and calculation (DIN V 18599; July 2005) of energy performance of buildings,
including cooling. The regulation distinguishes between residential and non-residential buildings.
For residential buildings, the requirements are based on benchmarks for buildings with a comparable size.
These benchmarks cover only the energy demand for heating, ventilation and domestic hot water. If cooling
equipment will be additionally installed in residential buildings, this energy demand has to be compensated
by a lower demand for the heating and DHW system.
For non-residential buildings, the requirements are based on the energy demand of a reference building. This
reference building has the same size and function as the planned or analysed building, but it has fixed
(reference) technologies for building construction and service systems. The planned or analysed building can
compensate between different technologies, but the designer has to guarantee that the total primary energy
demand of the real building is below the total primary energy demand of the reference building. If, for
example, the cooling demand is higher than in the reference building, the energy demand for lighting,
heating, ventilation or warm water in the real building has to be reduced in order to fulfil the limitation.
Additionally, there exists a building regulation (DIN 4108) since more than 50 years with recommendations for
the design of buildings in order to avoid overheating problems. These recommendations have been extended to
specific requirements for the maximum solar gains for new buildings since 1995 with the latest update in July
2003. The designer of a building has to document that the solar gains of a building or a zone do not exceed a
limited value. This value depends on different influence factors like climatic region, building mass, night
6
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ventilation, orientation, glazing system and shading systems. This documentary proof is obligatory in order to
avoid high cooling loads and limits the energy demand which can be compensated by other building service
systems (see DIN V 18599). For small window to floor area ratios (< 10%), no proof is needed.
German overheating calculation procedures:
Sreal < Smax

Sreal = (AW / AG)· fC· g

SStrategies :

•

•

Sreal = the solar gain factor of the most
extreme room in the building

•

Climatic regions: 0.04
(standard); 0.015 – 0.03

•

AW / AG = fraction of window to floor area
of the room

•

Building construction: 0.115
fenvelope (standard); 0.06 – 0.1

•

g = the solar gain fraction of the glazing
system

•

Night ventilation: 0.2 – 0.3

•

Solar protecting glazings: 0.03

•

fC = shading fraction from shading devices

•

Orientation: 0.1 fWindow

•

Sreal = the solar gain
factor of the most
extreme room in the
building
Smax = the max. allowed
solar gain factor for all
rooms in the building

The building energy regulation (Energieeinsparverordnung) demands that, after the renovation of the
building, the owner has to assure that the energy performance will not be worse than with the original
installed equipment. Therefore, the former requirements from the stage of erecting a building are at least kept
for the existing building stock.

1.4.10 GREECE
There isn’t yet a new building regulation, but the basic methodology is defined and there is a prior tradition
of a requirement and a specific calculation procedure for summer.
Depending the climate zone, and the orientation of the glazing and its size, a set of values for the Solar Factor
are defined. E.g., for zone B, the Solar Factor varies from 0.3 to 0.47 in south/West/East orientations).

D

C
Β

C

A

Solar protection criteria required in Greece.

For all types of buildings, the calculation of the “Total Energy Consumption of the Building” including
cooling must be carried out.
Total energy consumption of the building ≤ energy consumption of the reference building
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1.4.11 HUNGARY
Expected to start in late 2006, the new building regulations, regarding summer, have a mixing methodology
of guidance/calculation of “the risk of overheating”. For new buildings, they promote the adoption of some
measures which can prevent the excess of solar gains, such as shading devices then, and they require the
calculation of the number of “risk” days (sum of days above a fixed value) using a quasi steady state method.

1.4.12 IRELAND
The new Building Regulations (Amendment) published in 2005 introduce an energy performance assessment
for dwellings since July 2006. Further revisions for non-residential buildings are expected in 2007.
There are no minimum requirements regarding summer.

1.4.13 ITALY
The legislation was approved in 2005, and the respective Decrees are expected later in 2007. It indicates that
shading is required.

