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Introduction 


The purpose of this report is to evaluate the energy requirements in the Dan-
 ish Building Regulation in relation to the COMMISSION DELEGATED REG-
 ULATION (EU) No 244/2012 of 16 January 2012 on a comparative method-
 ology framework for calculating cost-optimal levels of minimum energy per-
 formance requirements for buildings and building elements. The Delegated 
 Regulation is required in the EPBD (recast): DIRECTIVE 2010/31/EU OF 
 THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 19 May 2010 
 on the energy performance of buildings (recast). 


The evaluation is performed by the Danish Building Research Institute on re-
 quest from the Danish Transportation, Building and Housing Agency. 


The Delegated Regulation requires Member States to set minimum energy 
 performance requirements for buildings and building elements with a view to 
 achieving cost-optimal levels. It is up to the Member States to decide 
 whether the national benchmark used as the final outcome of the cost- opti-
 mal calculations is the one calculated for a macroeconomic perspective 
 (looking at the costs and benefits of energy efficiency investments for the so-
 ciety as a whole) or a strictly financial viewpoint (looking only at the invest-
 ment itself). National minimum energy performance requirements should not 
 be more than 15 % lower than the outcome of the cost-optimal results of the 
 calculation taken as the national benchmark. 


The understanding of the Delegated Regulation is supported by a guideline: 


EUROPEAN COMMISSION Guidelines accompanying Commission Dele-
 gated Regulation (EU) No 244/2012 of 16 January 2012 supplementing Di-
 rective 2010/31/EU of the European Parliament and of the Council on the 
 energy performance of buildings by establishing a comparative methodology 
 framework for calculating cost-optimal levels of minimum energy perfor-
 mance requirements for buildings and building elements (2012/C 115/01). 


The guidelines are not legally binding, they provide relevant additional infor-
 mation to the Member States and reflect accepted principles for the cost cal-
 culations required in the context of the Regulation. As such, the guidelines 
 are intended for facilitating the application of the Regulation. It is the text of 
 the Regulation which is legally binding and which is directly applicable in the 
 Member States. 


The Danish regulation in question is the Danish Building Regulations 2018, 
 BR18 introduced 1. January 2018. BR18 can be read at www.bygningsregle-
 mentet.dk in Danish. BR18 and BR 15 has the same energy requirements, 
 But BR18 are just significantly restructured. 


Denmark has long tradition and experience in evaluating the cost-efficiency 
of the energy requirements in the Danish Building Regulations and in analys-
ing the saving potential in relation to tightening the requirements and other 
initiatives to improve the energy efficiency of the building stock in practice 
both in relation to new buildings, in relation to existing buildings and in rela-
tion to encourage the implementation of energy saving measures in build-
ings and in the habits of building owners and occupants.  
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The latest evaluations and analysis are published in: 


  Energy requirements to new buildings 2015 – Economical Analyses 
 (SBi 2016:13) 


  Heating savings in the existing buildings – Potential and economic 
 (SBi 2017:16) 


The effort has focus on the Danish needs and the publications above are in 
 Danish.  


This report on the cost optimality of the energy requirements in the Danish 
Building Regulations is an update of the report published in 2013. 
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Main results and conclusions 


The purpose of the report is to analyse the cost optimality of the energy re-
 quirements in the Danish Building Regulations 2018, BR18 to new building 
 and to existing buildings undergoing major renovation.  


The energy requirements in the Danish Building Regulations have by tradi-
 tion always been based on the cost and benefits related to the private eco-
 nomical or financial perspective. Macro economical calculations have in the 
 past only been made in addition. The cost optimum used in this report is 
 thus based on the financial perspective. Due to the energy taxes in Denmark 
 there is a significant difference between the consumer price and the macro 
 economical for energy. Energy taxes are also paid by commercial consum-
 ers when the energy is used for building operation e.g. heating, lighting, ven-
 tilation etc. 


In this chapter the main results of the analysis of the cost optimality of the 
 energy requirements in the Danish Building Regulations 2018 to new build-
 ing and to existing buildings undergoing major renovation are summarised 
 inclusive of also the component requirements and the sensitivity analysis. 


The conclusion of the analysis is at the end of the chapter. 



Main results 



Energy requirements to new buildings 


Table 1 summarises the cost optimality of the energy requirements to new 
 buildings in the Danish Building Regulations 2018, BR18. The gap is in % of 
 the cost optimum level of requirements in kWh/m2 ann. primary energy inclu-
 sive and exclusive of renewables where relevant. Negative gap indicates the 
 requirements in the Danish BR 18 being tighter than the cost optimum. BR 
 18 is the present minimum requirements in the Danish BR 18. B2020 is 
 Building 2020 - the in BR 18 defined voluntary requirement for the future. 


Only the relevant heat supply sources in relation to the Danish heat plan act 
 is included. For the office building the use of PV can influence the cost opti-
 mal point. If solutions both without and with PV is included in the energy 
 packages calculated both are shown in the table. Solutions with PV are 
 shown in italic. Fulfillment of Buildings 2020 in general requires use of PV. 


Table 1. Cost optimality of the energy requirements to new buildings in the Danish Building Regulations 
 2018. For the different building types and heat supply the table shows the cost optimum in kWh/m2 ann. 


primary energy and the gap between the cost optimum level and the Danish requirements in %. 


Building type  Heat supply  Cost optimal 
 kWh/m2 ann. 


Deviation to cost optimal, %  
 BR 18  B2020 
 Single family house  District heating 


Heat pump 


 58,7 
 46,1 


- 30/- 40 
 - 28 


- 56 
 - 61 
 Multifamily house  District heating  39,9  - 16/- 13  - 26 
 Office building  District heating  Excl. PV 


Incl. PV 


55,9 
 36,2 


- 28/- 23 
   11/ 18 


- 40 
   - 8 


Weighted average  DK mix  - 21  - 43 
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Requirements to existing buildings undergoing major renovation 


Table 2 summarises the cost optimality of the energy requirements in Reno-
 vation Class 2 and Renovation Class 1 in the Danish Building Regulations 
 2018 to existing buildings undergoing major renovation. The figures are for a 
 building undergoing a complete renovation inclusive of all building elements 
 except the foundations. Often also e.g. slap on ground will be untouched 
 even in relation to a major renovation. Fulfillment of Renovation Class 1 in 
 general requires use of PV. 


Table 2. Cost optimality of the energy requirements in the Danish Building Regulations 2018 to existing 
 buildings undergoing major renovation. For the different building types, year of construction and heat 
 supply the table shows the cost optimum in kWh/m2 ann. primary energy and the gap between the cost 
 optimum level and the Danish requirements in %. 


Building type  Heat supply  Cost optimal 
 kWh/m2 ann. 


