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Foreword 

This document (EN 15603:2008) has been prepared by CEN/BT/TF 173  “Energy Performance of Building 
project group”, the secretariat of which is held by NEN. 

This European Standard shall be given the status of a national standard, either by publication of an identical 
text or by endorsement, at the latest by July 2008, and conflicting national standards shall be withdrawn at the 
latest by July 2008. 

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent 
rights. CEN [and/or CENELEC] shall not be held responsible for identifying any or all such patent rights. 

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following 
countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, Cyprus, Czech 
Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, 
Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, 
Sweden, Switzerland and the United Kingdom. 

This document has been prepared under a mandate given to CEN by the European Commission and the 
European Free Trade Association (Mandate M/343), and supports essential requirements of EU Directive 
2002/91/EC on the energy performance of buildings (EPBD). It forms part of a series of standards aimed at 
European harmonisation of the methodology for the calculation of the energy performance of buildings. An 
overview of the whole set of standards is given in CEN/TR 15615. 
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Introduction 

Energy assessments of buildings are carried out for various purposes, such as: 

a) Judging compliance with building regulations expressed in terms of a limitation on energy use or a related 
quantity; 

b) Transparency in commercial operations through the energy certification and/or display of a level of energy 
performance (energy performance certification); 

c) Monitoring of the energy efficiency of the building and its technical building systems; 

d) Helping in planning retrofit measures, through prediction of energy savings which would result from 
various actions. 

This standard specifies a general framework for the assessment of overall energy use of a building, and the 
calculation of energy ratings in terms of primary energy, CO2 emissions or parameters defined by national 
energy policy. Separate standards calculate the energy use of services within a building (heating, cooling, hot 
water, ventilation, lighting) and produce results that are used here in combination to show overall energy use. 
This assessment is not limited to the building alone, but takes into account the wider environmental impact of 
the energy supply chain. 

An allowance is made for energy that may be generated within, or on the surface of the building and which is 
used to offset fuel and power drawn from other sources. Energy generated on the building site and exported is 
credited, provided it is exported for use elsewhere.  

Energy certification of buildings requires a method that is applicable to both new and existing buildings, and 
which treats them in an equivalent way. Therefore, a methodology to obtain equivalent results from different 
sets of data is presented in this standard. A methodology to assess missing data and to calculate a standard 
energy use for space heating and cooling, ventilation, domestic hot water and lighting is provided. This 
standard also provides a methodology to assess the energy effectiveness of possible improvements. 

Two principal types of energy ratings for buildings are proposed in this standard: 

e) calculated energy rating;  

f) measured energy rating.  

Because of the differences in the way these two ratings are obtained, they cannot be directly compared. 
However, the difference between the two ratings for the same building can be used to assess the cumulative 
effects of actual construction, systems and operating conditions versus standard ones and the contribution of 
energy uses not included in the calculated energy rating. 

Local values for factors and coefficients needed to calculate primary energy and CO2 emissions related to 
energy policy should be defined in a national annex. 

NOTE Energy is not produced, but only transformed. In this standard however energy is used in one form by systems 
that generate other forms of energy. At its final stage in the building, energy is used to provide services such as heating, 
cooling, ventilation, hot water, lighting, etc.
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1 Scope 

The purpose of the standard is to: 

a) collate results from other standards that calculate energy use for specific services within a building;  

b) account for energy generated in the building, some of which may be exported for use elsewhere; 

c) present a summary of the overall energy use of the building in tabular form; 

d) provide energy ratings based on primary energy, carbon dioxide emission or other parameters defined by 
national energy policy; 

e) establish general principles for the calculation of primary energy factors and carbon emission coefficients. 

This standard defines the energy services to be taken into account for setting energy performance ratings for 
planned and existing buildings, and provides for this: 

f) method to compute the standard calculated energy rating, a standard energy use that does not depend 
on occupant behaviour, actual weather and other actual (environment or indoor) conditions;  

g) method to assess the measured energy rating, based on the delivered and exported energy;  

h) methodology to improve confidence in the building calculation model by comparison with actual energy 
use; 

i) method to assess the energy effectiveness of possible improvements. 

This European standard is applicable to a part of a building (e.g. flat), a whole building, or several buildings.  

It is up to national bodies to define under which conditions, for which purposes and for which types of 
buildings the various ratings apply.  

This standard handles the energy performance of a building as a whole. The assessment of the energy 
performance of specific technical building systems is handled in the appropriate part of EN 15241, EN 15243 
and EN 15316 series. 

2 Normative references 

The following referenced documents are indispensable for the application of this document. For dated 
references, only the edition cited applies. For undated references, the latest edition of the referenced 
document (including any amendments) applies. 

EN 15193, Energy performance of buildings  Energy requirements for lighting  

EN 15217, Energy performance of buildings  Methods for expressing energy performance and for energy 
certification of buildings 

EN 15232:2007, Energy performance of buildings - Impact of Building Automation, Controls and Building 
Management 

EN 15241, Ventilation for buildings  Calculation methods for energy losses due to ventilation and infiltration 
in commercial buildings 

EN 15243, Ventilation for buildings  Calculation of room temperatures and of load and energy for buildings 
with room conditioning systems  
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EN 15316 (all parts), Heating systems in buildings  Method for calculation of system energy requirements 
and system efficiencies  

EN ISO 7345:1995, Thermal insulation  Physical quantities and definitions (ISO 7345:1987) 

EN ISO 12569, Thermal insulation in buildings  Determination of air change in buildings  Tracer gas 
dilution method (ISO 12569:2000) 

EN ISO 13789, Thermal performance of buildings - Transmission heat loss coefficient - Calculation method 
(ISO 13789:1999) 

EN ISO 13790, Thermal performance of buildings - Calculation of energy use for space heating (ISO 
13790:2004) 

3 Terms and definitions 

For the purposes of this European Standard, the terms and definitions given in EN ISO 7345:1995 and the 
following apply. 

3.1 
Buildings 
 
3.1.1 
building 
construction as a whole, including its envelope and all technical building systems, for which energy is used to 
condition the indoor climate, to provide domestic hot water and illumination and other services related to the 
use of the building 

NOTE The term can refer to the building as a whole or to parts thereof that have been designed or altered to be used 
separately. 

3.1.2 
new building 
for calculated energy rating: building at design stage or under construction 
for measured energy rating: building too recently constructed to have reliable records of energy use 

3.1.3 
existing building 
for calculated energy rating: building that is erected 
for measured energy rating: building for which actual data necessary to assess the energy use are known or 
can be measured 

3.1.4 
technical building system 
technical equipment for heating, cooling, ventilation, domestic hot water, lighting and electricity production 

NOTE 1 A technical building system can refer to one or to several building services (e.g. heating system, heating and 
DHW system). 

NOTE 2 A technical building system is composed of different subsystems. 

NOTE 3 Electricity production can include cogeneration and photovoltaic systems. 

3.1.5 
building services 
services provided by the technical building systems and by appliances to provide the indoor climate condition, 
illumination and other services related to the use of the building 
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3.1.6 
space heating 
process of heat supply for thermal comfort 

3.1.7 
space cooling 
process of heat extraction for thermal comfort 

3.1.8 
dehumidification 
process of removing water vapour from air to reduce relative humidity 

3.1.9 
humidification 
process of adding water vapour to air to increase relative humidity 

3.1.10 
ventilation 
process of supplying or removing air by natural or mechanical means to or from a space 

NOTE Such air is not required to have been conditioned. 

3.1.11 
lighting 
process of supplying the necessary illumination 

3.1.12 
other services 
services supplied by energy consuming appliances 

3.1.13 
conditioned space 
heated and/or cooled space 

NOTE The heated and/or cooled spaces are used to define the thermal envelope. 

3.2 
Technical building systems 
 
3.2.1 
auxiliary energy 
electrical energy used by technical building systems for heating, cooling, ventilation and/or domestic water to 
support energy transformation to satisfy energy needs 

NOTE 1 This includes energy for fans, pumps, electronics, etc. Electrical energy input to the ventilation system for air 
transport and heat recovery is not considered as auxiliary energy, but as energy use for ventilation. 

NOTE 2 In EN ISO 9488, Solar energy – Vocabulary, the energy used for pumps and valves is called "parasitic 
energy". 

3.2.2 
cogeneration 
simultaneous generation in one process of thermal energy and electrical or mechanical energy 

NOTE Also known as combined heat and power (CHP). 

3.2.3 
system thermal loss 
thermal loss from a technical building system for heating, cooling, domestic hot water, humidification, 
dehumidification or ventilation that does not contribute to the useful output of the system 
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NOTE 1 A system loss can become an internal heat gain for the building if it is recoverable. 

NOTE 2 Thermal energy recovered directly in the subsystem is not considered as a system thermal loss but as heat 
recovery and directly treated in the related system standard. 