1.4.14 MALTA
The new Building Regulations were implemented in November 2006. They have prescriptive requirements
recommending maximum U-values for building elements and windows, and maximum allowable areas of
glazing based on orientation, thus limiting the heat losses and gains through the glazing. The following
parameters were defined:
U Values
Maximum U-values were defined for walls (1.57), non-exposed floors (1.97), exposed floors (1.57), roofs
(0.59) and windows (5.8).
Glazing Area
Maximum allowable percentage areas of unshaded glazing in particular orientations:
•

N: 25%

•

S: 20%

•

NE: 17%

•

E/SE/SW/NW: 12%

•

W: 9%

•

Horizontal (roof lights): 7%

Shading
Shading is encouraged and may be used to offset larger percentage of areas of glazing when they exceed the
prescribed situations. The "trade-off" equivalence has to be proved by calculations.
In terms of calculation procedures and national methodology, Malta is assessing the possibility of using either the
EPA-NR or ISBEM software
. tailored to the requirements of the local climate and building materials.
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1.4.15 THE NETHERLANDS
Since 1995, there are building regulations applicable to new buildings (residential and non-residential). In
the first case, there are no legal requirements specific for summer comfort. Anyhow, at the design stage, the
energy needs for cooling are calculated using a procedure based on CEN standards using a monthly method.
For the non-residential buildings, the procedure covers heating and cooling using a monthly method (prEN
ISO/DIA 13790) and the energy efficiency indicator is referred in kWh/m2 year.

Summer overheating protection requirements in the Netherlands.

1.4.16 NORWAY
The new requirements for new buildings will come into force for building permits requested after 1 February
2007. There will be a two and a half year overlap with existing requirements.
The level of requirements is expressed as maximum net energy demand per m2 of floor area for 13 building
categories. An alternative way is to show that a set of 11 energy saving measures are planned, for instance
maximum U-values for wall, roof, floor and windows, maximum area of transparent elements, air tightness,
automatic outdoor shading equipment or other measures to avoid the need for local cooling, recovery of heat,
etc. If all the measures listed are in place, the energy requirements are fulfilled. The limit values for each
building category are decided from calculating the energy demand when performing the energy measures.
The developers can choose different solutions as long as they meet the maximum net energy demand, but
there are also maximum U-values set for the building envelope. The Norwegian proposal also requires the
use of renewable energy, replacing electricity, oil and gas for heating purposes, if cost-efficient.
In spite of the rather cold Norwegian climate, cooling demand has been growing over the last years. In the
new regulation, there are requirements to reduce the need for local cooling as listed above.
The recommended upper temperature for indoor air is set to 26ºC.

1.4.17 PORTUGAL
There are several documents: a new building regulation (BR) and two Decree Laws, mandatory and in force
since July 2006. These BR differentiate the type of building (Residential and Services) and include
mandatory requirements regarding some parameters which affect summer behaviour of the buildings. These
requirements are mandatory. No construction permit is delivered if this is not achieved.
Example: depending of the climatic region it is defined, a minimum Solar Factor for the openings
facing south (south west to south east) depending the thermal inertia of the Building. (see slide 1)
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The calculation procedure implements a methodology for the residential buildings based on CEN procedures
defined in Pr EN ISO 13790, and for the summer period the monthly method is applied in order to get the
“cooling needs” for the building on the basis of an internal temperature of 25ºC and the local climatic
conditions (3 climatic regions).
For residential buildings; Energy Performance of the building – Epbuilding is the compared with a
reference values (Epmax) for each region, and in order to be regular Epbuilding≤Epmax

For the services buildings, the calculation procedure is also based in CEN, but in this case, using the
simplified simulation methodology. For each type of building (hotels, offices, hospitals…) prior the issue of
the permit for construction, the designer has to estimate the overall energy consumption of the building for
that specific activity, which is a sum of heating, cooling and other uses, including lighting.
For service buildings (including Public); The total energy consumption of the building (IEEEfficiency Energy Index) must be lower than a reference values (IEEmax).
IEE≤IEEmax

1.4.18 ROMANIA
There are no special requirements for the summer period concerning buildings elements. The buildings are
checked in terms of winter requirements regarding U [W/m2K] value for envelope elements and overall
insulation coefficient G [W/m3K].
An operative inside temperature compared with a comfort temperature settled in accordance with PMV and
PPD has to be calculated for non - air conditioned buildings in the summer period.
The energy consumption calculation includes a methodology based on CEN ISO 13790 and, for the summer
period, the monthly method is applied to get cooling needs for the buildings. The energy performance of the
building is compared with a reference building with a maximum allowable percentage area of glazing of
25%, thus limiting the heat losses and gains through the glazing. Shading is encouraged.