Deviation to cost optimal, %  
 Class 2  Class 1 
 Single family, 1930  District heating 


Natural gas 
 Heat pump 


 126,2 
 146,3 


111,4 


    5 
     4 
   10 


- 58 
 - 46 
 - 49 
 Single family, 1960  District heating 


Natural gas 
 Heat pump 


 117,7 
 132,1 


  93,6 


  10 
   10 
   20 


- 51 
 - 48 
 - 39 
 Multifamily, 1930  District heating    55,3    89    - 9 
 Multifamily, 1960  District heating  Excl. PV 


Incl. PV 


  60,2 
   58,5 


  48 
   52 


- 17 
 - 15 
 Office building, 1960  District heating  Excl. PV 


Incl. PV 


  66,2 
   58,8 


  46 
   65 


  - 7 
     5 
 Office building, 1980  District heating  Excl. PV 


Incl. PV 


  67,7 
   60,3 


  15 
   29 


  - 1 
   11 


Weighted average  DK mix    30  - 28 



Primary energy demand 


Table 3 summarises the primary energy demand in kWh/m2 ann. for the dif-
 ferent building types and heat supply fulfilling the energy requirements to 
 new buildings in the Danish Building Regulations 2018. The primary energy 
 factor for the energy supply’s is as today (2016). Solutions without PV are 
 shown in normal text and solutions with PV are shown in italic. 


Table 3. Primary energy demand in kWh/m2 ann. for the different building types and heat supply fulfilling 
 the energy requirements to new buildings in the Danish Building Regulations 2018. 


Building type  Heat supply  Primary energy in kWh/m2 ann. 


BR 18  B2020 
 Single family house  District heating 


Heat pump 


40,9/35,5 
 33,5 


25,9 
18,2 
Multifamily house  District heating  33,5/34,7  30,1 
Office building  District heating  40,0/42,7  33,4 
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Table 4 summarises in the same way the primary energy demand inclusive 
 of renewables in kWh/m2 ann. for the different building types, year of con-
 struction and heat supply fulfilling the energy requirements in the Danish 
 Building Regulations 2018 to existing buildings undergoing major renovation. 


Starting point indicated is for a typical nearly untouched building only having 
 been improved in the past with double pane windows, a little loft or roof insu-
 lation and improvement or replacement of installations. 


Table 4. Primary energy demand in kWh/m2 ann. for the different building types, year of construction 
 and heat supply fulfilling the energy requirements in the Danish Building Regulations 2018 to existing 
 buildings undergoing major renovation. 


Building type  Heat supply  Starting point 
 kWh/m2 ann. 


Primary energy in kWh/m2 ann. 


Class 2  Class 1 
 Single family house,  


1930 


District heating 
 Natural gas 
 Heat pump 


269,1 
 303,3 
 265,9 


131,9 
 152,7 
 122,4 


52,4 
 78,3 
 56,7 
 Single family house,  


1960 


District heating 
 Natural gas 
 Heat pump 


165,5 
 184,2 
 141,4 


129,2 
 144,7 
 112,4 


57,9 
 69,2 
 57,0 


Multifamily house, 1930  District heating  142,9  104,4 50,1 
 Multifamily house, 1960  District heating  109,8    89,2  49,7 


Office building, 1960  District heating  128,4    96,7  61,6 
 Office building, 1980  District heating  108,1    77,8  66,8 



Component requirements to the envelope in new buildings 


The component requirements to the building envelope elements in new 
 buildings show gaps to cost optimality in the range of 2 - 117 %. This gives 
 the designer a wide flexibility to select the design of the building. The energy 
 efficiency of the building as such is anyhow controlled by the energy frame 
 requirement.  


The heat loss itself is also controlled by the requirement to the total heat loss 
 from the building envelope exclusive of windows and doors. In the three new 
 reference buildings the difference to cost optimality for the individual building 
 elements in the envelope are in the range from a gap of 25 % to an exces-
 sive tightness of 33 % for the buildings complying with the 2018 requirement. 


For the new buildings complying with the Building 2020 requirement the indi-
 vidual building elements in the envelope are in the range from a gap of 25 % 
 to an excessive tightness of 43 % 



Component requirements to existing buildings undergoing renovation 


In relation to component requirements to building envelope elements under-
going renovation the difference to cost optimality for the individual building 
elements in the envelope are in the range from a gap of 50 % to an exces-
sive tightness of 23 %. The larges gap relates to insulation of parallel roof 
and whether the additional construction height is cost efficient. 
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Sensitivity analysis 


The sensitivity analysis shows that higher energy price development or 
 higher financial interest rate development has very small influence on the lo-
 cation of the cost optimal point. There is a very small tendency for the cost 
 optimum to be moved to a higher energy efficiency level (lower primary en-
 ergy consumption) if there is an additional energy price increase. The oppo-
 site is the case if the rates increase, without being followed by the energy 
 price. The change is less than the resolution in energy efficiency for building 
 due to the steps in energy efficiency coming from the steps in energy solu-
 tions e.g. related to available insulation thickness.  


PV 


PV are in general not cost efficient today in the small building, but are cost 
 efficient in the larger building with a large solar exposed roof and a signifi-
 cant electricity consumption measured by one meter e.g. in medium size of-
 fice buildings and in large residential with common ned of power for light and 
 mechanical ventilation. 



Conclusions 



New buildings 


In relation to the new housing examples the present minimum energy re-
 quirements in BR 18 all shows gaps that are negative with a deviation of up 
 till 30 % from the point of cost optimality if PV is not part of the energy solu-
 tion and uptill 40 % if PV is part of the solution. In relation to Buildings 2020 
 the negative gap increases up till maximal 56 %. PV is in all examples 
 needed to fulfill the Buildings 2020 requirement.  


In relation to the new office building there is a gap of 11 or 18 % to the point 
 of cost optimality in relation to the 2018 requirement if the cost optimal point 
 is calculated inclusive of PV. In relation to the Buildings 2020 requirement 
 there are negative gaps to the point of cost optimality of 8 % if the cost opti-
 mal point is calculated inclusive of PV and 40 % if the cost optimal point is 
 calculated exclusive of PV. 


If the gaps for all the new buildings are weighted to an average based on 
 mix of building types and heat supply for new buildings in Denmark there is a 
 negative gap of - 21 % in average for the new building fulfillling the energy 
 requirements in BR18. The negative gap increases to - 43 % in relation to 
 the Building 2020 energy requirements. 


Component requirements 


The component requirement to building elements in the envelope of new 
 building opens for very wide flexibility to the design of the building. It might 
 be relevant to consider if some of the component requirements should be 
 tightened to ensure the reasonable insulation of all elements in the envelope 
 of new buildings. The requirement to the heat loss from the building enve-
 lope exclusive of windows and door are in better balance with cost optimal-
 ity. 