NOTE 3 Heat dissipated by the lighting system or by other services (e.g. appliances of computer equipment) is not part 
of the system thermal losses, but part of the internal heat gains. 

3.2.4 
recoverable system thermal loss 
part of a system thermal loss which can be recovered to lower either the energy need for heating or cooling or 
the energy use of the heating or cooling system 

NOTE This depends on the calculation approach chosen to calculate the recovered gains and losses (holistic or 
simplified approach).  

3.2.5 
recovered system thermal loss 
part of the recoverable system thermal loss which has been recovered to lower either the energy need for 
heating or cooling or the energy use of the heating or cooling system 

NOTE This depends on the calculation approach chosen to calculate the recovered gains and losses (holistic or 
simplified approach).  

3.3 
Energy 
 
3.3.1 
energy source 
source from which useful energy can be extracted or recovered either directly or by means of a conversion or 
transformation process 

NOTE Examples include oil or gas fields, coal mines, sun, forests etc. 

3.3.2 
energy carrier 
substance or phenomenon that can be used to produce mechanical work or heat or to operate chemical or 
physical processes  
 
[ISO 13600:1997] 

NOTE The energy content of fuels is given by their gross calorific value. 

3.3.3 
system boundary 
boundary that includes within it all areas associated with the building (both inside and outside the building) 
where energy is consumed or produced 

NOTE Inside the system boundary the system losses are taken into account explicitly, outside the system boundary 
they are taken into account in the conversion factor. 

3.3.4 
delivered energy 
energy, expressed per energy carrier, supplied to the technical building systems through the system 
boundary, to satisfy the uses taken into account (heating, cooling, ventilation, domestic hot water, lighting, 
appliances etc.) or to produce electricity 

NOTE 1  For active solar and wind energy systems the incident solar radiation on solar panels or on solar collectors or 
the kinetic energy of wind is not part of the energy balance of the building. It is decided at national level whether or not 
renewable energy produced on site is part of the delivered energy. 

NOTE 2 Delivered energy can be calculated for defined energy uses or it can be measured. 
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3.3.5 
exported energy 
energy, expressed per energy carrier, delivered by the technical building systems through the system 
boundary and used outside the system boundary 

NOTE 1 It can be specified by generation types (e.g. CHP, photovoltaic, etc) in order to apply different weighting 
factors.  

NOTE 2 Exported energy can be calculated or it can be measured. 

3.3.6 
net delivered energy 
delivered minus exported energy, both expressed per energy carrier 

NOTE 1 A balance of the delivered and exported energy per energy carrier can be performed only if the same primary 
energy factors and/or CO2 coefficients apply to the delivered and exported amounts of that energy carrier. 

NOTE 2 The term "net" can also be applied to quantities derived from net delivered energy, e.g. primary energy or CO2 
emissions. 

3.3.7 
non-renewable energy 
energy taken from a source which is depleted by extraction (e.g. fossil fuels) 

3.3.8 
renewable energy  
energy from sources that are not depleted by extraction, such as solar energy (thermal and photovoltaic), 
wind, water power, renewed biomass 

NOTE In ISO 13602-1:2002, renewable resource is defined as "natural resource for which the ratio of the creation of 
the natural resource to the output of that resource from nature to the technosphere is equal to or greater than one". 

3.3.9 
renewable energy produced on the building site 
energy produced by technical building systems directly connected to the building using renewable energy 
sources 

3.3.10 
primary energy  
energy that has not been subjected to any conversion or transformation process 

NOTE 1 Primary energy includes non-renewable energy and renewable energy. If both are taken into account it can be 
called total primary energy.  

NOTE 2 For a building, it is the energy used to produce the energy delivered to the building. It is calculated from the 
delivered and exported amounts of energy carriers, using conversion factors.  

3.3.11 
total primary energy factor 
for a given energy carrier, non-renewable and renewable primary energy divided by delivered energy, where 
the primary energy is that required to supply one unit of delivered energy, taking account of the energy 
required for extraction, processing, storage, transport, generation, transformation, transmission, distribution, 
and any other operations necessary for delivery to the building in which the delivered energy will be used 

NOTE The total primary energy factor always exceeds unity. 

3.3.12 
non-renewable primary energy factor 
for a given energy carrier, non-renewable primary energy divided by delivered energy, where the non-
renewable energy is that required to supply one unit of delivered energy, taking account of the non-renewable 
energy required for extraction, processing, storage, transport, generation, transformation, transmission, 
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distribution, and any other operations necessary for delivery to the building in which the delivered energy will 
be used 

NOTE The non-renewable primary energy factor can be less than unity if renewable energy has been used. 

3.3.13 
CO2 emission coefficient  
for a given energy carrier, quantity of CO2 emitted to the atmosphere per unit of delivered energy 

NOTE The CO2 emission coefficient can also include the equivalent emissions of other greenhouse gases (e.g. 
methane). 

3.3.14 
energy use for space heating or cooling or domestic hot water 
energy input to the heating, cooling or hot water system to satisfy the energy need for heating, cooling 
(including dehumidification) or hot water respectively 

NOTE If the technical building system serves several purposes (e.g. heating and domestic hot water) it can be 
difficult to split the energy use into that used for each purpose. It can be indicated as a combined quantity (e.g. energy 
need for space heating and domestic hot water). 

3.3.15 
energy need for heating or cooling 
heat to be delivered to or extracted from a conditioned space to maintain the intended temperature conditions 
during a given period of time 

NOTE 1 The energy need is calculated and cannot easily be measured. 

NOTE 2 The energy need can include additional heat transfer resulting from non-uniform temperature distribution and 
non-ideal temperature control, if they are taken into account by increasing (decreasing) the effective temperature for 
heating (cooling) and not included in the heat transfer due to the heating (cooling) system. 

3.3.16 
energy need for domestic hot water 
heat to be delivered to the needed amount of domestic hot water to raise its temperature from the cold 
network temperature to the prefixed delivery temperature at the delivery point 

3.3.17 
energy need for humidification and dehumidification 
latent heat in the water vapour to be delivered to or extracted from a conditioned space by a technical building 
system to maintain a specified minimum or maximum humidity within the space  

3.3.18 
energy use for ventilation 
electrical energy input to the ventilation system for air transport and heat recovery (not including the energy 
input for preheating the air) and energy input to the humidification systems to satisfy the need for 
humidification 

3.3.19 
energy use for lighting 
electrical energy input to the lighting system 

3.3.20 
gross calorific value 
quantity of heat released by a unit quantity of fuel, when it is burned completely with oxygen at a constant 
pressure equal to 101 320 Pa, and when the products of combustion are returned to ambient temperature 

NOTE 1 This quantity includes the latent heat of condensation of any water vapour contained in the fuel and of the 
water vapour formed by the combustion of any hydrogen contained in the fuel. 

NOTE 2 According to ISO 13602-2, the gross calorific value is preferred to the net calorific value. 
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NOTE 3 The net calorific value does not take account of the latent heat. 

3.4 
Energy ratings and certification 
 
3.4.1 
energy rating 
evaluation of the energy performance of a building based on the weighted sum of the calculated or measured 
use of energy carriers 

3.4.2 
calculated energy rating 
energy rating based on calculations of the weighted delivered and exported energy of a building for heating, 
cooling, ventilation, domestic hot water and lighting 

NOTE National bodies can decide whether other energy uses resulting from occupants' activities such as cooking, 
production, laundry, computer equipment, etc. are included or not. If included, standard input data needs to be provided 
for the various types of building and uses. Lighting is always included except (by decision of national bodies) for residential 
buildings. 

3.4.3 
standard energy rating 
energy rating calculated with actual data for the building and standard use data set 

NOTE 1 It represents the intrinsic annual energy use of a building under standardised conditions. This is particularly 
relevant to certification of standard energy performance. 

NOTE 2 It can also be termed "asset energy rating". 

3.4.4 
design energy rating 
energy rating with design data for the building and standard use data set 

NOTE  It represents the calculated intrinsic annual energy use of a designed building under standardised conditions. 
This is particularly relevant to obtain a building permit at the design stage. 

3.4.5 
tailored energy rating 
calculated energy rating using actual data for a building and actual climate and occupancy data 

3.4.6 
measured energy rating 
energy rating based on measured amounts of delivered and exported energy 

NOTE 1 The measured rating is the weighted sum of all energy carriers used by the building, as measured by meters 
or other means. It is a measure of the in-use performance of the building. This is particularly relevant to certification of 
actual energy performance. 

NOTE 2 Also known as "operational rating". 

3.4.7 
confidence interval 
interval that has a high probability (e.g. 95 %) to include the actual value 

3.5 
Energy calculation 
 
3.5.1 
building calculation model 
mathematical model of the building, used to calculate its energy use 
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3.5.2 
calculation step 
discrete time interval for the calculation of the energy needs and uses for heating, cooling, humidification and 
dehumidification 

NOTE Typical discrete time intervals are one hour, one month or one heating and/or cooling season, operating 
modes, and bins. 

