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1 Intention of the Analyses 
 

During the European projects TABULA and EPISCOPE experts from 20 countries 
provided data of exemplary buildings and systems for showcase calculations 
representing different national building and system types. An evaluation of the 
data has been performed with the following intentions:  
 

¶ Make a comparison of energy related features of exemplary buildings from 
different countries:  
Characteristics of the envelope areas, the thermal performance of 
construction elements, the typical and advanced insulation measures, and 
the supply system efficiency can be determined and compared between the 
countries.  
 

¶ Generate default values for rough estimations on supranational level: 
In some cases components differ only slightly from country to country. Here 
the determination of averages seems an appropriate approach to deliver 
"common" values. These can be used as default numbers in case national 
values have not (yet) been determined. In the future this might be helpful 
especially for experts of countries which did not participate at the TABULA 
and EPISCOPE project. Also simplified supranational considerations could 
rely on the default values.  
 

¶ Contribute to a high data quality: 
Data acquisition and transformation is prone to errors. Especially the 
determination of the thermal envelope area and the conditioned floor area 
of a building is problematic: Double counting or omission of areas, copy-
paste errors, uncertainties as regards the correct position of the thermal 
envelope (e.g. in case of unheated spaces). The definition of key figures and 
the determination of their typical ranges and dependence of the main 
geometrical parameters may help in the future to flag implausible datasets. 
The knowledge about typical area relations may not only help to improve 
the data quality of the TABULA example building database but can also be 
useful in national EPC issuing.   
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The following data tables were used to collect this information: 

 

Table 1: Analysed data sheets of the Excel workbook TABULA.xls 

Sheet Content 

Tab.Building.Constr national definition of construction elements + U-values 

Tab.Building.Measure national definition of insulation measures + thermal resistance 

Tab.System.HG heating system / generation 

Tab.System.HS heating system / storage 

Tab.System.HD heating system / distribution 

Tab.System.HA heating system / auxiliary energy 

Tab.System.WG domestic hot water system / generation 

Tab.System.WS domestic hot water system / storage 

Tab.System.WD domestic hot water system / distribution 

Tab.System.WA domestic hot water system / auxiliary energy 

Tab.System.H datasets of heating system types 

Tab.System.W datasets of domestic hot water system types 

Tab.System.Vent datasets of heating system types 

Tab.System.EC datasets of energy carrier specifications 

Tab.Building datasets of exemplary buildings 

Calc.Building.Set definition of variants and calculation of the energy need for heating  

Calc.System.Set definition of variants and calculation of the system efficiency  

 

 

 

These sheets are part of the workbook TABULA.xlsm which was used as a 
database and programming template for the TABULA WebTool.1   

 

The evaluation was performed in April 2015 and reflects the datasets at that 
time. 605 datasets of real buildings and 849 datasets of heat supply components 
are included.  

 

                                                           
1
  More information about the common calculation procedure and the TABULA WebTool at: 

www.episcope.eu/building-typology/country/  

The EPISCOPE project partners were asked in May 2015 to check the analyses 
and to adapt or correct datasets if necessary. In case of changes of datasets 
comments are given at the respective charts or tables of this work report.  
However, an analysis of the revised data has not been performed. 

http://www.episcope.eu/building-typology/country/
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2 Thermal Envelope Area 
 

2.1 Analysed Quantities 
 

The analyses of the thermal envelope areas of the example buildings are based on the following quantities (Sheet "Tab.Building"): 

 

Table 2: Input quantities (TABULA datafields) 

A_C_Ref  energy reference area (conditioned floor area, internal dimensions) mandatory / for transformation from other  area types see DATAMINE evaluation m²  

n_Storey  number of complete storeys number of conditioned floors/storeys of the building (without attic storey, without cellar) 
(see below) 
If there is a completely conditioned underground storey it is not considered  here (In this 
case there is a completely conditioned cellar, so cellar_cond=c, see below). 

  

Code_RoofType  type / inclination of the roof  TR tilted roof, tilted >= 30°  

FR flat roof, tilted < 30°  

UC upper floor ceiling below unheated attic space  

  

Code_AtticCond  heating situation in the attic rooms (if available)  - attic not existent (flat roof)  

N attic not conditioned, thermal envelope in the plain of the upper ceiling  

P attic partly conditioned  

C attic completely conditioned 

NI *  attic not conditioned, thermal envelope in the plain of the roof area  

PI *  attic partly conditioned, thermal envelope in the plain of the roof area  

  

Code_CellarCond  heating situation in the cellar rooms (if available)  - cellar storey not existent 

N cellar storey not conditioned 

P cellar storey partly conditioned 

C completely conditioned 

NI *  cellar storey not conditioned, cellar volume completely in thermal envelope  

PI *  cellar storey partly conditioned, cellar volume completely in thermal envelope  