PV 


PV can if there is a large solar exposed roof be cost beneficial in some build-
ings today. This creates new possibility for cost efficiency, but also a signifi-
cant unsertanty in setting general cost efficiency energy requirements to be 
used for all building independent of size and solar exposior. 
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Component requirements 


The component requirements are in average close to the point of cost opti-
 mal. But deviations occurs for some components. It could be considered to 
 tighten the requirement to insulation in the cases of major deviation e.g. the 
 case of parallel roofs. 


Major renovation 


In relation to the requirements in Renovation Class 2 to major renovation the 
 gap between requirements and cost optimality are in general too large. The 
 requirements has to be tightened at least with the focus on large buildings.  


The requirements in Renovation Class 1 are past the point of cost optimal. 
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Danish building stock 


The information on the Danish building stock is based on data in the Danish 
 Building and Housing Register, BBR. The national register was established 
 in 1976 based on data from local registers. Selected aggregated data from 
 BBR is available in English from Danish Statistics in the Statistical Yearbook 
 and on www.statistikbanken.dk. 


Gross floor area of different building types in the Danish building stock. Last year included are buildings 
 constructed in 2017. 


Building type  Gross floor area in 1.000 m2:    - 2009    2010 - 
 Farm houses 


Detached single family houses  
 Row houses 


Apartment blocks 
 Student  residence 
 Residential home 
 Other housing  


Administrative and commercial buildings etc. 


Hotel, restaurant etc. 


Transport and commerce etc. 


Museum, church, library etc. 


Education and research etc. 


Hospitals etc.. 


Day-care institutions 
 Other institutions 
 Total 


  21.457 
 158.022 
   35.525 
   83.869 
     1.415 
     4.240 
        551 
   57.436 
     6.340 
        732 
     4.887 
   21.895 
     4.398 
     3.341 
     1.237 
 405.345 


     462 
   4.850 
   1.884 
   2.710 
        98 
      632 
        36 
   4.826 
      360 
        47 
      233 
   1.095 
      384 
      242 
        50 
 17.909 


In the statistics for the Danish building stock in this section of the report the 
 term Single family houses includes Farm houses, Detached single family 
 houses and Row houses. Multifamily houses includes Apartment blocks, 
 Student residence, Residential home and Other housing. The term Office 
 buildings includes all other types of non-dwelling listed in the table. Summer 
 houses, workshops and industrial buildings are not included in this statistics 
 of the building stock. 


Overview of the Danish building stock 


Building type  No. buildings  No. dwellings  Gross floor area, 1000 m2
 Single family houses 


Multifamily houses 
 Office buildings etc. 


Total 


1.465.720 
    103.347 
    139.490 
 1.708.557 


1.635.676 
 1.157.916 
   - 
 2.793.592 


222.236 
  93.610 
107.569 
423.415 
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Construction year for the Danish building stock for each of the three lump building types: Single family 
houses, Multi family houses and Offices. The percentage is per each of the three lump building types. 
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Heating supply in existing single family houses inclusiv of recently constructed single family houses. 


Heating supply in existing multifamily houses inclusive of recently constructed multifamily houses. 
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Danish energy supply 


The general Danish energy policy is briefly described in: "Denmark's Energy 
 and Climate Outlook 2017" published by the Danish Energy Agency in 
 March 2017. 


The information on the present Danish energy supply system in this chapter 
 is based on data from the Danish Energy Statistics 2016. 


Share of CHP in the Danish district heating production. 


Fuels in the Danish district heating production. 
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Fuels in the Danish electricity production. 


Fuel types in the Danish energy supply system and use of fossil fuel for extraction. Extraction is in per-
 centage of extracted energy. 


Fuel Extraction in % 


Renewable: 


Wind 
 Solar 
 Geothermal 
 Hydro 
 Biogas 
 Biomass: 


- Straw 
  - Wood 
  - Bio oil 


 - Waste - renewable 
 Heatpump 


Fossil fuels 


Waste - non renewable 
 Oil 


Natural gas  
 Coal 


0 
 0 
 0 
 0 
 10 
 10 


10 


10 
 10 
 10 
 20 


Extraction is not included in the Danish energy statistics except for natural 
 gas produced in the Danish area of the North Sea. 


The figures from the Danish energy statistic used to calculate the primary 
 energy factors and the CO2-emission rates are adjusted to include the fossil 
 fuel used for extraction of the fuel. 


A heating efficiency of 200 % is used to calculate the energy need for heat-
ing in relation to CHP production in district heating and power supply sys-
tems. The 200 % efficiency is close to the figures calculated for the systems 
using more detailed exergy calculations. 
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Total primary energy factor, fossil energy factor and CO2-emission rate in kg-CO2/MWh for the energy 
 supply to Danish building. National average values for Denmark. Inclusive of energy used to extract the 
 fuels. 2016. 


Fuel  Total primary        
 energy factor 


Fuel factor  Fossil energy      
 factor 


CO2-emission 
 kg-CO2/MWh 
 Natural gas 


District heating 
 Electricity 


1,10 
 0,94 
 2,31 


1,10 
 0,85 
 2,08 


1,10 
 0,50 
 1,29 


225 
 104 
 329 


Development in total primary energy factor and fossil energy factor for district heating over the past 
 years.  


Development in total primary energy factor and fossil energy factor for electricity over the past years.  
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Danish weather 


All Denmark is one climate zone. The information on the Danish weather is 
 from the Danish Design Reference Year, DRY. 


Weather data in the Danish design reference year, DRY. 


Month Average external 


temperature C 


Avg. min. ext.    


temperature C 


Avg. max. ext.   


temperature C 


Global solar radia-
 tion kWh/m2
 January 


February 
 March 
 April 
 May 
 June 
 July 
 August 
 September 
 October 
 November 
 December 
 Year 


  0,7 
   0,4 
 - 0,7 
   7,1 
 11,5 
 14,2 
 17,8 
 17,9 
 14,5 
   9,8 
   3,4 
   0,7 
   8,1 


- 1,3 
 - 1,2 
 - 4,1 
   3,5 
   7,3 
   9,5 
 12,5 
 13,5 
 10,9 
   7,0 
   1,5 
 - 1,3 


  2,3 
   2,0 
   2,3 
 10,8 
 15,4 
 18,2 
 22,3 
 22,2 
 18,0 
 12,1 
   5,1 
   2,2 


    13 
     31 
     73 
   123 
   159 
   159 
   158 
   139 
     94 
     50 
     17 
     10 
 1.026 


External temperature in the Danish design reference year, DRY. 


The traditional Danish heating degree-days are measured to an internal 
base temperature of 17 C. The counting of degree-days starts when the ex-
ternal average daily temperature in 3 days continuously are below 12 C and 
stops when the external average daily temperature in 3 days continuously 
are above 10 C. Based on the years 1941-1980 the heating period are 233 
days from September 24 to May 14. Based on that method there are is 2906 
degree-days per annum. 