3.5.3 
calculation period 
period of time over which the calculation is performed 

NOTE The calculation period can be divided into a number of calculation steps. 

3.5.4 
heat gains 
heat generated within or entering into the conditioned space from heat sources other than energy intentionally 
utilised for heating, cooling or domestic hot water preparation 

NOTE 1 These include internal heat gains and solar heat gains. Sinks that extract heat from the building, are included 
as gains, with a negative sign. In contrast with heat transfer, for a heat source (or sink) the difference between the 
temperature of the considered space and the temperature of the source is not the driving force for the heat flow. 

NOTE 2 For summer conditions heat gains with a positive sign constitute extra heat load on the space. 

3.5.5 
solar irradiation 
incident solar heat per area over a given period 

3.5.6 
gain utilisation factor 
factor reducing the total monthly or seasonal heat gains to obtain the resulting reduction of the energy need 
for heating 

3.5.7 
loss utilisation factor 
factor reducing the total monthly heat transfer to obtain the resulting reduction of the energy need for cooling 
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4 Symbols, units and subscripts 

Energy units are shown without a prefix.. All prefixes are allowed (e.g. J, kJ, MJ, GJ). 

Table 1 —Symbols and units 

Symbol Name Unit 
A Area m² 
E Energy in general (including primary energy, all energy carriers, and 

energy needs, except heat and work) 
kg, m3, Wh, J b) 

I Irradiation J/m², kWh/m²   
f Primary energy or policy factor - 
Htr, Hve Heat transfer coefficient by transmission, ventilation W/K 
H Calorific value MJ/kg 
K CO2 emission coefficient kg/J; g/kWh 
m Mass (e.g. quantity of CO2-emissions) kg 
O Occupancy persons 
Q Quantity of heat J, Wh a) 
t Time, period of time s a)  
V Volume m³ 
η Efficiency, utilisation factor - 
θ Celsius temperature °C 
a) Hours (h) may be used as the unit of time instead of seconds for all quantities involving time (i.e. for 
 time periods as well as for air change rates), but in that case the unit of energy is Wh instead of J.
b) The unit depends on the type of energy carrier. 

 

Table 2 — Subscripts 

C Cooling an Annual 
CO2 Related to CO2 emissions per For a period of time 
E Electricity e External 
H Heating dh District heat 
L Lighting ngen Without generation 
P Primary ren Renewable energy 
T Thermal nren Non renewable 
V Ventilation nrvd Not recovered 
W Hot water gen Generation, generator 
hum Humidification out Output 
dhum De-humidification in Input 
pr Produced sol Solar 
pol Related to policy i,j,k Dummy subscripts 
calc Calculated rvd Recovered 
meas Measured int Internal 
del Delivered exp Exported 
nd Need aux Auxiliary 
rbl Recoverable dis Distribution system 
ls Loss sys System 
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5 Assessment of energy performance of buildings 

5.1 Energy uses 

The assessment of the annual energy used by a building shall comprise the following services: 

 heating; 

 cooling and dehumidification; 

 ventilation and humidification; 

 hot water; 

 lighting (optional for residential buildings); 

 other services (optional). 

The annual energy use includes auxiliary energy and losses of all systems.  

National bodies decide if energy for lighting in residential buildings, as well as energy for other services (e.g. 
electrical appliances, cooking, industrial processes) in all types of buildings shall be included or not in the 
calculated rating.  

NOTE Energy uses for lighting and other services are included in the measured energy rating. 

5.2 Assessment boundaries 

The boundaries for the energy performance assessment shall be clearly defined before the assessment. It is 
called system boundary. The system boundary is related to the rated object (e.g. flat, building, etc).  

Inside the system boundary the system losses are taken into account explicitly; outside the system boundary 
they are taken into account in the conversion factor.  

Energy can be imported or exported through the system boundary. Some of these energy flows can be 
quantified by meters (e.g. gas, electricity, district heating and water). The system boundary for energy carriers 
is the meters for gas, electricity, district heating and water, the loading port of the storage facility for liquid and 
solid energy carriers.  

Consequently if a part of a technical building system (e.g. boiler, chiller, cooling tower, etc.) is located outside 
the building envelope but forms part of the building services assessed, it is considered to be inside the system 
boundary, and its system losses are therefore taken into account explicitly. 
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Key 
 
1 user    6 auxiliary energy 
2 storage   7 thermal solar collector 
3 boiler   8 photovoltaic panels 
4 fuel    9 boundary 
5 electricity 

Figure 1 — Boundary  Examples of energy flows across the system boundary 

For active solar, wind or water energy systems, the incident solar radiation on solar panels or the kinetic 
energy of wind or water is not part of the energy balance of the building. Only the energy delivered by the 
generation devices and the auxiliary energy needed to supply the energy from the source (e.g. solar collector) 
to the building are taken into account in the energy balance. It is decided on the national level, if this energy is 
part or not of the delivered energy. 

The assessment can be made for a group of buildings, if they are on the same lot or if they are serviced by the 
same technical systems.  

NOTE For the rating according to EN 15217 no more than one of the buildings may have a conditioned area of more 
than 1 000 m2.  

Specific rules for the boundaries, depending on the purpose of the energy performance assessment and the 
type of the buildings may be provided at national level. 

5.3 Types and uses of ratings 

This standard gives two principal options for energy rating of buildings:  

 calculated energy rating; 

 measured energy rating. 
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The calculated energy rating includes energy use for heating, cooling, ventilation, hot water and when 
appropriate lighting. It does not include energy for other services unless so decided at national level. 
Therefore, both ratings cannot be compared without special caution, mentioned in clause 9. 

The calculated energy rating can be either: 

 standard, based on conventional climate, use, surroundings and occupant-related input data, defined at 
national level and given in a national annex. This rating is called "design rating" when applied to a 
planned building;  

 tailored, calculated with climate, occupancy, and surroundings data adapted to the actual building and the 
purpose of the calculation. 

The assessment method of the measured energy rating is given in clause 7. 

National bodies determine: 

 which type of rating applies for each building type and purpose of the energy performance assessment; 

 under what conditions the design rating can be considered as or converted to a calculated energy rating 
for the actually realised building; 

 if renewable energy produced on site is part or not of delivered energy. 

The types of rating are summarised in Table 3.  

Table 3 — Types of ratings 

Input data  Name 
Use Climate Building 

Utility or purpose 

Design Standard Standard Design Building permit, certificate under conditions 
Standard Standard Standard Actual Energy performance certificate, regulation 

Calculated 

Tailored Depending on purpose Actual Optimisation, validation, retrofit planning 
Measured Operational Actual Actual Actual Energy performance certificate, regulation 

6 Calculated energy rating 

6.1 Calculation procedure 

6.1.1 General 

The calculation direction goes from the needs to the source (e.g. from the building energy needs to the 
primary energy).  

Electrical services (such as lighting, ventilation, auxiliary) and thermal services (heating, cooling, 
humidification, dehumidification, domestic hot water) are considered separately inside the building boundaries. 

The building on site energy production based on locally available renewable resources and the delivered 
energy are considered separately.  

6.1.2 Calculation step 

The objective of the calculation is to determine the annual overall energy use, primary energy or CO2 
emission. For the different energy services, this may be done in one of the following two different ways: 

 calculation is performed using annual average values; 
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 calculation is performed by dividing the year into a number of calculation steps (e.g. months, hours, etc.), 
performing the calculations for each step using step-dependent values and summing up the results for all 
the steps over the year. 

NOTE The use of annual values is unsatisfactory in many cases, especially when calculating CO2 emissions of 
seasonal energy uses. 

Reporting tables summarise the annual energy performance of the building envelope and the technical 
building systems. The time step in these tables is the year. 

6.1.3 Calculation principles of the recovered gains and losses 

6.1.3.1 General 

The interactions between the different energy services (heating, cooling, lighting) are taken into account by 
the calculation of heat gains and recoverable system losses which can have a positive or negative impact on 
the energy performance of the building.  

The starting point for each calculation are the building needs according to EN ISO 13790. The heat gains and 
recoverable thermal losses (e.g. solar heat gains, metabolic heat gains, etc.) included in the building needs 
shall be defined at national level. It shall be specified in the report, which heat gains and recoverable thermal 
losses (e.g. solar gains, metabolic gains, etc.) have been taken into account. 

Two approaches are allowed for taking into account the recoverable thermal losses which are not included in 
the building energy needs at the starting point (see 6.1.3.2 and 3.1.3.3). 

NOTE The choice may be different for different technical building systems. 

6.1.3.2 Holistic approach 

In the holistic approach, the totality of the effects of the heat sink and sources in the building and the technical 
building systems that are recoverable for space conditioning, are considered in the calculation of the thermal 
energy needs. 

As the technical building thermal systems losses depend on the energy input, which itself depends on the 
recovered system thermal sources, iteration might be required.  

