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1  Introduction 
 
The choice of the building geometry is often one of the first determinations during comparison 
studies of national energy performance requirement levels among countries in Europe. With 
this in mind one of the subtasks of ASIEPI has been to gather a set of reference buildings to be 
able to perform pilots in the comparison study.  
Two things became clear once we started: on one hand we found that developing an instrument 
for comparison of EP requirement levels included much more challenging research than the 
comparison of building shapes. In fact we realized that it was more sensible to use very simple 
houses to do the comparison with, to minimize the noise created by complex geometry, errors 
and misunderstandings. On the other hand we also realized that for various calculation studies 
on European level a set of reference buildings could be very useful. With this in mind we 
decided not to use the reference buildings for the development of our instrument but still 
develop the set of reference buildings.  
 
The aim of the set of reference buildings is to give an idea of typical houses build in Europe. 
When we make calculations on European level, we often extrapolate the results of one house, 
without the realization that houses in Finland might look totally different from houses in Spain. 
Of course it is not possible to determine one typical house for a whole country. But with this 
report a handle is given for information on the variety of typical houses in Europe.  
 
During the collection of information, we noticed that different countries use different methods 
to calculate building areas, for instance some countries use outer measure, where others use 
inner measures or heart-to-heart (centre-to-centre) measures. To be able to compare the 
measures of the different houses in the reference set we gathered two types of measures: 
measures determined in accordance with the national approach of the specific country and 
measures determined in a uniform way for all buildings, being a consequent heart-to-heart 
(centre-to-centre) measurement as shown in the drawing below. 

                
Principle of heart-to-heart (centre-to-centre) measures 

 
The result of the study is a set of 12 houses, varying from row houses to detached houses. 
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2 Reference houses  
2.1 Overview of the reference houses per country 
This document gives a global impression on what single family houses in various countries in 
Europe look like. A single family house from each of the following countries is presented: 
 

 
Belgium: a semi-detached house, see chapter 2.3 

 

 
Czech Republic: a detached house, see chapter 2.4 

 

 
Denmark: a detached house, see chapter 2.4 

  

 
Finland: a semi-detached house, see chapter 2.3        

  

 
France: a semi-detached house, see chapter 2.3          

 

 
Germany: a semi-detached house, see chapter 2.3         

 
Greece: a detached house, see chapter 2.4   

 

 
Italy: a detached house, see chapter 2.4 

 

 
Netherlands: a row house, see chapter 2.2.     

 

 
Norway: a detached house, see chapter 2.4 
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Poland: a detached house, see chapter 2.4      

 
Spain: a row house, see chapter 2.2. 
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2.2 Row houses 

2.2.1 Netherlands 

Almost 50% of the newly build houses in the Netherlands is a row house. The average floor 
area of these row houses is 125 m2. There is a variety of designs of row houses, including 
different types with sloped or flat roofs. Sloped roofs are most typical. (Source: SenterNovem, 
“Referentiewoningen nieuwbouw” (“Reference new houses”), December 2006). 

Motivation 

 

 
Floor plans, cross-section and elevations  
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Characteristics of the house 

 Based on local measure 
method 

Based on heart to heart 
measures 

General dimensions (width x 
depth) 

5.4 m x 8.9 m 5.4 m x 9.3 m 

Floor height  2.7 m 2.8 m 
Total floor area (usable area) 131 m2  150 m2 
Ground floor area 48 m2 50 m2 
Total façade area (including 
windows) 

60 m2 60 m2 

Roof area (flat and sloped roofs 
together) 

71 m2 72 m2 

Window area (including frames) 24 m2 24 m2 
Total loss area 179 m2 182 m2 

   
Cellar  No 
Attic Yes. used as extra room 

or storage; part of the 
heated area  
Floor area: .. m2

 

Roof area: .. m2 
 

Yes. used as extra room or 
storage;  
part of the heated area  
Floor area: 50 m2

 

Roof area: 72 m2 
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2.2.2 Spain   

Typical row house with two stories in Spain, including a garage. The general dimensions and 
the roof, floor, walls and windows areas are modeled conceptually, based in common data for 
this typology in Spain. The reference building for dwellings has the same characteristics. 