(17)
17


The typical room temperature in the building stock are in average anticipated 
to be 20 C. To calculate the average heat loss through the building envelope 
3 x 233 degree-days has to be added ending with approx. 3.600 degree-
days per annum. 
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Danish Building Regulations 


Building regulations 2015, BR 15 was in force until 1. January 2018 where a 
 new Building Regulations 2018, BR 18 was put into force. There is a half 
 year transition period until 1. July 2018, where BR 15 can still be used for 
 building permit requests, if the building owner decides so. The requirements 
 in the two regulations are the same. But the editorial structure, the number-
 ing and the administrative provisions are significant different in the new BR 
 18 regulations. For the rest of the report reference will only be made to 
 BR18.  


The relevant sections of the Danish Building Regulations 2018, BR 18 in-
 cluding the energy requirements to new building and to existing buildings un-
 dergoing renovation in relation to the Delegated Regulations are: 


Energy requirements to new building:  


 Energy consumption 


  Energy performance frameworks in new buildings 


  Change of use and extensions 


Energy requirements to existing building undergoing renovation:  


 Energy consumption 


  Energy performance frameworks in existing buildings 


  Change of use and extensions 


  Conversion and other alterations to the building and replacement of 
 boilers etc. 


Energy requirements to installations relevant to both new buildings and to 
 existing buildings undergoing renovation: 


 Indoor climate 


 Ventilation 


 Light conditions 


 Energy consumption 


 General 


  Minimum thermal insulation 


 Services 


 General 


  Distribution systems for heating, cooling and domestic hot water 


 Ventilation systems 


  Combustion plants and exhaust systems 


  Solar heating systems, solar photovoltaic arrays, cooling systems 
 and heat pumps. 


The core energy requirements in BR18 to new building and to existing build-
 ings undergoing renovation are summarised on the following pages. 


There are also energy requirement in BR18 to holiday homes and temporary 
portable cabins. These types of building are not included in the Delegated 
Regulations and are exemted from the EPBD, and will not be addressed in 
this report. The same goes for the energy requirements to lifts, the require-
ment to perform energy labelling of new and existing buildings and the re-
quirement to install meters on building level, per flat and for individual meters 
for hot water production, heating of air and fan power in ventilation plants, 
heat pumps, lifts, comfort cooling systems, cooling of servers and server 
rooms.  
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The regulation in relation to availability and requirements in relation to heat-
 ing supply to buildings are in the Danish Heat Planning act, see last section 
 of this chapter. 



Energy requirements to new buildings 


In the case of dwellings, student accommodation, hotels etc., the total de-
 mand of the building for energy supply for heating, ventilation, cooling and 
 domestic hot water per m² of heated floor area must not exceed (30 + 
 1000/A) kWh/m²/year, where A is the heated floor area. By ”Heated floor 
 area” means the total floor area of the storeys or parts thereof which are 
 heated.  


For offices, schools, institutions etc., the total demand of the building for en-
 ergy supply for heating, ventilation, cooling and domestic hot water and light-
 ing per m² of heated floor area must not exceed (41 + 1000/A) kWh/m²/year, 
 where A is the heated floor area.  


In the case of buildings or building sections whose requirements include, for 
 example, a high level of lighting, extra ventilation and high consumption of 
 domestic hot water, or which are used for extended periods, or buildings with 
 high ceilings, the energy performance framework must be increased by the 
 resulting calculated energy consumption. This is a flexabel method to ad-
 dress different building types and conditions. Process energy such as venti-
 lation of fume cabinets is not included in the energy performance framework.  


Buildings heated to more than 5°C and up to 15°C must fulfil the same en-
 ergy performance framework as office buildings. Regardless of temperature 
 level, the energy performance framework must be determined using an in-
 door temperature of 15°C. 


Calculations must take account of solar heat gain, internal heat gains and 
 the heat accumulating properties of the building. Verification must be on the 
 basis of a simplified calculation method, using monthly average weather 
 data etc. Verification must be on the basis of SBi Guidelines 213, 


“Bygningers energibehov” [Energy demands of buildings]. 


Buildings must be built such that the design transmission loss does not ex-
 ceed 4 W per m² of the building envelope in the case of single-storey build-
 ings, 5 W for two-storey buildings and 6 W for buildings with three storeys or 
 more. The calculation does not include the area of windows and doors nor 
 the transmission loss through them.  


Insulation of individual building elements in the building envelope must be at 
 least on a par with the values stated in table on next page 


The calculation of transmission areas, transmission loss and heat loss 
 framework must use the DS 418, Code of Practice, Calculation of heat loss 
 from buildings. The insulation properties of materials must be determined in 
 accordance with relevant DS/EN standards.  


Air changes through leakage in the building envelope must not exceed 1.0 
l/s/m² of the heated floor area when tested at a pressure of 50 Pa. The result 
of the pressure test must be expressed as the average of measurements us-
ing overpressure and under-pressure. Testing of air changes must be deter-
mined on the basis of DS/EN ISO 9972, Thermal performance of buildings – 
Determination of air permeability of buildings –Fan pressurisation method.  
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Minimum thermal insulation in new buildings 


Table of U values  U value 


W/m² K 
 External walls and basement walls in contact with the soil.  0.30 
 Suspended upper floors and partitions to rooms/spaces 


that are unheated or heated to a temperature more than 8 
 K lower than the temperature in the room/space con-
 cerned. 


0.40 


Ground slabs, basement floors in contact with the soil and 
 suspended upper floors above open air or a ventilated 
 crawl space. 


0.20 


Suspended floors below floors with floor heating adjoining 
 heated rooms/spaces. 


0.50 
 Ceiling and roof structures, including jamb walls, flat roofs 
 and sloping walls directly adjoining the roof. 


0.20 
 External doors, rooflights, doors and hatches to the out-


side or to rooms/spaces that are unheated and these as 
 well as glass walls and windows to rooms that are heated 
 to a temperature more than 5 K below the temperature 
 in the room concerned. 


1.80 


Table of linear losses  Linear loss 


W/mK 
 Foundations around rooms/spaces that are heated to a 


minimum of 5°C. 


0.40 
 Foundations around floors with floor heating.  0.20 
 Joint between external wall and windows or external 


doors and hatches 


0.06 
 Joint between roof structure and rooflights or skylight 


domes. 


0.20 



Building class 2020 


Dwellings, student accommodation, hotels, etc. may be classified as a build-
 ing class 2020 when the total demand for energy supply for heating, ventila-
 tion, cooling and domestic hot water per m² of heated floor area does not ex-
 ceed 20 kWh/m²/year.  


Offices, schools, institutions and other buildings not covered above may be 
 classified as building class 2020 when the total demand for energy supply 
 for heating, ventilation, cooling, domestic hot water and lighting per m² 
 heated floor area does not exceed 25 kWh/m²/year.  