The calculation procedure is the following: 

a) do the sub-system calculation according to EN 15241, EN 15243 and EN 15316 series and determine the 
recoverable thermal system losses;  

b) add the recoverable thermal system losses to the other recoverable heat sources already included (e.g. 
solar and internal heat gains, recoverable thermal losses from lighting and/or other technical building 
systems like domestic hot water) in the calculation of the needs for heating and cooling;  

c) calculate again the thermal energy needs for heating and cooling; 

d) repeat steps a) to c) until changes of the energy needs between two iterations are less than a defined 
limit (e.g. 1 %) or stop after a number of iterations, as specified at the national level; 

e) calculate the difference between the energy of the start of the iteration and the end the iteration. These 
are the recovered system thermal losses. 

6.1.3.3 Simplified approach 

In the simplified approach the recovered system heat losses, obtained by multiplying the recoverable thermal 
system losses by a conventional recovery factor, are directly subtracted from the loss of each technical 
building system considered.  
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This avoids iterations.  

The calculation procedure is the following: 

a) do the sub-system calculations according to EN 15241, EN 15243 and EN 15316 series, and determine 
the recoverable system thermal losses; 

b) calculate the recovered thermal system losses by multiplying the recoverable system thermal losses by a 
conventional recovery factor; 

c) subtract the recovered thermal system losses from the total thermal system losses. 

NOTE 1 The recovered thermal system losses have to be included per energy carrier before the final energy rating. 
The procedure is given in 6.3.2.  

Conventional values of the recovery factor are given at national level. If no national value is available then the 
recovery factor is 80 % of the utilization factor of the gains in the heat balance calculated according to 
EN ISO 13790 using the monthly method. 

NOTE 2 For complex systems (e.g. heating and cooling installations) the holistic approach is recommended. 

NOTE 3 Heat recovery in systems (e.g. preheating of the combustion air, or recovery from exhaust air) is treated in 
applicable system standards. 

6.1.4 Effect of integrated control 

The impact of integrated controls, combining the control of several systems may be taken into account 
according to EN 15232.  

6.2 Building thermal needs 

The building thermal needs, the building thermal transfers and the building heat gains and recoverable 
thermal losses are reported using Table 4. The rows and columns of this table should be adapted to the 
building concerned.  
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Table 4 — Building energy needs 

C1 C2 C3 C3 C4 
Heating Cooling Domestic 

hot water 

 

Sensible 
heat 

Latent heat 
(humidification)

Sensible 
heat 

Latent heat 
(dehumidification) 

 

L1 Building heat gains and 
recoverable thermal losses a) 

QH,gn + 
QH,ls,rbl 

- QC,gn + QC,ls,rbl - - 

L2 Building thermal transfers QH,ht - QC,ht - - 

L3 Building thermal needs QH,nd QH,hum,nd QC,nd QC,dhum,nd QW,nd 

a) if applicable. 
 

The annual energy needs are calculated according to: 

QH,nd  Energy need for space heating (without humidification)  EN ISO 13790 

QC,nd Energy need for space cooling, (without dehumidification)   EN ISO 13790 

QW,nd  Energy need for domestic hot water prEN 15316-3-1 

QH,ht Heat transfer by transmission and ventilation of the building when heated EN ISO 13790 

QC,ht Heat transfer by transmission and ventilation of the building when cooled EN ISO 13790 

QH,gn Internal and solar heat gains of the building when heated EN ISO 13790 

QC,gn, Internal and solar heat gains of the building when cooled EN ISO 13790 

QH,ls,rbl Recoverable thermal losses of technical building systems when heated EN ISO 13790 

QC,ls,rbl, Recoverable thermal losses of technical building systems when cooled EN ISO 13790 

QH,hum,nd Thermal energy for humidification   EN 15241 

QC,dhum,nd Thermal energy for dehumidification EN 15243 

6.3 Technical building systems 

6.3.1 Technical system thermal losses, electrical and auxiliary energy without building generation 
devices 

The system losses, the electrical and the auxiliary energy without generation are reported using Table 5. 
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Table 5 — System thermal losses and auxiliary energy without generation 

C1 C2 C3 C4 C5  

Heating Cooling Domestic 
hot water 

Ventilation Lighting 

L4 Electrical energy  WH,ngen WC,ngen WW,ngen EV  EL  

L5 System thermal losses  QH,ngen,ls QC,ngen,ls QW,ngen,ls   

L6 Recoverable system 
thermal  losses  

QH,ngen,ls,rbl QC,ngen,ls,rbl QW,ngen,ls,rbl QV,ls,rbl QL,ls,rbl a   

L7 Thermal input to 
distribution system 

QH,dis,in QC,dis,in QW,dis,in   

a QL,ls,rbl is the recoverable heat dissipated by the lighting system. 

 
NOTE The values in this table are the presentation of the results of other standards. It is not possible to calculate 
missing values by arithmetic in this table. 

The system thermal losses without the building generation devices include the emission, distribution and 
storage losses (if not included in the generation part) of the respective system.  

The thermal output of the cooling distribution system includes the thermal need for dehumidification.  

The thermal output of the ventilation system includes the thermal need for humidification. 

The necessary inputs are calculated according to the standards listed below. 

QH,ngen,ls Thermal losses, auxiliary energy of the heating systems without 
QH,ngen,ls,rbl generation 
WH,ngen  EN 15316-1 

QC,ngen,ls Thermal losses, auxiliary energy of the cooling system without 
QC,ngen,ls,rbl generation (including dehumidification)  
WC,ngen  EN 15243/15241 

QW,ngen,ls Thermal losses, auxiliary energy of domestic hot water system 
QW,ngen,ls,rbl without generation 
WW  prEN 15316-3-2 

EV Energy use for ventilation (including humidification) and system 
QV,ls,rbl thermal losses EN 15241 

EL Energy use for lighting and heat dissipated by the lighting system 
QL,ls,rbl  EN 15193 

6.3.2 Thermal energy generation systems 

The thermal energy input to the distribution systems has to be supplied by the thermal energy output of the 
building heat generation systems or energy supplied from outside the building (e.g. district heating).  

The heat input to the distribution system is divided according to the system design to the different building 
generation devices and the energy supplied directly from outside the building.  

NOTE 1 Information about the division is given in EN 15316-1 and the EN 15316-4 series. 

Table 6 has one column for each generation system, including cogeneration, heat pumps, refrigeration units, 
thermal solar, photovoltaic, etc). Energy delivered directly to the distribution systems without energy 
transformation (e.g. district heating, electricity, etc.) is also taken into account in these columns. 
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Table 6 — Energy generation systems 

  C1 C2 C3 

 Type of generator Generator 1 Generator 2  Generator i 

 Distribution systems supplied a)    

L8 Thermal output Q,gen,out,1 Q,gen,out,2 Q,gen,out,i 

L9 Auxiliary energy  Wgen,1 Wgen,2 Wgen,i 

L10 System (generator) thermal losses  Qgen,ls,1 Qgen,ls,2 Qgen,ls,i  

L11 Recoverable system thermal losses Qgen,ls,rbl,1 Qgen,ls,rbl,2 Qgen,ls,rbl,i 

L12 Energy input  Egen,in,1 Egen,in,2 c) 

L13 Electricity production  Eel,gen,out,1 Eel,gen,out,2 Eel,gen,out,i 

L14 Energy carrier b)    
a) Name of the supplied system, for example heating, cooling, heating and hot water, etc. 
b) Name of the energy carrier used by the generator (oil, gas, solar heat, etc.). 
c) For renewable energy produced on the building site or energy coming from other generators situated 

inside the system boundary there is no energy input taken into account. 

In the case that a generator provides the input to another generator (e.g. cogenerator for absorption chiller) it 
is distinguished between the thermal output to the distribution system and the thermal output for generation. 
The thermal output, the thermal losses and the energy input of the second generator are only given for 
information but not counted in the energy balance of the generation systems. 

NOTE 2 In the calculation method for combined heat and power (EN 15316-4-4) the energy input and all system losses 
are related to the thermal output. The electricity is counted as a bonus (power bonus method).  

For a heat pump the difference between the energy input and the thermal output plus the thermal losses is 
taken into account in the building energy balance either as heat recovery (inside the system boundary) or as 
renewable energy produced on the building site if the heat is collected through the system boundary (e.g. heat 
pump with a ground source heat exchange).  

If a heat pump is used to generate heat for heating or domestic hot water and to extract heat for cooling the 
required heat supply and extraction are indicated in row L8 of Table 6 as separate quantities. 

If a generator provides energy for heating and cooling, then the generator thermal losses and the auxiliary 
energy are divided between these two services according to the thermal outputs. 