1.4.19 SLOVAKIA
Since 2006, it prepared the “Act nº 555/2005) which set up the energy performance in buildings. All the related
requirements and calculation procedures are under preparation and all the scheme will start in January 2008.
The calculation procedure is expected to follow the CEN standards, including the calculation of the energy
use for space heating and cooling according to prEN ISO 13790.

10

Annex 5: Report on Summer Cooling Requirements

As a part of the summer requirements, the calculation of the “maximum daily increase internal temperature”
calculation is foreseen, depending on the type of building (Residential or other) and the climatic zone of the country.

11

CA EPBD (2005-2007): Annex 5: Report on Summer Cooling Requirements

1.4.20 SLOVENIA
It is expected to have a new building regulation in 2007. A Solar transmittance less than 0.5 should be required.

1.4.21 SPAIN
Since March 2006, a Royal Decree implemented a new building regulation that is quite complete regarding
summer. Summer climatic zones are defined (see slides), and for all types of buildings, there are minimum
requirements and calculation procedures specific for summer, which can be divided in two categories:
simplified option and a general option.
The calculation procedures are based on an hourly simulation tool (LIDER), following the methodology in
the Directive, which for the building (all the single space) calculate the “Net Energy Demand of the
Building” for the whole year, considering summer months (June to September).

Net Energy Demand of the building (USER) ≤ REFERENCE BUILDING
12
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1.4.22 SWEDEN
There is a new building regulation since June 2006, with an approach which is a mixing of guidance and
requirements and a procedure calculation. The guidance consists of some sort of recommendation to the
designer, to reduce the cooling need with a proper use of window size, orientation and type of glazing, the
use of shading and other solar control, as also the need to reduce internal gains and use night ventilation.
In terms of energy performance for all type of new buildings, residential and services including public
buildings, it defines a maximum annual total energy for heating and cooling of 110 kWh/m2 in the south and
130 kWh/m2 in the north of the country for the residential buildings and 100 and 120 kWh/m2, respectively,
for the non-residential.

1.4.23 UK (ENGLAND AND WALES)
There is a new Building Regulation in force since 2006. There are two types of approaches, depending on the
building typology: residential (SAP) and non-residential (SBEM).
In residential buildings, the main purpose is to avoid the risk of overheating and a calculation procedure is
included in SAP (Appendix P of SAP 2005). This takes account of glazing area and orientation, shading,
heat gains through the structure, ventilation, and thermal capacity of the structure.
For non-residential buildings, the standard calculation tool (SBEM) is based on pr EN 13790, and cooling is
included in Carbon Emission calculation when a cooling system is used in the building.
For non – domestic buildings, there is also a requirement to show that the building is not likely to overheat.
There are two recognised methods for doing this: a simple heat gain calculation or the use of a dynamic
simulation to show that the number of hours per year when the interior temperature will exceed a threshold
value is limited. In practice, a temperature of 28ºC for 1% of occupied hours is the usual criterion for offices.

Residential

Non Residential

The recommendation
is to use a specific
calculation (Appendix
P of SAP 2005) to
assess overheating
risk. This takes
account of glazing
area and orientation,
shading, heat gains
through the
structure, ventilation,
and thermal capacity
of the structure

The standard calculation
tool SBEM is based on
the EN 13790 monthly
method, and EN13790
also permits hourly
simulations

Energy for cooling is
included in the carbon
emission calculation
(when air-conditioning is
installed), but there is no
load calculation, nor any
other penalty

CO2/m², kWh/m²
Principles to calculate overheating and air-conditioning in England and Wales.
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Appendix 1(2) to Annex 5: Summary sheet of replies

yes/no

region x<y….) (If yes answer Questions 2)

Q 3.6

the French building regulation or other)

yes/no (explain or comment)

yes/no (explain or comment)

yes/no (explain or comment)

yes/no (explain or comment)

EPCbuilding<EPCmax)

Other calculation procedures (ex. Internal temperatures, as

yes/no (explain or comment)

yes/no (explain or comment)

Is a monthly calculation procedure ? Or hourly simulation
procedure ?
There are maximum values permited ? (ex.