  

Code_AttachedNeighbours  neighbour situation / number of directly attached buildings  B_Alone stand-alone building (detached) 

B_N1 1 neighbour (semi-detached) 

B_N2 2 neighbours (terraced)  

  

A_Roof_1  surface area (external dimensions) element type roof 1  m²  

A_Roof_2  surface area (external dimensions) element type roof 2  m²  

A_Wall_1  surface area (external dimensions) element type wall 1  m²  

A_Wall_2  surface area (external dimensions) element type wall 2  m²  

A_Wall_3  surface area (external dimensions) element type wall 3  m²  

A_Floor_1  surface area (external dimensions) element type floor 1  m²  

A_Floor_2  surface area (external dimensions) element type floor 2  m²  

A_Window_1  surface area, including frame element type window 1  m²  

A_Window_2  surface area, including frame element type window 2  m²  
A_Door_1  surface area, including frame element type door 1  m²  

*) For simplification reasons the cases Code_AtticCond and Code_CellarCond were not considered in the analyses (only a small number of buildings in the database is concerned). 



7 

 

During the analyses the following auxiliary quantities are used: 

Table 3: Auxiliary quantities  

f_AtticCond /  
f_CellarCond  

heated fraction of the available space values for cases of Code_AtticCond / Code_CellarCond * : 

 "-":  0 

 "C":  1 

 "P": 0,5 

 "N":  0 

 

n_Storey_eff  effective number of storeys including conditioned areas in cellar and attic  = n_storey  
   + f_CellarCond  
   + 0,75 * f_attic_cond  

 

A_C_Storey  conditioned floor area per storey = A_C_Ref / n_Storey_eff m²  

A_Roof  A_Roof_1 + A_Roof_2   m²   

A_Wall  A_Wall_1 + A_Wall_2 + A_Wall_3   m²  

A_Window  A_Window_1 + A_Window_2 + A_Door_1  m²  

A_Floor  A_Floor_1 + A_Floor_2   m²   

*) For simplification reasons the cases Code_AtticCond and Code_CellarCond were not considered in the analyses (only a small number of buildings in the database is concerned). 

 

 

2.2 Floor Area Related Averages 
 

The following table shows the conditioned floor areas and the thermal envelope 
areas of the example buildings from the different countries, averaged over all 
construction year classes and differentiated by building size class.  

 

In addition the envelope areas per conditioned floor area were determined for 
each envelope type. These indicators can be useful for a first quality assurance 
since they are usually positioned in a certain range. Apart from that, they also 
can serve as a preliminary basis for the definition of synthetical average 
buildings for the energy assessment of building stocks (see [TABULA NatBal 
2012]) ς as far as no deeper empirical investigation of the building stock is 
available.  
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Table 4: Average thermal envelope areas of the example buildings per country and building size class and derived floor area related values  
όŘŀǘŀ ǎƻǳǊŎŜΥ ά¢ŀōΦ.ǳƛƭŘƛƴƎέύ 

  AT BE BG CY CZ DE DK ES FR GB GR HU IE  IT  NL NO PL RS SE SI  Common    

                                              

SFH (single family houses)                                            

A_C_Ref 145 220 172 133 112 173 127 248 106 147 162 112 123 154 163 214 136 128 121 201 155 m²  

  average thermal envelope area      
A_Roof 109 158 118 151 79 133 137 94 78 92 123 96 110 98 100 133 88 84 143 129 113 m²  

A_Window 26 49 36 44 22 32 26 29 18 36 31 16 23 19 35 36 29 27 25 46 30 m²  
A_Wall 229 207 183 303 152 182 122 252 155 161 191 128 136 226 144 226 113 180 200 200 184 m²  
A_Floor 96 135 120 149 72 100 120 91 76 92 110 91 109 89 74 117 79 89 143 127 104 m²  

  average thermal envelope area related to the conditioned floor area      
A_Roof / A_C_Ref 0,77 0,72 0,81 1,15 0,75 0,81 1,07 0,55 0,78 0,63 0,85 0,84 0,92 0,64 0,63 0,63 0,66 0,85 1,18 0,75 0,80 m²/m²  

A_Window / A_C_Ref 0,18 0,22 0,21 0,30 0,19 0,19 0,20 0,15 0,17 0,25 0,19 0,14 0,18 0,13 0,21 0,17 0,21 0,19 0,21 0,24 0,20 m²/m²  
A_Wall / A_C_Ref 1,59 0,94 1,31 2,40 1,38 1,10 0,96 1,30 1,51 1,10 1,19 1,15 1,12 1,51 0,87 1,09 0,87 1,49 1,68 0,97 1,28 m²/m²  

A_Floor / A_C_Ref 0,68 0,62 0,86 1,13 0,67 0,60 0,94 0,55 0,75 0,63 0,76 0,80 0,92 0,57 0,47 0,57 0,59 0,87 1,18 0,72 0,74 m²/m²  