The generator system losses and the auxiliary energy uses are calculated according to the appropriate part of 
EN 15316 for heating systems and according to EN 15243 for cooling systems, and reported in accordance 
with Table 6: 

Qgen,out,i thermal output of the generation device i (thermal input required by the distribution systems fed by 
 this generator) 

Qgen,ls, i system thermal losses of the generation device i  

Qgen,ls,rbl,i  recoverable system thermal losses of the generation device i 

Wgen,i  auxiliary energy of the generation device i  

Eel,gen,out,i   electricity production of the generation device i  

Egen,in,i energy input to the generation device i 

Egen,in,j  is equal to the heat output and the electricity output plus the system losses minus, in the 
 simplified approach, the recovered system thermal losses. 
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In the simplified approach, the recovered thermal system losses are deducted from the thermal system losses. 
Therefore, the total recovered thermal system losses have to be divided between the different generators in 
order to continue the calculation until the energy rating by taking into account each energy carrier. For this 
purpose the recovered thermal losses are calculated as follows:  

∑
•=

i
i

i
i Q

Q
QQ

out,gen,

out,gen,
rvdls,sys,Tot,,rvdls,gen,   (1) 

where 

Qgen,ls,rvd,i  is the recovered thermal system loss of generator i;  

QTot,sys,ls,rvd  is the total recovered thermal system loss; 

Qgen,out,i  is the thermal output of generator i. 

At this stage, the energy carriers are taken into account (oil, gas, biomass, district heating, heat from solar 
systems, PV electricity, etc). They are indicated in row L14 of Table 6. 

The input to the building generation system (sum of thermal and electrical output of the energy generation 
systems, the generator thermal losses) has to be supplied by the energy input of the different energy carriers 
and the renewable energies produced on the building site. 

The building on-site energy production is divided according to the system design between the energy used in 
the building and the exported energy. The results are included in Table 9. 

The thermal technical building system performances to enter in Table 9 are calculated as follows: 

rvdls,HW,ls,gen,W,lsngen,W,ls,gen,H,lsngen,H,nrvdls,HW, QQQQQQ
i

i
i
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i WWWWW gen,W,ngen,W,gen,H,ngenH,HW  (4) 

∑+=
i

iWWW gen,C,ngen,C,C  (5) 

7 Measured energy rating1 

7.1 General requirements 

The amounts of all energy carriers delivered to the building and exported by the building shall be measured 
and reported in a table based on Table 7. 

                                                      

1 Also called "operational rating". 
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Table 7 — Accounting energy carriers for measured energy rating 

R1 R2 R3 R4 Row 
Units 

(l, kg, m3, kWh, MJ, etc.)
Energy delivered 

(Quantities) 
Gross calorific

value 
Energy delivered 

(Energy content in kWh or MJ) 

L1  Gas, Oil, Electricity     
District heating, Wood 
Energy carrier (i)  

  

Units 
(kWh, MJ, etc.) 

Energy exported 
(Quantities) 

 Energy exported 
(Energy content in kWh or MJ)

L2  Thermal:  
Electrical:  

  

Units 
(kWh, MJ, etc.) 

Renewable energy 
produced on site 

  

L3  Thermal:  
Electrical:   

  

NOTE – The columns in Table 7 should be adapted to the building concerned. 

The annual delivered energy (row R2, line L1) corresponds to the total delivery of each energy carrier, as 
measured according to 7.3. The exported energy (row R2, line L2) is measured by an export meter or its 
surrogate. The delivered and exported amounts of energy carriers are indicated in the units as measured. The 
amount for each energy fuel is multiplied by its gross calorific value to obtain the energy content (row R4).  

7.2 Assessment period 

7.2.1 General 

The amounts in Table 7 shall be assessed as closely as possible for the same period.  

The time period is an integer number of years. It should take the average over several most recent full years, 
as long as the building and its use pattern has been the same.  

If the assessment period is not an integer number of years, the annual energy use shall be obtained by 
extrapolation according to 7.2.2. 

If the time period is shorter than three years, a correction for weather according to 7.4 shall be performed 

No modifications to the building that may have changed its energy performance should have taken place 
during the assessment period. If such a change has occurred, a new assessment period shall be started after 
it, to get the new energy rating. 

NOTE 1 It is recommended that the first one or two years after the erection of the building are discarded. The energy 
use during the first years is often larger than during the following years for several reasons: 
 some additional energy is used to dry the building fabric; 
 adjustment of control system may not be perfect from the first day of use; 
 there may be some faults that are corrected during the first year. 

NOTE 2 It is recommended that the meters are read, or stored quantities of fuel are measured, at a time when the use 
of the energy carrier concerned is low. The errors resulting of metering for not exactly a full number of years will then be 
reduced.  

7.2.2 Extrapolation to an integral number of years 

7.2.2.1 General 

The appropriate method depends on the use of the energy carrier. Energy carriers used for several services, 
or for services for which none of the extrapolation methods listed below can be applied, shall be assessed for 
an integer number of years.  
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An appropriate building model (input data and calculation method, e.g. EN ISO 13790 for heating and cooling) 
can be used to extrapolate measurements assessed during too short a period. In this case, the building 
model, validated according to Clause 9, is used to obtain a calculated energy rating. 

Possible simpler extrapolation methods, applicable under limited conditions only, are given in 7.2.2.2 to 
7.2.2.4. 

7.2.2.2 Energy carriers used at constant average power  

For energy carriers used at constant average power, the extrapolation is linear: 

per
per

an E
t
t

E =  (6) 

where 

tan is the duration of the year; 

tper is the assessment time period, which shall be much larger than the time averaging period; 

Eper  is the amount of energy carrier used during the assessment time period. 

For example, if the daily average power is approximately constant, t shall be several days. If the weekly 
average is constant, the assessment time period shall be several weeks. 

7.2.2.3 Energy carriers used for heating or cooling only 

For energy carriers used for heating or cooling, the extrapolation can be performed either by using the energy 
signature (see informative Annex B) or using the simplified calculation according to EN ISO 13790 described 
below. 

These extrapolation methods are valid for heating in cold climates, where heating is an important part of the 
energy rating, and for cooling in warm climates, where the climate is the main reason for cooling. 

If the assessment is done by energy signature, the assessment period shall encompass a wide range of 
values of the average external temperature. 

The simplified calculation for extrapolation is as follows. The amount of energy carrier used either for heating 
or for cooling for a whole year is: 

per
calcper,

calcan,
an E

Q
Q

E =    (7) 

where 

Qan,calc   is the calculated heating or cooling energy need for the whole year; 

Qper,calc is the calculated heating or cooling energy need for the assessment period; 

Eper is the amount of energy carrier used for heating or cooling during the assessment time period. 
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Qan,calc and Qper,calc are calculated according to EN ISO 13790 in a simplified way, i.e. averaging internal 
temperature and gains over the building (no zoning) and using mean input values, as follows: 

( ) ( )intsolsolgnH,eintvetrcalcH, )()( QIAtHHtQ +−−+= ηθθ  (8) 

( ) ( )tHHQIAtQ eintvetrlsC,intsolsolcalcC, )()( θθη −+−+=  (9) 

where 

t is the assessment time period, i.e one full heating or cooling season to calculate Qan,calc and 
the measurement period for Qper,calc; 

Htr, Hve are the heat transfer coefficients of the building by transmission and ventilation, calculated 
according to EN ISO 13789; 

setH,int,θ   is the heating and cooling set point temperatures, averaged over the building; 

setC,int,θ  is the heating and cooling set point temperatures, averaged over the building; 

eθ  is the mean external temperature, averaged over the time period t; 

ηH,gn is the gain utilisation factor for heating calculated according to EN ISO 13790; 

ηC,ls is the loss utilisation factor for cooling calculated according to EN ISO 13790; 

Asol is an effective solar collecting area representative of the whole building, defined for a specific 
reference orientation  
(usually: South vertical) 

Isol is the solar irradiation during time period t on the area Asol; 

Qint are the internal gains of the whole building during time t; including recoverable technical 
system thermal losses if applicable. 

7.2.2.4 For energy carriers used at a rate depending on occupancy 

For these, the extrapolation method is: 

per
per

an
an E

O
O

E =  (10) 

where 

Oan is the occupancy (e.g. average number of occupants in the building) during the whole year; 

Oper is the occupancy during the assessment time period; 

Eper  is the amount of energy carrier used during the assessment time period. 

7.2.2.5 Limits of application 

The confidence interval of the result shall be estimated.  

If the confidence interval is too large because of a too short assessment period or because the assessment 
period is not appropriate (e.g. swing seasons), the assessment period shall be extended.  
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7.3 Assessing the used amounts of all energy carriers 

7.3.1 General 

The amount of all energy carriers shall be assessed as accurately as reasonably practicable, from recorded 
data, energy bills, or measurements.  

Energy carriers that are not metered shall be assessed by calculation according to clause 6. 