Motivation 

 

 
Floor plans and 3D visualization  
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Characteristics of the house 

 Based on local measure 
method 

Based on heart to heart 
measures 

General dimensions (width x 
depth) 

5.25 m x  10.35m 5.45m x 10.55m 

Floor height  2.35 m 2.55 m (cellar 2.4m) 
Total floor area (usable area) 95 m2 109 m2 (cellar not 

included) 
Ground floor area 45 m2 58m2 
Total façade area (including 
windows) 

53 m2 75 m2 

Roof area (flat and sloped roofs 
together) 

60 m2 65 m2 

Window area (including frames) 15 m2 12 m2 
Total loss area 158 m2 193 m2 

   
Cellar Yes. used for parking and 

storage; 
Floor area: .. m2

 

Façade area: .. m2 

Yes. used for parking and 
storage; 
Not part of the heated 
area Floor area: 57.75  
m2

 

Façade area: 13 m2 
Attic Yes. to protect the ceiling 

from Rain and Heat/Cold 
Floor area: .. m2

 

Roof area: .. m2 
 

Yes. to protect the ceiling 
from Rain and Heat/Cold 
Not part of the heated 
area. 
Floor area: 57.75  m2

 

Roof area: 65 m2 
Façade area: 0 m2 
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2.3 Semi-detached houses 

2.3.1 Belgium 
 

The house (with a volume of more than 700 m³ and a net floor area of more than 200 m²) 
corresponds closely to the average of new single-family construction in Belgium. 

Motivation 

 
 
 

  
Floor plans, cross sections/side views 

  

 

Ground floor First floor Cross section 

   
West façade South façade North façade 
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Characteristics of the house 

Based on local measure 
method 

Based on heart to heart 
measures 

General dimensions (width x depth) 8.7 m x 10.85 m 
+ 

3.8 m x 2.25 m 

8.55 m x 10.7 m 
+ 

3.65 m x 2.1 m  
Note: house is not a perfect 

rectangle 
Floor height  2.65 m * 2.65 m* 
Total floor area (usable area) 248.47 m2 248.47 m2 
Ground floor area 103.68 m2 99.16 m2 
Total façade area (including windows) 171.65 m2 159.22 m2 
Roof area (flat and sloped roofs together) 123.67 m2 120.01 m2  
Window area (including frames) 40 m2 40 m2 
Total loss area 398.9 m2 378.39 m2 

   
Cellar No Area : 0 m2 
Attic Yes. storage room; 

part of the heated area. 
Floor area: 95.7 m2

 

Roof area: 115.59 m2 
Façade area: 0m2 

Yes. storage room; 
part of the heated area. 
Floor area: 91.49 m2

 

Roof area: 112.34 m2 
Façade area: 0 m2 

*As there’s no definition of floor height in Belgium, this was calculated based on heart to heart measures (which 
seems the most logic way of measuring this) – hence the same result 
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2.3.2 Finland 

Typical urban semi detached house. The design is highly energy efficient. 
Motivation 

 

 
Floor plans, cross sections/side views 

  
Cellar 

 
Ground floor 
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North-west facade  
 

 
North-east facade 
 

 
South-east facade  
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South-west facade 
 

 
Cross section A-A 
 

 
Characteristics of the house 

 Based on local measure 
method 

Based on heart to heart 
measures; for 1 house 

General dimensions (width x depth) 17.5 m x  10.5 m 
(approx)  
Note:the house is not a rectangular! 

18.1 m x  11.1 m 
(approx)  
Note: the house is not a rectangular! 

Floor height  cellar: 2.6 m 
1st floor: 3.15 m 
(average) 

cellar:  2.85 m 
1st floor: 3.7 m 
(average) 
 

Total floor area (usable area) 182m2 218 m2 
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Ground floor area 97 m2 109 m2 
Total façade area (including windows) 285 m2 * 234 m2 * 
Roof area (flat and sloped roofs together) 115 m2 125 m2 
Window area (including frames) 31 m2 31 m2 
Total loss area 411 m2 469 m2 

   
Cellar Yes, used as utility 

room, gym, fire place 
room, sauna, bathroom; 
part of the heated area 
Floor area: .. m2

 

Façade area:.. m2 

Yes, used as utility 
room, gym, fire place 
room, sauna, bathroom; 
part of the heated area 
Floor area: 109 m2

 

Façade area:102 m2 
Attic No No 
**There is no area definition of this kind in the Finnish calculation method,  for or this calculation outer 
dimensions were used 

 
 