Class 2020 buildings must be built such that the design transmission loss 
 does not exceed 3,7 W per m² of the building envelope in the case of single-
 storey buildings, 4,7 W for two-storey buildings and 5,7 W for buildings with 
 three storeys or more.  


Air changes through leakage in the envelope in class 2020 buildings must 
 not exceed 0.5 l/s/m² of the heated floor area when tested at a pressure of 
 50 Pa.  


In class 2020 buildings there are also tighter energy requirements to win-
 dows, roof lights, skylight domes, doors, hatches and gates. There are also 
 tighter requirements to the indoor climate in relation to daylight access, sum-
 mer comfort and air quality. 


The decision to construct a class 2020 building is voluntary.  
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Energy requirements to extensions to buildings 


The energy requirements to extensions to buildings are also used as re-
 quirements in case of change of use and in case of conversion associated 
 with a change of use. 


The provisions described in this section may be used for small extensions, 
 change of use and conversion associated with a change of use as an alter-
 native to the basic provisions described for new building in the previous sec-
 tion.  


 “Change of use” means use for a different purpose that involves significantly 
 higher energy consumption. Examples are: 


– conversion of an unheated building for accommodation. 


– conversion of useable roof space for accommodation. 


A new loft or new dwellings on flat roofs are extensions. 


Thermal insulation of building elements around rooms/spaces that are nor-
 mally heated to a minimum of 15°C must have a heat loss of no more than 
 as stated in the column marked temperature T > 15°C; the limit for building 
 elements around rooms/spaces that are normally heated to more than 5°C 
 and up to 15°C is as stated in the relevant column, see table on next page. 


For windows, doors, hatches, roof lights and skylight domes, the U-values 
 for the actual size apply.  


The use of the U values and linear losses stated for extensions heated to no 
 less than 15°C is subject to the total area of windows and external doors, in-
 cluding roof lights and skylight domes, glass walls and hatches to the out-
 side comprising no more than 22 % of heated floor area in the extension.  


In the case of a change of use, constructional conditions may prevent full 
 compliance. The shortfall in efficiency must be compensated for by other en-
 ergy solutions. It may, for example, be difficult to comply with the require-
 ments for linear loss for existing windows and foundations. By way of alter-
 native, a corresponding amount of energy can be saved, for example by ad-
 ditional insulation or installation of solar heating, a heat pump or solar photo-
 voltaic cells.  


Structural alterations that increase energy consumption may be carried out 
 provided that compensatory energy savings are made. This provision ap-
 plies, for example, to fit new windows to a facade or roof. The reduced en-
 ergy performance is compensated for by, for example, extra insulation, solar 
 heating, a heat pump or solar photovoltaic cells.  


Heat loss framework for extensions. U values and linear losses for exten-
sions heated to no less than 15°C can be altered and window areas etc. in-
creased, provided that heat loss from the extension is not greater than if the 
specific requirements were satisfied.  
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Minimum thermal insulation in extensions 


Table of U values  W/m² K 


Rooms/spaces heated to  T > 15°C  5°C< T < 


15°C 
 External walls and basement walls in contact 


with the soil. 


0,15 0,25 
 Partition walls and suspended upper floors ad-


joining rooms/spaces that are unheated or 
 heated to a temperature more than 5 K lower 
 than the temperature in the room/space con-
 cerned. 


0,40 0,40 


Ground slabs, basement floors in contact with 
 the soil and 


suspended upper floors above open air or a 
 ventilated crawl 


space. 


0,10 0,15 


Ceiling and roof structures, including jamb 
 walls, flat roofs and sloping walls directly ad-
 joining the roof. 


0,10 0,15 


Windows, including glass walls, external doors 
 and hatches to the outside or to rooms/spaces 
 that are unheated or heated to a temperature 
 more than 5 K below the temperature in the 
 room/space concerned (does not apply to ven-
 tilation openings of less than 500 cm²). 


1,40 1,50 


Roof lights and skylight domes.  1,70  1,80 


Table of linear losses  W/m K 


Foundations around floors with floor heating.  0,12  0,20 
 Joint between external wall and windows or 


external doors and hatches 


0,03 0,03 
 Joint between roof structure and roof lights or 


skylight domes. 


0,10 0,10 
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Energy requirements to existing buildings undergoing renovation 


The energy requirements to existing buildings undergoing renovation are ei-
 ther to the building as such or to the individual building elements.  



Energy frame for existing buildings 


As an alternative to the component requirements for existing buildings, the 
 requirements for conversion may be met through compliance with the energy 
 performance frameworks for existing buildings. 


Dwellings, student accommodation, hotels, etc. may be classified as renova-
 tion class 2 when the total demand for energy supply for heating, ventilation, 
 cooling and domestic hot water per m² of heated floor area does not exceed  
 (110 + 3200/A)kWh/m² per year, where A is the heated floor area. 


Dwellings, student accommodation, hotels, etc. may be classified as renova-
 tion class 1 when the total demand for energy supply for heating, ventilation, 
 cooling and domestic hot water per m² of heated floor area does not exceed  
 (52.5 + 1650/A)kWh/m² per year, where A is the heated floor area. 


Offices, schools, institutions, etc. may be classified as renovation class 2 
 when the total demand for energy supply for heating, ventilation, cooling, do-
 mestic hot water and lighting per m² of heated floor area does not exceed 
 (135 + 3200/A)kWh/m² per year, where A is the heated floor area. 


Offices, schools, institutions, etc. may be classified as renovation class 1 
 when the total demand for energy supply for heating, ventilation, cooling, do-
 mestic hot water and lighting per m² of heated floor area does not exceed 
 (71.3 + 1650/A)kWh/m² per year, where A is the heated floor area. 


To use the renovation classes, the requirement for supplied energy must be 
 improved by at least 30 kWh/m² as at year. 



Component requirements 


Buildings elements are both construction elements and windows in the build-
 ing envelope and installation elements e.g. ventilation system, boiler or heat 
 pump.  


For the construction elements in the envelope of existing buildings the regu-
 lation distinguishes between:  


  renovation of existing elements  


  new elements.  


The requirements to new construction elements in the building envelope are 
 both in the case where an existing element is replaced by a new element 
 and in the case where a new element is introduced without replacing an ex-
 isting element. Example of replacements could be if the old roof is taken 
 down (e.g. because of rot or after a fire) and a complete new roof is con-
 structed. Example of new element being introduced could be if a light weight 
 external wall element is replaced by cavity wall. 


In the case of replacement of elements or introduction of new elements the 
 requirements to construction elements in the building envelope described in 
 this section must be implemented, even if they may not be cost-effective. 