If it is intended to compare the measured rating with a tailored calculated rating, the energy used for other 
services than heating, cooling, ventilation, hot water or lighting (i.e. energy use for cooking, washing, 
production units, etc.) should be assessed separately as accurately as reasonably practicable, by separate 
metering or by estimation of power and operating time.  

7.3.2 Metered fuels (electricity, gas, district heating and cooling) 

The energy use is the difference of two readings of the meter taken at the beginning and the end of the 
assessment period.  

Electricity, gas, district heating and cooling bills can be used for assessing the use of these energy carriers. In 
this case, always use full years as the assessment period. Care should be taken in cases where such bills 
take account of the electricity or heat produced on site. 

If electricity used by rented premises is metered and billed separately, the energy use may not be accessible 
because of data protection. In this case estimated or conventional values can be used, provided that this 
electricity is a small part of the energy use of this building. 

7.3.3 Liquid fuels in tanks 

Fuel bills or records of bought fuel are collected. 

The fuel level in the tank is measured at the beginning and the end of the assessment period, using a 
calibrated scale. The fuel use during the assessment period is then:  

E = content of the tank at the beginning of the assessment period 
- content of the tank at the end of the assessment period 
+ quantity of fuel bought during the assessment period. 

If delivered in small containers, the gas use is assessed by counting the number of used containers If this 
number is small, the containers used first and last in the assessment period should be weighed to assess the 
remaining stock. 

If the burner operates at fixed power (not modulating) and is equipped with a burning time counter, the fuel 
use is the difference of two readings taken at the beginning and the end of the assessment period, multiplied 
by the fuel flow rate of the burner. This flow rate shall be measured before the first reading and after each 
adjustment or cleaning of the burner.  

The energy use corresponding to the amount of fuel used is obtained by multiplying this amount by its gross 
calorific value. 

7.3.4 Solid fuels 

The energy content of solid fuels (coal, wood, etc,) depends on their quality and density. The most accurate 
way of assessing it is to weigh the fuel. The solid fuel use is then: 

E = fuel weight in stock at the beginning of the assessment period 
- fuel weight in stock at end of the assessment period 
+ fuel weight bought during the assessment period. 



BS EN 15603:2008
EN 15603:2008 (E) 

28 

The energy use corresponding to the amount of fuel used is obtained by multiplying this amount by its gross 
calorific value.  

If volume is measured, it is multiplied by the fuel density to get the mass of solid fuel. When calculating the 
confidence interval of the mass, the uncertainty of its density shall be taken into account. 

7.3.5 Energy monitoring 

Periodic measurement of energy use allows quantifying building-related properties such as effective boiler 
efficiency, apparent heat loss coefficient or equivalent solar collecting area. Annual energy use for heating can 
be calculated from these data. 

NOTE Annex B provides more information.  

7.4 Correction for weather 

If the measured energy rating is not based on energy use over at least three full years, a correction of the 
measured energy use for weather is necessary to ensure that the energy consumed during the period of 
measurement is representative of the average weather for the building’s location or region. 

To achieve this, the measured energy use for heating and cooling shall be adjusted to the average weather for 
the building’s location i.e. the regional climate.  

The general method to perform this correction is to use the calculation model described in clause 6 to 
calculate and validate a tailored energy rating according to clause 9, and to use the validated calculation 
model to re-calculate the energy use with average local or regional weather data.  

Simpler correction methods, such as the method given in 7.2.2.2 and their limits of application can be defined 
on a national basis, taking account of the purpose of the assessment, the climate and the building type and 
usages.  

8 Weighted energy ratings 

8.1 Types of ratings 

A building generally uses more than one energy carrier. Therefore, a common expression of all energy 
carriers shall be used to aggregate the used amounts, sometimes expressed in various units, and always 
having various impacts.  

According to this standard, the aggregation methods are based on the following impacts the use of energy 
have: 

 Primary energy; 

 Carbon dioxide emission; 

 Parameter defined at national level. 

NOTE Cost is a parameter that may be used in the energy policy aggregation method. 

8.2 Types of factors or coefficients 

8.2.1 General 

The aggregation needs factors and coefficients determined at a national level according to the rules given 
below. Values for factors, with confidence intervals, needed to calculate the primary energy and/or CO2 
emissions should be defined in a national annex.  
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NOTE Annex E (informative) provides factors and coefficients which can be used if no national values are given. 

In a multi-plant generation system (e.g. electricity, district heating) the weighting factor at any time depends on 
which generation plants operate continuously and which plants are affected by a change in energy demand. A 
distinction between average, marginal and end-use factors or coefficients may therefore be appropriate for the 
aggregation.  

8.2.2 Average factor or coefficient 

The average factor or coefficient reflects the annual average impact of all plants delivering energy (directly or 
indirectly) to the building. It is calculated by estimating the total impact (primary energy use, CO2 production) 
during a year and divided by the total energy delivered. 

8.2.3 Marginal factor or coefficient 

If energy use or production is reduced (or increased), not all power stations are affected equally: the operation 
of "base load" stations is unchanged. A decrease in demand is met by reduced operation of other plants. 
Exported energy by a building reduces the need of a new plant. 

The marginal factor or coefficient takes into account only production units that are affected by such changes in 
energy demand or production. For example, the marginal new plant factor or coefficient relate to a new plant 
that should be built if the energy demand increases, or that is saved due to exported electricity produced on 
the building sites. 

8.2.4 End use factor or coefficient 

Different services produce demands at different times - lighting, heating, air-conditioning, for example, each 
having very different demand patterns - and this might justify the use of specific demand-weighted factors for 
different end-uses. 

8.3 Primary energy rating 

8.3.1 General 

The primary energy approach makes possible the simple addition from different types of energies (e.g. 
thermal and electrical) because primary energy includes the losses of the whole energy chain, including those 
located outside the building system boundary. These losses (and possible gains) are included in a primary 
energy factor. 

EXAMPLE If building A exports heat to building B, which is located outside the assessment boundaries, this heat is 
taken into account in the same way as district heating. The primary energy factor used for building B includes the system 
losses (generation, heat losses between building A and B, etc).  

8.3.2 Primary energy 

Primary energy is calculated from the delivered and exported energy for each energy carrier: 

( ) ( )∑∑ −= iiii fEfEE exp,P,exp,del,P,del,P  (11) 

where 

Edel,i is the delivered energy for energy carrier i; 

Eexp,i is the exported energy for energy carrier i; 

fP,del,iis the primary energy factor for the delivered energy carrier i;  

fP,exp,i is the primary energy factor for the exported energy carrier i.  
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These two factors, fP,del,i  and fP,exp,i, can be the same. 

Table 8 is used for the primary energy calculations. The energy used for different purposes and by different 
fuels is recorded separately. 

8.3.3 Primary energy factors 

There are two conventions for defining primary energy factors:  

a) Total primary energy factor. The conversion factors represent all the energy overheads of delivery to the 
point of use (production outside the building system boundary, transport, extraction). In this case the 
primary energy conversion factor always exceeds unity.  

b) Non-renewable primary energy factor: The conversion factors represent the energy overheads of delivery 
to the point of use but exclude the renewable energy component of primary energy, which may lead to a 
primary energy conversion factor less than unity for renewable energy sources.  

The primary energy factors shall include at least:  

 Energy to extract the primary energy carrier; 

 Energy to transport the energy carrier from the production site to the utilization site; 

 Energy used for processing, storage, generation, transmission, distribution, and any other operations 
necessary for delivery to the building in which the delivered energy is used. 

The primary energy factors may also include: 

 Energy to build the transformation units; 

 Energy to build the transportation system; 

 Energy to clean up or dispose the wastes. 

National annexes may be added to this standard, giving tables of values representing local conditions for 
electricity generation and fuel supply. Such tables shall give values for primary energy factors or non-
renewable primary energy factors, depending on which are to be used at national level. Examples of such 
factors are given in Annex E. 

Any national annex that define primary energy factors and non-renewable primary energy factors shall state 
which of the above overheads that have been included (e.g. energy to build the transformation and 
transportation system). If the coefficients for fuels are given by energy unit, they shall be based on gross 
calorific values. In the national annex it shall also be clearly stated which type of factor or coefficient defined in 
8.2 that is used. 
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8.4 Carbon dioxide rating 

8.4.1 Carbon dioxide emissions 

The emitted mass of CO2 is calculated from the delivered and exported energy for each energy carrier: 

( ) ( )∑∑ −= iiii KEKEm exp,exp,del,del,CO2  (12) 

where 

Edel,i is the delivered energy for energy carrier i; 

Eexp,i is the exported energy for energy carrier i; 

Kdel,i is the CO2 emission coefficient for delivered energy carrier i; 

Kexp,i  is the CO2 emission coefficient for the exported energy carrier i.  

The two coefficients Kdel,i and Kexp,i can be the same. 

The CO2 emission calculation shall be reported in accordance with Table 8. 