Q 3.5

yes/no (explain or comment)

yes/no (explain or comment)

,other)

Q 3.4

yes/no (explain or comment)

yes/no (explain or comment)

Q 3.3

Q 3.2

(explain or comment)

(explain or comment)

Energy for Cooling, or Cooling loads ?
Does these calculation take in account PrEN ISO 13790
(Calculation of energy use for space heating and cooling) ?
Describe the output of the calculation (kWh/m2, CO2,

Q 3.1

refers to mandatory calculations

yes/no (explain or comment)

yes/no (explain or comment)

Other ?

Calculation Procedures

Questions 3

Q 2.7

yes/no (explain or comment)

yes/no (explain or comment)

Inertia ?

Q 2.6

yes/no (explain or comment)

yes/no (explain or comment)

Night Ventlation ?

Q 2.5

yes/no (explain or comment)

yes/no (explain or comment)

Solar Protection ?

Q 2.4

yes/no (explain or comment)

yes/no (explain or comment)

Type of Glazing ?

yes/no (explain or comment)

yes/no (explain or comment)

Q 2.3

(explain or comment)

(explain or comment)

refers to mandatory conditions

yes/no

Glazing area ?

Which are the specific requirements ?

Requirements

…) (If yes answer Questions 3)

yes/no

explain

yes/no

yes/no

Q 2.2

Q 2.1

Questions 2

Q 1.4
yes/no

explain

comfort….)

If yes , explain which are the suggestions or
recommendations
As a requirement ? (Mandatory. Ex. Solar Factor for climatic

Q 1.2

As a calculation procedure ? (ex. Energy need for cooling or

yes/no

There are Summer procedures in your building regulation
? (ex. Guidance, Requiremennts or calculations procedures)
As a Guidance ? (ex. suggestion or recommendation; Summer

Q 1.1

Q 1.3

yes/no

huhti.06

General

Residential (existent)

Non Residential (new)

yes/no (explain or comment)

yes/no (explain or comment)

yes/no (explain or comment)

yes/no (explain or comment)

yes/no (explain or comment)

(explain or comment)

yes/no (explain or comment)

yes/no (explain or comment)

yes/no (explain or comment)

yes/no (explain or comment)

yes/no (explain or comment)

yes/no (explain or comment)

(explain or comment)

yes/no

yes/no

explain

yes/no

yes/no

yes/no (explain or comment)

yes/no (explain or comment)

yes/no (explain or comment)

yes/no (explain or comment)

yes/no (explain or comment)

(explain or comment)

yes/no (explain or comment)

yes/no (explain or comment)

yes/no (explain or comment)

yes/no (explain or comment)

yes/no (explain or comment)

yes/no (explain or comment)

(explain or comment)

yes/no

yes/no

explain

yes/no

yes/no

Non Residential (existent)

Core Team "Procedures"

Minimum Requirements for Summer in Building
Regulations
Residential (new)

CA-EPBD

Summer Questionnaire

Date (in force)

Yes/No

Helder Gonçalves (helder.goncalves@ineti.pt)

PORTUGAL

Questions 1

Contact Person
New building
regulation

Country

yes/no (explain or comment)

yes/no (explain or comment)

yes/no (explain or comment)

yes/no (explain or comment)

yes/no (explain or comment)

(explain or comment)

yes/no (explain or comment)

yes/no (explain or comment)

yes/no (explain or comment)

yes/no (explain or comment)

yes/no (explain or comment)

yes/no (explain or comment)

(explain or comment)

yes/no

yes/no

explain

yes/no

yes/no

Public Buildings
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Annex 5: Report on Summer Cooling Requirements

Appendix 2(2) to Annex 5: Copy of Questionnaire
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