2.3.3 France 

Typical dwelling house in France. 
Motivation 

 
Floor plans, cross sections/side views 

 
Ground floor 
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First floor 

 
Front view 
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Characteristics of the house 

 Based on local measure 
method 

Based on heart to heart 
measures 

General dimensions (width x depth) 6.86m x 8.86 m 7.18m x  9.18m 
Floor height  2.57 m 2.74 m 
Total floor area (usable area) 116m2 125 m2 
Ground floor area 60 m2 66 m2 
Total façade area (including windows) 156 m2 181 m2 
Roof area (flat and sloped roofs together) 165 m2  

(surface of sloped roofs 
=105 m2) 

180 m2 

(surface of sloped roofs 
=114 m2) 

Window area (including frames) 13 m2 13 m2 
Total loss area 276 m2(without surface 

of sloped roof) 
 

313 m2 (without surface 
of sloped roof) 
 

   
Cellar No  
Attic Yes. Not part of the 

heated area 
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2.3.4 Germany 

More than 35% of the existing houses in the Germany are either double houses, row houses, or 
two-family houses (Building statistic of the German Federal Office for Statistics. The chosen 
reference building covers two types: double houses and end of row houses. Sloped roofs and 
brick constructions are quite common. 

Motivation 

 

 
Floor plans, cross sections, elevations/side views 

 
Ground floor  
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First floor  
 

 
Cross Section A-A 
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South Elevation 
 

 
North Elevation 

 
West Elevation 
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Characteristics of the house 

 Based on local measure 
method 

Based on heart to heart 
measures 

General dimensions (width x depth) 12.11 m x  8.8 m 11.7 m x  8.5 m 
Floor height  2.8 m 2.8 m 
Total floor area (usable area) 169 m2 168 m2 
Ground floor area 97 m2 90 m2 
Total façade area (including windows) 154 m2 139 m2 
Roof area (flat and sloped roofs together) 101 m2 93 m2 
Window area (including frames) 36 m2 36 m2 
Total loss area 352 m2 322 m2 

   
Cellar No No 
Attic Area included in heated 

volume 
Area included in 
heated volume 

 
The house was designed to be a three liter house and has therefore a primary energy demand of 
maximum 34 kWh/m²a for heating and ventilation incl. auxiliaries and excl. DHW (and 
lighting). 
The main technical specifications (and also the “advanced” technologies used for this building) 
are: 
- brick with extreme low thermal conductivity 
- three pane low-e windows 
- special joints for low thermal bridge effect 
- radiators 
- condensing boiler 
- solar collector for DHW 
- ventilation system 
The other double house half had slightly different technologies. For the intercomparison study 
we could however use somewhat less advanced technologies or a more simple combination of 
both house parts with then a bit higher primary energy demand. 
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2.4 Detached houses 

2.4.1 Czech Republic 

In the Czech Republic is decreasing number of newly constructed dwellings in multifamily 
houses, which is due to the continuing trend of reduction in the construction of residential 
buildings in particular. In contrast to this, the construction of single family houses is 
flourishing.  

Motivation 

Actual family houses can be characterized as urban or suburban types with average floor area 
about 135 m2 (source: Czech Statistical Office).  
In the forefront is the question of getting the optimum thermal comfort with sunny interior 
combining reduced operating costs of the houses, technical and technological equipment of 
houses. 
 
Floor plans, cross sections/side views  

 
Ground floor – living area (red) and storages, garage (blue)   
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Second floor – living area  
 

 
Cross section 
 

 
Characteristics of the house 

 Based on local measure 
method 

Based on heart to 
heart measures 

General dimensions (width x depth) 16 m x 9.5 m 15.6 m x 9.1 m 
Floor height  2.5 m 2.8 m 
Total floor area (usable area) 304 m2 284 m2 
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Ground floor area 152 m2 142 m2 
Total façade area (including windows 
and doors) 

264 m2 255 m2 

Roof area (flat and sloped roofs 
together) 

152 m2 142 m2 

Window area (including frames) 40 m2 40 m2 
Total loss area 568 m2 548 m2 

   
Ground floor/Cellar – (house without 
underground cellar) 

Yes, partly storage& 
garage= 96 m2 
Party heated area - 66 m2 
Floor area: 152 m2

 

Façade area: 139 m2 

Yes, partly storage& 
garage= 91 m2 
Partly heated area - 
61 m2 

Floor area: 142 m2
 

Façade area: 132 m2 
Energy source – boiler 20 kW (natural gas) used for space heating and DHW preparing, 
average annual en. efficiency of the boiler is 85%, natural ventilation, building envelope meets 
U-value according to national standard. 
 