Table 8 — Calculation of ratings (example: CO2 rating) 

RRow  C1 C2 C3 
 Delivered energy  
 Energy carrier 1 Energy carrier i  

1 Energy delivered (unweighted) Edel,1  Edel, i  

2 Weighting factor or coefficient Kdel,,1 Kdel, i  
3 Weighted delivered energy or CO2 mCO2,del,1 mCO2,del, i  ΣmCO2,del, i 

 Exported energy  
 thermal electrical  

4 Energy exported (unweighted) Qexp,T Eexp,el  
5 Weighting factor Kexp,T Kexp,el  
6 Weighted exported energy or CO2 mCO2,exp,T mCO2,exp,el ΣmCO2,exp, i 
7 Rating   mCO2 
 
8.4.2 CO2 emission coefficients 

The CO2 emission coefficients shall include all CO2-emissions associated with the primary energy used by the 
building, as defined in 8.3. It shall be defined at national level whether the CO2-emission coefficients include 
also the equivalent emissions of other greenhouse gas emissions e.g. methane. 

Any national annex that defines CO2 emission coefficients shall state which of the additional overheads 
mentioned in 8.2 that have been included. If the coefficients for fuels are given by energy unit, they shall be 
based on gross calorific values. This annex shall also state which type of coefficient defined in 8.2 is used.  

8.5 Policy energy rating 

In order to influence the energy behaviour of citizens, policy factors can be used to favour or penalise some 
energy carriers. The policy energy rating is calculated from the delivered and exported energy for each energy 
carrier: 
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( ) ( )∑∑ −= iiii fEfEE exp,pol,ex,del,pol,del,pol  (13) 

where 

Edel,i is the delivered energy for energycarrier i;  

Eexp,i is the exported energy for energycarrier i;  

fpol,i  is the policy factor for energycarrier i;  

fpol,exp,i  is the policy factor for exported energy.  

Table 8 is used for the policy rating calculation. 

9 Validated building calculation model 

9.1 Introduction 

The method given in this clause enables the attainment of a higher confidence level in the building calculation 
model and input data used for calculations, by comparing the calculated result with the actual energy use. 
This method should be used for an existing building, in particular for assessing the energy effectiveness of 
possible improvement measures.  

It is the general method to make corrections or extrapolations to the measured energy use. 

9.2 Procedure – validation of the building calculation model 

Obtain the measured energy rating according to clause 7.  

Collect information such as actual climatic data, air permeability of the envelope, ventilation rate, heating 
system efficiencies, actual internal conditions (occupancy, intermittent heating, temperatures, ventilation, etc.) 
from building technical documentation, or through surveys, measurements and monitoring, as far as they are 
available at a reasonable cost. See 9.3 for ways of collecting climatic data, 9.4 for occupancy data and 
Annex C for energy for other services. The confidence intervals of all data shall be estimated. Input data that 
cannot be assessed are taken from inference rules, national references or standards. 

The assessment period for collecting all data (energy use and input data for the calculation) should be, as far 
as reasonably possible, the same.  

Calculate a tailored rating, using data as close to reality as reasonably possible not only for the building, but 
also for climate and occupancy data. Estimate the confidence interval of the rating, resulting from 
uncertainties of input data. 

The amount of energy carriers used for other purposes than heating, cooling, ventilation, hot water or lighting 
shall be added to the tailored rating. If these are not metered separately, they shall be estimated. The part of 
this energy used within the conditioned space shall also be taken into account as internal heat sources in the 
calculation of the tailored rating. 

NOTE There is no method defined in this standard to compute the "other services". A list of typical energy use for 
cooking, washing, and electrical equipment including computers or production processes etc. can be provided at national 
level for various types of buildings. Some information is given in Annex C. 

Compare the results of the measured energy rating and of this tailored rating for all energy carriers.  

If the confidence intervals do not overlap significantly, or if they are unacceptably large, further investigations 
shall be made in order to verify the data or to introduce new influencing factors that may have been previously 
ignored, and the calculation shall be repeated with the new set of input data. If necessary, adjust input data (in 
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a credible way, e.g. within their confidence interval) so that the calculated energy rating does not differ 
significantly from the measured energy rating.  

When both confidence intervals are acceptable and overlap significantly, it is assumed that the calculation 
model of the building, including estimated input data, is plausible, and the procedure can be continued further.  

9.3 Climatic data 

Obtain values of external temperature and solar irradiance from the meteorological station that is most 
representative of the location of the building and of the time period used for energy metering. 

Solar irradiance shall be available for all main orientations of the building envelope that include transparent 
elements or elements covered with transparent insulation.  

NOTE 1 Ways of calculating irradiance on any orientation from solar irradiance on a horizontal surface are found in 
literature2.  

If the altitude of the meteorological station significantly differs from that of the building, external temperatures 
shall be corrected for altitude according to local average temperature gradients.  

NOTE 2 Depending on the climate, the correction is between 0,5 K and 1 K decrease per 100 m altitude difference. 

9.4 Occupancy data 

9.4.1 Internal temperature 

The actual internal temperature should be assessed, since it often differs from design temperature and has a 
significant influence on the energy use for cooling or heating. Possible methods are: 

 In buildings with mechanical ventilation, the air temperature in the exhaust duct upwind of the fan can 
give an estimate of the average temperature of the ventilated zone when exhaust fan is on. 

 In many large buildings, a Building Automation and Control System controls all the energy systems, and 
records the internal temperature and other energy related characteristics at several places (see Annex A of 
EN 15232:2007). 

 The temperature can be measured or monitored (using small single-channel data loggers) at some 
representative places during representative days, i.e. days that have meteorological characteristics that 
represent the corresponding month or season. 

 If the heating or cooling systems are controlled by thermostats, their set points could be used, provided 
that the calibration of the thermostat is checked. 

9.4.2 Air infiltration and ventilation 

External airflow rate shall be estimated as well as reasonably possible. Ways to do this include: 

a) assessments of the airflow rates of air handling units where appropriate; 

b) use of the tracer gas dilution method as described in EN ISO 12569. 

9.4.3 Internal heat sources 

The occupancy (number of occupants) and presence time should be assessed from a survey or from the 
building management.  
                                                      

2 For example in Duffie and Beckmann, Solar energy thermal processes, John Wiley & sons, 1974  
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The internal sources from artificial lighting and electrical appliances are at best assessed from electricity bills 
where there are no heating or cooling systems on the same meter. EN 15193 can also be used when no field 
data are available for lighting. 

NOTE Not all the electricity used becomes an internal heat source (e.g. lights can be placed externally or the heat 
can be partly exhausted.) 

9.4.4 Hot water use 

Where a separate meter is installed, hot water use is obtained from the difference of two readings at the 
beginning and end of the assessment period.  

NOTE In this case, meters are generally used to include hot water used in bills, from which the information can be 
obtained without looking at the meters. 

Where hot water use is not metered, it shall be estimated using prEN 15316-3 from the number of occupants, 
use of the building and local habits, or data found in national documentation may be used. 

9.4.5 Artificial lighting 

Electricity bills may be useful to assess energy use for lighting, provided there are no other systems (cooking, 
heating, cooling systems or other appliances) on the same meter. 

Otherwise, energy use for lighting is estimated by calculation according to EN 15193. 

9.5 Ratings based on the validated calculation model 

In order to get a standard calculated energy rating based on the validated model, perform the calculated rating 
once more, using the same calculation model but with standard input data set according to 5.3 instead of 
actual data. 

If the standard calculated energy rating is without “other services”, subtract the values which have been added 
to the tailored energy rating (see above). 

To make weather or climate corrections to the measured energy rating, perform the calculated rating once 
more, using the same calculation model but with the appropriate climate instead of the actual one. 

10 Planning of retrofit measures for existing buildings 

The scope for energy saving measures is defined by the energy used by the technical building systems which 
is the combination of all the net delivered energy carriers and the active renewable energy produced on site. 

The assessment of the energy saving obtained by retrofit measures is carried out using a building calculation 
model. This can be the same calculation model as for the tailored rating, according to 9.2, or the model 
validated according to Clause 9.  

The validated calculation model is recommended.  

NOTE 1 If the measured energy rating is used to validate the building calculation model and input data by aligning its 
predictions with measured values, there is increased confidence that predicted measures will in practice deliver their 
anticipated benefits. 

When preparing the calculation model, the following issues are taken into account: 

a) model used for standard calculated energy rating can only predict the effects of improvements related to 
heating, cooling, hot water, ventilation or lighting. It cannot be used to predict the effects of better 
management or user behaviour, since it is based on standard input data; 



BS EN 15603:2008
EN 15603:2008 (E) 

35 

b) specific calculation models that can be used to predict savings of specific measures (such as calculating 
the energy savings when improving the thermal performance of a window by multiplying the thermal 
transmittance by area and degree-hours) do not take account of interactions (such as a low solar 
transmittance of the same window, which reduces the solar gains and thus changes the utilization factor); 
and shall therefore not be used. 