In the case of renovation of existing construction elements in the building en-
 velope considerations to cost-effectiveness can be taken. Examples of 
 works where cost-effective insulation must be installed are: 


  laying of new felt roof in the form of a new roof membrane or top felt 
 on an existing roof 


  a new tiled roof 


  a new steel sheet roof on top of an old felted roof or a roof of fibre 
cement sheets 
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Requirements to new windows (described in this section) and to replaced or 
 new installation elements (described in the next section) must be imple-
 mented, even if they may not be cost-effective. 


Requirements to insulation of the building envelope and linear losses in relation to existing buildings un-
 dergoing renovation. 


Table of U values  U value 


W/m² K 
 External walls and basement walls in contact with the soil.  0,20 
 Partition walls and suspended upper floors adjoining 


rooms/spaces that are unheated or heated to a tempera-
 ture more than 5 K lower than the temperature in the 
 room concerned. 


0,40 


Ground slabs, basement floors in contact with the soil and 
 suspended upper floors above open air or a ventilated 
 crawl space. 


0,12 


Ceiling and roof structures, including jamb walls, flat roofs 
 and sloping walls directly adjoining the roof. 


0,15 
 External doors, roof lights and hatches.  1,65 


Table of linear losses  Linear loss 


W/m K 


Foundations. 0,12 
 Joint between external wall and windows or external 


doors and hatches 


0,03 
 Joint between roof structure and roof lights or skylight 


domes. 


0,10 



Cost-effective energy savings 


A separate guideline to BR18 lists solutions that are often cost-effective 
 when carried out as part of a renovation or replacement. It only includes ma-
 terials and labour for the energy-saving work and not, for example, costs of 
 roofing, scaffolding or other costs that would be associated with completion if 
 the work were not part of a renovation. 


There may be conditions in a specific building which mean that insulation 
 works are difficult to implement, so the work may not be viable. The same 
 applies if, for example, very cheap energy in the form of one’s own straw or 
 wood is used. If the cost-effectiveness of the work is calculated as: (lifetime 
 x savings)/investment < 1.33 the work is not cost-effective. The owner is 
 therefore not obliged to implement the work. A table in BR18 lists the lifetime 
 of different energy-saving works. 


Constructional factors may render cost-effective compliance with the provi-
sions impossible without detriment to moisture resistance. There may, how-
ever, be less extensive work whereby energy demand can be reduced. If so, 
it is this work which is to be carried out. Cavity wall insulation is an example 
of a measure that does not comply with the requirement. Compliance will re-
quire external retro-fitted insulation with a new weather shield. This may not 
be cost-effective in this particular case, whereas cavity wall insulation, which 
is less extensive work, may be highly cost-effective. Cavity wall insulation 
must therefore be installed.  
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Lifetimes that can be used to calculate cost-effectiveness: 


Energy-saving measure  Years 


Retro-fitted insulation to building elements   40 
 Windows with secondary windows and coupled frames   30 
 Heating systems, radiators and floor heating and venti-
 lation ducts and fittings including insulation 


30 
 Heat appliances etc., for example boilers, heat pumps, 
 solar heating systems, ventilation units  


20 


Light fittings   15 


Automation for heating and climatic control equipment   15 


Joint sealing works   10 



Window, rooflights, doors etc. 


When replacing windows and rooflights, the energy gain through the window 
 in the heating season must not be less than the figures in the table on next 
 page. Provisions which are expected to be introduced in 2020 are also given 
 in the table.  


The energy gain is calculated as stated in BR18. The requirement applies to 
 a CEN reference window 1.23 m x 1.48 m fitted with the manufacturer’s 
 standard pane. 


If a window is in the form of a “Dannebrog” type window the requirement for 
 the reference window is still used, provided the window is fitted with the 
 manufacturer’s standard pane. In commercial buildings or other buildings 
 with high solar gain, window replacement can then be combined with, for ex-
 ample, external solar screening or solar control glass. There is no restriction 
 in using noise-reducing and other functional glazing in connection with win-
 dow replacement, provided the reference window using the manufacturer’s 
 standard pane complies with the requirement of energy gain. 


Requirements to energy gain through windows and rooflights in kWh/m²/year. 


Year 
 Energy label 


2015 
 B 


2020 
 A 
 Windows 


Rooflights 


 -17 
   0 


  0 
10 
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Energy requirements to installations 


The energy requirements to installations apply to both new buildings and to 
 existing buildings undergoing renovation. 



Heating systems 


Heating systems must be designed, built, commissioned and handed over 
 as required by DS 469, Heating and Cooling systems. DS 469 also includes 
 requirements to the control of heating and cooling systems inclusive of re-
 quirements time control of heating and cooling supply, for individual room 
 temperature control of heating and cooling to the rooms and for supply tem-
 perature control in central heating and cooling systems.  


Heating systems must be designed and built for energy-efficient operation. It 
 must also be ensured that simultaneous cooling and heating do not occur in 
 the same room/ space.  


Circulating pumps in heating, hot water, geothermal heating and cooling sys-
 tems must comply with EcoDesign.  


Installations must be insulated against heat loss and condensation in ac-
 cordance with DS 452, Code of practice for thermal insulation and technical 
 service and supply systems in buildings.  


DS 452 refers the insulation classes in EN 12828 to set the insulation re-
 quirements to the different parts of heating, hot water and ventilation sys-
 tems. The requirement to insulation in DS 452 is in general tight compared 
 to requirements or praxis elsewhere. 



Ventilation 


Single-family houses may be ventilated by natural or mechanical ventilation.  


In domestic buildings other than single-family houses the background air 
 changes in the housing unit must be provided by a ventilation installation 
 with heat recovery, forced air supply in habitable rooms and extractors from 
 bathrooms, sanitary conveniences, kitchens and utility rooms. In summer, air 
 supply may be replaced by fresh air supply through windows, fresh air vents 
 and the like.  


In domestic buildings other than single-family houses with natural ventilation, 
 demand-controlled ventilation may be used provided that air changes by this 
 means will be no lower than 0.3 l/s per m².  


Exhaust of 20 l/s from kitchens must be possible, and a minimum flow of 15 
 l/s from bathrooms and rooms containing sanitary conveniences. Exhaust of 
 10 l/s must be possible from separate rooms containing sanitary conven-
 iences, utility rooms and basement rooms.  


Rooms in childcare institutions must be ventilated by ventilation installations 
 comprising both forced air supply and exhaust and heat recovery. The venti-
 lation must ensure a good, healthy indoor climate. Fresh air supply and ex-
 traction must be no less than 3 l/s/child and no less than 5 l/s/adult plus 0.35 
 l/s/m² floor area. At the same time, it must be ensured that the CO2 content 
 of the indoor air does not exceed 1.000 ppm. for extended periods. If a venti-
 lation system with demand-controlled ventilation is used, the specified air 
 volumes may be deviated from when there is reduced demand.  