 
 

2.4.2 Denmark 

Denmark has a population of approximately 5.7 million people and 1.3 million detached 
houses. Approximately half the population lives in detached houses. Row houses are also quite 
common; there are approximately 370.000 of this type of dwelling. 

Motivation 

 

 
Floor plans, cross sections/side views 
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Characteristics of the house 

Based on local measure 
method 

Based on heart to heart 
measures 

General dimensions (width x depth) 17.3 m × 7.8 m 16.9 m x  7.4 m 
Floor height  2.8 m 2.8 m 
Total floor area (usable area) 131.0 m² 131.0 m2 
Ground floor area 153.4 m² 144.8 m2 
Total façade area (including 
windows) 

160.0 m² 157.4 m2 

Roof area (flat and sloped roofs 
together) 

153.4 m² 144.8 m2 

Window area (including frames) 25.2 m² 25.2 m2 
Total loss area 466.8 m² 446.9 m2 

   
Cellar No No 
Attic Yes, storage;  

Not part of the heated 
area 

Yes, storage;  
Not part of the heated area 
 

In case of a multi family house:  
In general, all spaces that are heated are included in the measures given above. Normally, cellar 
spaces and hallways are not heated in Danish multi family houses. 
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2.4.3 Greece 

There are various types of housing buildings in Greece and it is difficult to categorize them, 
however a typical newly constructed dwelling for a single family is defined with a detached 
house, often either with basement or second floor. This dwelling is representative in terms of 
structure (more than 70% of dwellings in Greece are constructed with the same materials), 
average floor area and layout (bedrooms, living room, wc, kitchen). There is also a garage 
which is typical especially for the new dwellings.  

Motivation 

      
Floor plans, cross sections/side views 

 
Ground floor 
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Basement 

 
 

Cross section 
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Cross section  

 
North side view 

 
South side view 
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Characteristics of the house 

 Based on local measure 
method 

Based on heart to heart 
measures 

General dimensions (width x 
depth) 

10.6 m × 9.4 m 
Note: the house is not a 

rectangular 

10.8 m x  10.8 m 
Note: the house is not a 
rectangular 

Floor height  2.80 m 3.05 m 
Total floor area (usable area) 180 m² 193 m2 
Ground floor area  99 m² 106 m2 
Total façade area (including 
windows) 

226 m² 226 m2 

Roof area (flat and sloped roofs 
together) 

112 m² 116 m2 

Window area (including frames) 53 m² 53 m2 
Total loss area 490 m² 501 m2 

   
Cellar There is a cellar, partly 

used for accommodation 
purposes partly as boiler 
room. The cellar is part of 
the heated space. The 
cellar is taken into 
account in the measures 
given above as used area.  
 

There is a cellar, partly used 
for accommodation 
purposes partly as boiler 
room. The cellar is part of 
the heated space. The cellar 
is taken into account in the 
measures given above as 
used area.  

Attic No No 
 
 

2.4.4 Italy 

The Italian building stock is very complex, more than the 30% of buildings were constructed 
before 1945. This means lot of differences in terms of: structures, size of dwellings, size of the 
buildings. There is no chance in defining a representative house, so we looked at a typical 
house.  

Motivation 

More than the 50% of the national buildings consist of one dwelling only and this is the reason 
that lead us in choosing a detached house. The selected project is for a house in the northern 
mountains but many aspects make it typical: the size, the layout on one floor only, the rooms 
distribution, the cellar below the heated floor. The tilted roof is the solution of this project, even 
if the flat roof is a typical variant, especially in southern regions.  
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Floor plans, cross sections/side views  

 
Ground floor 
 

 
 
Cross section 
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Front view 
 

 
Side view 

 
Characteristics of the house 

 Based on local measure 
method 

Based on heart to 
heart measures 

General dimensions (width x depth) 10.4 m × 12.4 m 10.1 m x  12.1m 
Floor height  3.5 m 3  m 
Total floor area (usable area) 117 m² 110.2 m2 
Ground floor area 117 m² 110.2 m2 
Total façade area (including windows) 159 m² 170.6  m2 
Roof area (flat and sloped roofs 
together) 

160 m² 110.2  m2 

Window area (including frames) 22 m² 22 m2 
Total loss area 436 m² 391  m2 

   
Cellar  Yes, not heated area 

Floor area: 71 m2
 

Façade area: 104.7 m2 
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(of which 69.3 m2 
versus the ground) 

Attic  Yes, not heated area 
Floor area: 110.2 m2 
Façade area: 20 m2 
Roof area: 135.0 m2 

 
Additional information: 
Only the heated volume is considered 
Ground floor, roof and usable area are the same, being the house on one level only. 
 