                           

TH (terraced houses)                                            

A_C_Ref 200 168 218 119 106 137 102 177 102 90 - - 100 114 124 260 285 121 - 178 153 m²  

  average thermal envelope area      
A_Roof 126 74 173 70 70 71 80 84 72 50 - - 60 73 64 161 201 117 - 116 98 m²  

A_Window 30 31 44 35 14 25 21 31 16 21 - - 18 14 23 44 59 22 - 30 28 m²  
A_Wall 259 91 296 326 79 99 49 130 93 84 - - 78 96 42 246 242 193 - 126 149 m²  

A_Floor 117 66 166 69 70 62 61 83 70 50 - - 60 67 51 152 169 115 - 113 91 m²  

  average thermal envelope area related to the conditioned floor area      

A_Roof / A_C_Ref 0,65 0,44 0,84 0,59 0,67 0,54 0,80 0,54 0,75 0,55 - - 0,61 0,64 0,52 0,62 0,71 1,04 - 0,69 0,66 m²/m²  
A_Window / A_C_Ref 0,16 0,18 0,22 0,30 0,13 0,19 0,20 0,20 0,16 0,23 - - 0,18 0,13 0,18 0,17 0,21 0,19 - 0,16 0,19 m²/m²  
A_Wall / A_C_Ref 1,33 0,54 1,57 2,78 0,72 0,68 0,46 0,88 1,02 0,93 - - 0,76 0,83 0,35 1,01 0,86 1,71 - 0,70 1,01 m²/m²  

A_Floor / A_C_Ref 0,57 0,39 0,81 0,59 0,67 0,47 0,60 0,52 0,73 0,55 - - 0,61 0,59 0,41 0,58 0,60 1,03 - 0,67 0,61 m²/m²  

                           

MFH (multi - family houses)                                            

A_C_Ref 418 1613 495 1501 681 1239 - 1022 481 653 884 644 - 884 2618 - 2186 1059 1207 1362 1115 m²  

  average thermal envelope area      

A_Roof 197 443 229 429 233 392 - 296 175 227 231 226 - 357 468 - 602 279 470 316 328 m²  
A_Window 62 717 103 257 137 215 - 137 91 115 202 97 - 116 554 - 469 193 180 188 226 m²  
A_Wall 426 786 598 1922 532 907 - 913 417 371 690 668 - 996 995 - 1509 1177 800 777 852 m²  

A_Floor 193 429 206 429 233 385 - 257 177 227 216 215 - 357 451 - 602 267 470 368 323 m²  

  average thermal envelope area related to the conditioned floor area      

A_Roof / A_C_Ref 0,48 0,26 0,62 0,30 0,42 0,35 - 0,29 0,41 0,35 0,27 0,36 - 0,41 0,19 - 0,29 0,27 0,39 0,25 0,35 m²/m²  
A_Window / A_C_Ref 0,15 0,43 0,26 0,16 0,20 0,17 - 0,14 0,21 0,18 0,22 0,15 - 0,13 0,21 - 0,22 0,18 0,15 0,15 0,19 m²/m²  

A_Wall / A_C_Ref 1,09 0,45 1,55 1,32 0,93 0,77 - 0,89 0,91 0,58 0,82 0,98 - 1,15 0,41 - 0,74 1,18 0,66 0,67 0,89 m²/m²  
A_Floor / A_C_Ref 0,48 0,25 0,57 0,30 0,42 0,34 - 0,23 0,40 0,35 0,26 0,33 - 0,41 0,19 - 0,29 0,26 0,39 0,32 0,34 m²/m²  

                           

AB (apartment blocks)                                            

A_C_Ref 971 11700 2200 - 3026 2556 1945 2582 2742 3921 - 1702 1521 2201 2886 1789 6384 1204 - 6042 3257 m²  

  average thermal envelope area      

A_Roof 377 660 587 - 460 473 485 344 612 379 - 340 450 490 601 585 780 346 - 1023 529 m²  
A_Window 160 4371 540 - 604 397 478 336 473 797 - 359 225 326 618 306 1614 244 - 1154 765 m²  

A_Wall 801 3512 1371 - 1389 1656 931 1387 1714 1990 - 1197 859 2354 1069 949 3756 1290 - 2618 1697 m²  
A_Floor 376 660 499 - 460 463 455 359 598 379 - 340 429 473 567 560 674 321 - 863 498 m²  

  average thermal envelope area related to the conditioned floor area      
A_Roof / A_C_Ref 0,39 0,09 0,28 - 0,21 0,20 0,36 0,15 0,23 0,10 - 0,20 0,32 0,23 0,23 0,34 0,12 0,29 - 0,14 0,23 m²/m²  
A_Window / A_C_Ref 0,17 0,40 0,24 - 0,19 0,16 0,23 0,12 0,18 0,20 - 0,21 0,16 0,15 0,21 0,17 0,25 0,21 - 0,21 0,20 m²/m²  