Teaching rooms in schools etc. must be ventilated by ventilation installations 
comprising both forced air supply and exhaust and heat recovery. Fresh air 
supply to and extraction from normal teaching rooms must be no less than 5 
l/s/person plus 0,35 l/s/m² floor area. At the same time, the CO2 content in 
the indoor air must not exceed 1.000 ppm. for extended periods. If a ventila-
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tion system with demand-controlled ventilation is used, the specified air vol-
 umes may deviate from when there is reduced demand. The ventilation dur-
 ing the hours of use may, however, not be less than 0,35 l/s per m² floor 
 area. Where special constructional allowances are in place, for example 
 greater room volumes per person, the use of several extraction options, in-
 cluding cross-ventilation options, the requirement for mechanical ventilation 
 may be waived provided that a comfortable, healthy indoor climate is main-
 tained.  


Ventilation units must comply with EcoDesign. Ventilation installations that 
 supply one dwelling must incorporate heat recovery with a temperature effi-
 ciency of no less than 80%.  


For ventilation installations with a constant air volume, the power consump-
 tion for air movement must not exceed 1800 J/m³ external air. For installa-
 tions with a variable air volume, the power consumption for air movement 
 must not exceed 2100 J/m³ external air at a maximum output and at maxi-
 mum pressure drops. For exhaust systems without mechanical air supply, 
 the specific power consumption for air movement must not exceed 800 J/m³. 


“Power consumption for air movement” means the total power consumption 
 per m3 of air moved, calculated from air inlet to exhaust outlet. Power con-
 sumption for air movement can be calculated for each individual installation 
 or jointly for several installations in a building.  


For ventilation installations with a constant or variable air volume and heat 
 recovery supplying one dwelling, the power demand for air movement must 
 not exceed 1000 J/m³ for the mode of operation with the maximum pressure 
 drop. The installation must be provided with power via a connection that al-
 lows power consumption to be measured.  


Equipment for humidifying intake air may only be installed if this is warranted 
 by reasons of safety, production, preservation or health.  


Ventilation installations must be installed, commissioned and handed over 
 as stated in DS 447, Code of practice for mechanical ventilation installations. 


These provisions also apply to the construction of ventilation installations in 
existing buildings and to the renovation of installations. The requirements for 
ventilation installations also apply to single-family houses.  
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Danish energy calculation tool 


The Danish energy calculation tool is described in: "SBi Direction 213: The 
 Energy Demand of Buildings - PC application and guidelines for calculations 
 - Guidelines for Calculations". The PC application includes a calculation core 
 mandatory to be used in relation to calculation of energy demand in new 
 building in relation to the Danish Building Regulations and in relation to en-
 ergy labeling of new and existing building. 


Part of the specification of the energy calculation tool is in BR 18. Example 
 of this is the energy factors to be used, see table. The decrease of the factor 
 for district heating and electricity is mainly caused by the expected increase 
 of wind power in the Danish energy supply system the coming years. 


Energy factors to be used in relation to calculating the energy demand of buildings. 


Energy type  2015  2020 


District heating 
 Other heating 
 Electricity 


0,8 
 1,0 
 2,5 


0,6 
 1,0 
 1,8 


Heat supplied from solar heating systems is subtracted in the heating de-
 mand of the building. Electricity from solar panels, PV and from wind power 
 is subtracted in the electricity demand of the building for operation of building 
 systems up till a primary energy surplus limit of 25 kWh/m2 ann.  


The Danish energy calculation tool prescribes normatively a room tempera-
 ture of minimum 20 C in ordinary heated buildings: dwellings, office, institu-
 tions etc. Very few - if any - designer uses an internal temperature over 20 C 
 when they calculate the energy demand for a new building in relation to the 
 energy frame requirement in BR18. About actual energy consumptions and 
 room temperatures, see later chapter. 


The design temperatures for heating are stated in DS 418 and DS 469 to be: 


Internal:   20 C 


 External:  -12 C 


As a new development DS 469 is extended to also cover cooling systems. In 
 the new version of DS 469 the design temperatures for cooling are: 


Internal:   25 C 


External:   25 C 


As far as possible, the methodology in the Danish calculation tool is based 
 on the European EPB standards from 2008. The calculations are carried out 
 on a monthly basis. 


Heat demand 


The heat demand is calculated in accordance with EN ISO 13790. Determin-
 ing the heat demand requires a number of factors to be taken into considera-
 tion: the use of solar screening; the length of the heating season; actual re-
 covery of part of the heat loss from installations such as boilers, as well as 
 heating of supply air to attain the necessary supply air temperature. 


Cooling requirements 


Cooling requirement is also calculated in accordance with ISO 13790. Solar 
screening is taken into consideration as well as the cooling effect of extra 
ventilation in hours of use and at night in hot summer periods. 
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 Heat loss from installations 

The heat loss from pipes, vessels, district heating units, ventilation ducts, 
 etc. is in accordance with DS 452. The heat loss from pipes is calculated 
 based on EN 15316, parts 2.3 and 3.2. Determination of the heat loss takes 
 into account the temperature of the pipes and of the surroundings. Heat loss 
 from heating pipes within the building envelope is not included, provided that 
 the temperature of the pipes or water is regulated according to heat demand 
 in the building or to the outside temperature. The heat loss from ventilation 
 ducts and ventilation units within the building envelope is also excluded. 


Ventilation ducts and ventilation units outside the building envelope are cal-
 culated in the same way as the building envelope, as they are taken to be 
 heated to normal room temperature. Heat loss from pipes supplying domes-
 tic hot water that cools down between flows is not included.  


Boilers 


The heat loss from boilers and the electrical energy consumption of the 
 boiler is determined for each month on the basis of the actual conditions. 


Determination of loss from boilers takes account of factors such as effi-
 ciency, heat loss to the surroundings, the control of boiler temperature, the 
 production of domestic hot water, as well as the electrical energy consump-
 tion of the blower and of automatic controls. It is assumed that the boiler is 
 turned off in summer if the consumption of domestic hot water is covered in 
 another way, such as by solar heating or by domestic hot water pumps. Data 
 for boilers is calculated as specified in EN 15316 part 4.1 method II, and part 
 3.3. 


Heat pumps 


The electrical energy consumption of heat pumps is determined on the basis 
 of the total efficiency, taking account of the heat source and sink tempera-
 ture differences, as well as consumption for auxiliary equipment, including 
 pumps, fans, electric heating elements and automatic controls. The calcula-
 tion for heat pumps is to be performed in accordance with the relevant sec-
 tions of EN 15316 part 4.2, even though this standard specifies a method by 
 which a whole year is calculated jointly. 


Solar heating 


The contribution of solar heating to domestic hot water is determined for 
 each month on the basis of the actual design of the system, including the 
 size, orientation and slope of the solar panels. In addition, the electrical en-
 ergy consumption for pumps and automatic control is determined. The calcu-
 lation of the contribution of solar heating, including its contribution to space 
 heating, must be specified on the basis of EN 15316 part 4.3. 