2.4.5 Norway 

 Traditionally, most Norwegian houses are single-family / detached. This particular house type, 
nicknamed ‘Lykkebo’ (happy house), is the most built catalogue-house in Norway. It comes in 
5 different types, ranging from 131 to 171 m². It is manufactured by Block Watne AS. There is, 
however, a tend towards increased urbanization of the Norwegian population, so multifamily 
housing is gradually becoming predominant in these areas. 

Motivation 

 
 

 
Floor plans, cross sections/side views of Lykkebo type 4  

 
Ground floor 
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First floor / loft 
 

 
Cross section 
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Photo of the most built catalogue-house in Norway (courtesy of Blokk Watne AS) 
 
 
 

 
Characteristics of the house 

 Based on local measure 
method (internal*) 

Based on heart-to-heart 
measures 

General dimensions (width x 
depth) 

11.7 m × 7.5 m 11.91 m × 7.71 m 

Floor height  2.4 m (ground floor) - 
Total floor area (usable area) 140.9 m²  170.6 m² ** 
Ground floor area (heat loss area) 87.75 m² 91.83 m² 
Total façade area (including 
windows) 

135.6 m² 144.3 m² 

Roof area (flat and sloped roofs 
together) 

124.1 m² 129.8 m² 

Window area (including frames) 25.35 m² 25.35 m² 
Total loss area 347.4 m² 365.9 m² 

   
Cellar Not relevant Not relevant- 
Attic There are 4 small attic 

spaces along where the 
roof meets the facade. 
Useable area is zero 
because ceiling height is 
below 1.9 m. 
Floor area: 0 m2 * 

Floor area: .22 m2 ** 

 

* Norwegian Standard NS 3940:2007 “Areas and volumes of buildings”. In the case of sloping roofs, only the part 
of the floor with a ceiling height of >1.9 m is eligible, plus an additional strip of up to 0.6 m outside that. 
** Calculated according to the definition in this report, i.e. floor areas inside envelope irrespective of ceiling 
height. 
 
Note: Due to the complicated geometry, the building’s thermal envelope was drawn in the free 
program Google SketchUp, such that the heat loss areas could be calculated automatically. 
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Separate models had to be generated for internal and heat-to-heat measures. See example 
below. 

 
Screen dump from Google SketchUp. The small window near top-left shows the summated area 
of all vertical facades. 
 
 

2.4.6 Poland 

Typical house in Poland 
Motivation 

 
 
Floor plans, cross sections/side views 
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Ground floor 
 
 



ASIEPI WP2: Reference buildings  October, 2009 38/39 

 
First  floor 
 



ASIEPI WP2: Reference buildings  October, 2009 39/39 

 
Side view 
 

 
Characteristics of the house 

 Based on local measure 
method 

Based on heart to heart 
measures 

General dimensions (width x 
depth) 

14.59 m × 16.09m 14.22 m x 15.72 m 

Floor height  2.80 m 3.0 m 
Total floor area (usable area) 218 m² 207 m2 
Ground floor area 191 m² 181 m2 
Total façade area (including 
windows) 

208 m² 198 m2 

Roof area (flat and sloped roofs 
together) 

196 m² 186 m2 

Window area (including frames) 44 m² 44 m2 
Total loss area 595 m² 565 m2 

   
Cellar No No 
Attic Yes, additional living 

area;  
part of the heated area 
Floor area:  191m2

 

Façade area: 196 m2 

Yes, additional living 
area;  
part of the heated area 
Floor area: 181 m2

 

Façade area: 186 m2 
No cellar house with useable attic area. Energy source – condensing boiler 24 kW (gas) used 
for heating and DHW, average annual en. efficiency of the boiler is 88%, natural ventilation. 
U(max) for external wall = 0,3 [W/m2K], U(max) for ground floor = 0,45 [W/m2K ], U(max) 
for roof = 0,25 [W/m2K] 
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