A_Wall / A_C_Ref 0,83 0,30 0,70 - 0,60 0,64 0,61 0,56 0,71 0,51 - 0,70 0,64 1,07 0,41 0,54 0,62 1,09 - 0,56 0,65 m²/m²  
A_Floor / A_C_Ref 0,39 0,09 0,23 - 0,21 0,19 0,32 0,14 0,22 0,10 - 0,20 0,30 0,22 0,22 0,32 0,10 0,27 - 0,13 0,22 m²/m²  

10-04-2015 
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2.3 Dependence on the Basic Geometrical Parameters 
 

During the first implementation of this analyses [TABULA DB Eval 2012] an 
estimation procedure had been derived supplying the typical thermal envelope 
area of a building with given basic geometrical parameters like conditioned floor 
area, number of attached neighbour buildings, number of storeys as well as type 
and heating situation of attic and cellar. ¢Ƙƛǎ άǘƘŜǊƳŀƭ ŜƴǾŜƭƻǇŜ ŜǎǘƛƳŀǘƛƻƴ 
ǇǊƻŎŜŘǳǊŜέ ƛǎ ƴƻǿ included in the TABULA.xlsm workbook for making a 
plausibility control of the supplied thermal envelope areas.  

 

Apart from plausibility checks during data intake the estimation procedure could 
also be used for the rough energy assessment of large housing portfolios.   

 

 

In the following a similar analysis of the correlation of the thermal envelope 
areas with the main geometrical parameters is reported and the prediction 
quality of the parameters of the existing procedure is assessed for the now 
more extended database.  

 

The general assumption of the envelope estimation procedure is a linear 
dependency of  

¶ window and façade2 areas on the conditioned floor area of the whole 
building; 

¶ floor and roof areas on the conditioned floor area of a (complete) storey. 

 

In case of conditioned cellar or attic areas the number of complete storeys has 
been supplemented by a fraction representing the heated area in these spaces:  

¶ supplement of 1.0 for a completely and 0.5 for a partly conditioned cellar. 

                                                           
2
  The terƳ άŦaçade ŀǊŜŀέ ǿƛƭƭ ƛƴ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ōŜ ǳǎŜŘ ŦƻǊ ǘƘŜ ǘƻǘŀƭ ǎǳǊŦŀŎŜ ƻŦ ǿŀƭƭǎΣ ǿƛƴŘƻǿǎ 

and doors. 

¶ supplement of 0.7 for a completely and 0.5*0.7=0.35 partly conditioned 
attic.  

A one-storey single-family house with a completely heated attic would for 
example be considered as a building with 1.7 effective storeys.  

 

The "reference area per effective storey" used in the charts below is the TABULA 
reference floor area AC,ref divided by the number of effective storeys, as defined 
above.   

 

In order to exclude very implausible values from the analyses the criteria 
listed in 
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Table 5 were applied. They are based on geometrical considerations: For 
example the area of a flat roof (based on external dimensions)3 must be larger 
than the conditioned floor area of a storey (based on internal dimensions)3. By 
considering a minimum fraction of about 10% for the wall footprint the lower 
limit would be 1,1.  

  

                                                           
3
  according to the TABULA conventions 



11 

Table 5: Criteria for plausible area relations 

 Minimum Maximum 

A_Wall / A_C_Ref > 0,2 < 4 

A_Window / A_C_Ref > 0,05 < 0,5 

A_Facade / A_C_Ref > 0,2 < 5 

 
flat roof  

or attic not conditioned 
attic partly  

or fully conditioned 
 

A_Roof / A_C_Storey > 1,1 > 1,2 < 4 

A_Floor / A_C_Storey > 1,1 > 1,0 < 2 

 

 

The linear regression analysis was performed by applying the software "R". In 
Appendix A a documentation of the detailed analyses can be found. The 
following charts show the main results: 
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Figure 1 (4 charts): Results of the regression analysis for the envelope type roof / upper ceiling  

Roof flat roof 

 

Roof attic not conditioned 

 









































































http://www.building-typology.eu/tabulapublications.html




























































































































http://www.episcope.eu/fileadmin/episcope/public/docs/reports/EPISCOPE_SR1_NewBuildingsInTypologies.pdf
http://www.building-typology.eu/downloads/public/docs/report/TABULA_WorkReport_EvaluationDatabase_2012.pdf
http://www.building-typology.eu/downloads/public/docs/report/TABULA_TR2_D8_NationalEnergyBalances.pdf
http://www.building-typology.eu/downloads/public/docs/report/TABULA_CommonCalculationMethod.pdf
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