Pumps 


The electrical energy consumption of pumps is determined on the basis of 
 the nominal output of the pumps, the running time of the installation and the 
 controls. All pumps in the heating installations must be included in the calcu-
 lations, including pumps on the boiler, pumps for the heating and circulation 
 of domestic hot water, and pumps used for cooling. 


Fans 


The electrical energy consumption of fans is determined on the basis of the 
 electric power and the operation hours of the installation.  


Cooling machines 


The electricity consumption of cooling machines is determined on the basis 
of the overall efficiency of consumption for auxiliary equipment, including 
pumps, fans, electric heating elements and automatic controls. 
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Lighting 


The electricity consumption for lighting is calculated in accordance with the 
 relevant parts of EN 15193-1. 


Solar cells 


The calculation for solar cells is based on EN 15316 part 4.6. 


Consumption of other energy to operate the building 


For practical reasons, operating a building involves some minor uses of elec-
tricity that need not be included here. These include electrical energy con-
sumption for elevators; pumps in pressure increasing systems for domestic 
water or sprinklers; window opener motors; pumps for heat recovery plates 
in ventilation installations; and motors for rotating heat exchangers. In addi-
tion, there is electricity consumption for central automation systems (CTS) 
and emergency lighting. The calculation must include electrical energy con-
sumption in any automatic components that are specific to a boiler, a district 
heating converter, a solar heating system, a heat pump or the like. 
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Danish heat planning act 


The objective of the Danish heat planning Act is to promote the most socio-
 economic and environmentally friendly utilization of energy for heating build-
 ings, supplying them with hot water and reduce the dependency of the en-
 ergy system on oil. In agreement with the objectives mentioned, the supply 
 of heat shall be organised with a view to promoting the highest possible de-
 gree of cogeneration of heat and power. For the purpose of the Act, collec-
 tive heat-supply plant means any undertaking that operates the below-men-
 tioned plants with the object of supplying energy for heating buildings and 
 supplying them with hot water: 


1)  plants producing and transmitting other inflammable gasses than 
 natural gas; 


2)  plants for transmitting heated water or steam from combined heat 
 and power plants, waste incineration plants, industrial enterprises, 
 geothermal installations, etc.; 


3)  district heating supply plants, solar heating plants, waste-incineration 
 plants, etc. , including combined heat and power plants with an elec-
 tric effect not greater than 25 MW; 


4)  block heating stations with heat generating capacity exceeding 0.25 
 MW, including combined heat and power plants with an electricity 
 output not greater than 25 MW. 


It is the duty of each district council, in cooperation with the supply compa-
 nies and other involved parties, to prepare a plan for the supply of heat in 
 the municipality. The Minister for Environment and Energy may direct that 
 specific preconditions shall form the basis of the planning for the municipal 
 heat supply, including the basis for decisions made according to this Act. 


Each district council shall approve projects for establishing new collective 
 heat supply plants or for major alterations of existing plants. Producers and 
 suppliers of piped energy as well as consumers shall upon request furnish 
 the Minister for Environment and Energy and any relevant district council 
 with any information deemed necessary for planning the supply of heat in 
 the municipality. After consultation with the municipal authorities, the Minis-
 ter for Environment and Energy may establish regulations on planning pur-
 suant and determine how cases shall be dealt with. 


Each district council shall ensure that any project for a collective heat supply 
 for each plant explores the following possibilities: 


1)  that it supplies a specified area with energy for heating purposes to 
 a specified extent; 


2)  that it is designed so as to ensure the most economical utilization of 
 energy; 


3)  that its operations are coordinated with those of other plants; 


4)  that any plant over 1 MW be converted to combined heat and power 
 production. 


5)  A district council may order an existing heat-supply plant to imple-
 ment an authorised project before a certain deadline. 


If it is a precondition in an authorised project pursuant, the district council 
 can require a collective heat-supply plant: 


1)  to organize its production facilities in such a way that specified types 
 of energy can be used in the production and 


2)  to use certain types of energy in the production to a specified extent. 


A district council shall follow developments in connections to the collective 
heat-supply system in its municipality. In this regard, an undertaking that 
supplies district heating and natural gas shall present to the district council 
every other year, a report on connections to the plant. 
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If it is presupposed in an authorised project for a collective heat-supply plant, 
 at the latest when granting planning permission, the district council may di-
 rect that when new buildings are taken into use they shall be connected to 
 the plant. The district council shall approve the conditions for the connection. 


If presupposed in an authorised project for a collective heat-supply plant, the 
 district council may direct that existing buildings shall be connected to the 
 plant within a certain time limit, i.e. with reference to the natural pace of re-
 placement for existing heating installations. The district council shall approve 
 the terms for the connections. 


A district council may require that the owner of a building can be required to 
 be connected to a collective heat-supply plant, and pay a contribution to the 
 plant, when it is possible for the building to receive its supply of heat from 
 the said plant. 


In the event that expropriation of property is essential to establish the pipe-
 lines and heat-supply equipment needed for an approved collective heat 
 supply plant, the following may be implemented: 


1)  the proprietary rights in land, buildings and in fixed installations per-
 manently attached to land or buildings and any appurtenances to 
 such land and buildings may be acquired; 


2)  the owner’s right of disposal of such real property may be perma-
 nently or temporarily restricted, or the right to disposal of real prop-
 erty for special purposes may be acquired; 


3)  rights over real property may be permanently or temporarily acquired 
 or annulled, or limitations can be made in these areas. 


The income brackets when selling hot water, steam or gas to domestic con-
 sumers, which are connected to collective heat network, industrial enter-
 prises, and combined heat and power producers with capacity exceeding 25 
 MW as well to geothermal plants, also include necessary expenses for fuel, 
 wages, and other operational costs, research activities, administrative and 
 energy delivery costs as well as costs related to public service obligations, 
 financing expenses and costs of the previous period, which accrued due to 
 investments implementing or developing the energy networks. 


Income brackets may include operational depreciations and appropriations 
 for reinvestments and interest rate of invested capital with the approval of 
 the Energy Regulatory Authority. The Minister of Environment and Energy 
 may establish rules on distribution of cost between electricity production and 
 heat production on biomass-fuelled combined heat and power plants. The 
 Minister may establish rules on a maximum price for hot water or steam from 
 waste incineration plants and may establish rules on distribution of cost be-
 tween electricity production and heat production on waste incineration 
 plants. 


The collective heat supply plants can establish different prices for separate 
consumers, groups of consumers and geographically delimited areas. The 
Minister of Environment and Energy may establish rules on prices for con-
nection of buildings to a collective heat supply plant. Where technically feasi-
ble, the consumer shall start to pay for the utilized hot water, steam and gas, 
except for natural gas, to the producer according to the meter, despite of 
whether the customer is the owner or a lessee. 
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