When a building is sold, used for another purpose or used by another occupant, standard data set shall be 
used for planning retrofit measures. 

If the building is used in the same way as before, climatic and occupancy data according to the tailored rating 
is used.  

NOTE 2 This allows assessing the effects of adjusting building management or occupant behaviour. 

Prepare one or more retrofit scenarios, each containing a list of compatible retrofit measures.  

Since some measures may interact (e.g. increased thermal insulation or passive solar gains might decrease 
boiler efficiency), the effect of individual measures cannot be added. Combined measures shall be calculated 
as one package.   

Then, for each scenario, the input data is modified according to the planned retrofit measures and the 
calculation performed again. The difference between the ratings without and with the retrofit measures is the 
effect of these measures on the energy use.  

When a final set of retrofit measures is chosen, a standard calculated energy rating of the retrofitted building 
may be performed using the building calculation model with a set of input data taking account of the retrofit 
measures and using standard input data set. 

NOTE 3 The actual effectiveness of measures depends on how the building is actually used. 

11 Report 

This clause defines the content of a report on assessment of energy use of a building according to this 
standard. The content of a certificate is defined in EN 15217. 

The report shall include the following information: 

a) reference to this standard (EN 15603:2008); 

b) purpose of the energy rating 

c) description of the building and its location, its activities, equipment and occupancy; 

d) type of rating; 

e) rating itself together with its confidence interval (when available). The minimum amounts of data to be 
reported are listed in Table 9 for the calculated and measured rating. 

Table 9 are used for ratings based on primary energy, CO2 production or policy.  

For buildings with active renewable energy systems, it is recommended to report as a supplementary value 
the rating as if the renewable energy systems were not present. 
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Table 9 — Reporting of the overall energy use or CO2 emission for the calculated and measured 
energy rating 

For calculated rating only   

Building thermal needs 
(without technical building 
systems) 

Technical building 
system performance 
(thermal system losses- 
recovered losses) 

Energy delivered  
(content of energy carriers ) 

Energy rating 
(Weighted Energy carriers) 

Heating:   QH,nd 

 QH,hum,nd 
Hot water:  QW,nd  
Cooling:  QC,nd 

 QC,dhum,nd 

Heat (H+W):  QHW,ls,nrvd 

Cooling:  QC,ls,nrvd 

Electricity *):  

Heat auxiliary  WHW  
Cooling auxiliary  WC 
Lighting  EL 
Ventilation  EV 

Gas  Egas,del 
Oil Eoil,del 
Electricity  Eel,del 
District heating  Edh,del 
Wood  EWd,del  
Energy carrier (i)  Ei,del 

ΣEP,del,i  or 
ΣEpol,del,i  or 
ΣmCO2,del, i  

  Energy exported 
(Unweighted energycarriers) 

  Thermal: QT, exp 

  Electrical Eel, exp 

ΣEP,exp,i  or 
ΣEpol,exp,i  or 
ΣmCO2,exp, i  

   EP; mCO2, or Epol 

  Renewable energy produced 
on site 

 

  Thermal QH,gen,out  

  Electrical  Eel,gen,out   

*) Includes electricity for ventilation, lighting and the auxiliary energy for the thermal technical systems; it does not 
include electricity for heating, cooling, DHW, humidification and dehumidification. 

In addition, depending on national documents, the following information could be included: 

a) Climate parameters used for the calculated energy rating or as known - average external temperature, 
solar irradiance, etc. for the measured energy rating. 

b) Calculated rating: 

1) content of the report according to the relevant standards; 

2) assumptions used to compute the energy use for hot water and lighting; 

3) energy use for heating, cooling, ventilation, hot water and lighting, together with their confidence 
intervals (when available) as shown in Tables 4 to Table 6. 

d) Measured energy rating, for each energy carrier: 

1) assessment time period; 

2) method used to assess the energy use; 

3) amount used, in units used when assessing it (e.g. litres, cubic meters, kilograms, kWh); 

4) methods used for extrapolation and weather correction, if any. 
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5) the delivered and exported energy of each energy carrier in kWh or MJ or multiples of them, together 
with their confidence intervals (when available); 

a) Validated rating: 

1) report on the measured energy rating with confidence intervals; 

2) assumptions used to fit the tailored rating to the measured energy rating; 

3) result of the calculated rating including confidence intervals; 

4) if required, validated standard calculated energy rating including confidence intervals. 

b) Improvement measures: 

1) list of measures, grouped by packages when appropriate; 

2) effect of each measure or package of measures on the energy performance; 

3) if required, cost effectiveness of the measures or packages. 

NOTE The cost effectiveness of measures is not within the scope of this standard. 
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Annex A 
(informative) 

 
Methods for collecting building data 

A.1 Data on building envelope 

A.1.1 General 

Information on the building envelope, such as dimensions, thermal transmittance or structure and areas of 
envelope components, characteristics of thermal bridges, solar energy transmittance of glazed envelope 
components, is collected from drawings, local surveys and measurements, calculated or measured according 
to appropriate standards, or inference rules based on typology. 

The preference shall be given to appropriate standards. Most of these are referred to in the text below. 

A.1.2 Assessment of thermal transmittance of opaque building elements 

If the structure of the element is known (e.g. from drawings or inference rules), the thermal transmittance is 
calculated according to EN ISO 6946. 

The structure of the element can be assessed by boring a small hole in it and inspecting it using an 
endoscope. Materials of each layer are identified and their thicknesses are assessed. The thermal 
transmittance is calculated according to EN ISO 6946. 

If the building has a known typology, the thermal transmittance of envelope components can be taken from a 
building typology prepared at a national level. 

Thermal transmittances of building elements can also be measured according to ISO 9869. 

A.1.3 Assessment of thermal transmittance and total solar energy transmittance of 
transparent elements 

The dimensions of all components of the transparent element are measured or estimated, and the material of 
the frame and the type of glazing are identified. This includes not only windows but also any transparent or 
translucent element such as skylights, glass block, transparent insulation, etc. 

The type of glazing (simple, double or triple glazing, tinted or not, with or without one or more infrared 
radiation reflecting coatings) can be used to estimate its thermal transmittance and total solar energy 
transmittance, either from manufacturers' data or from tables provided at national level. 

The presence and location of an infrared reflecting coating on transparent glazing can be detected directing a 
small white light source onto the glazing and looking at its reflections on all glass surfaces. The colour of the 
image reflected by the coated surface differs slightly from the others. If all reflections have the same colour, 
there is no coating. 

The thermal transmittance of the glazing can be measured according to ISO 9869.  

The thermal transmittance of the transparent element can also be calculated according to EN 673. The 
thermal transmittance of complete windows is calculated according to EN ISO 10077-1 or EN ISO 10077-2. 
EN ISO 12567-1, EN ISO 12567-2 and EN 12412-2 can also be used for the determination of the thermal 
transmittance of windows and frames by measurement in a hot box. 

The total solar energy transmittance of glazing can be calculated according to EN 410.  
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The transmission coefficient to solar radiation can be measured on site simultaneously using two radiation 
pyrometers, installed parallel to the window plane, one externally and one internally, so that the external 
pyrometer does not shade the internal one. This characteristic does not include the radiation absorbed by the 
glazing and transferred indoors as heat, but may be useful for atypical glazing, such as tinted or reflecting 
ones, when the manufacturer's data are not known. 

A.1.4 Assessment of thermal characteristics of thermal bridges 

Important thermal bridges (thermal bridges with high Ψ-value or with large length) shall be identified as they 
may significantly affect the thermal performance of the building. Thermal bridges are found by looking at 
building drawings, using building typologies provided at national level or by infrared thermography according 
to EN 13187. Mould growth on internal surfaces may also indicate the location of thermal bridges. 

The thermal transmittance of linear and point thermal bridges are then assessed either by calculation 
according EN ISO 10211 using an appropriate computer program, or found in a thermal bridge catalogue 
provided at a national level or tables of default values such as prEN ISO 14683. 

NOTE In most cases, geometric thermal bridges such as corners can be neglected if external dimensions are used. 
On the other hand, conductive materials interrupting the thermal insulation layer (decks, balconies) cannot be neglected, 
especially when the thermal insulation layer is thicker than a few centimetres.  

A.1.5 Assessment of air flow rates and infiltration 

Air flow rates are determined according to EN 15241 or EN 15242. Infiltration through the building envelope 
can be measured according to EN 13829. 

See also A.4.1. 

A.2 Thermal capacity 

For calculation of annual energy use for heating or cooling according to EN ISO 13790, a rough estimate of 
the thermal capacity of the building is sufficient.  

Estimate the internal mass of the building, e.g. the mass of materials that are inside the thermal insulation 
layer, and multiply this mass by 1 000 J/(kg·K), which is a rough estimate of the heat capacity of most mineral 
building materials. For massive wood or wood frame structures, multiply by 1 700 J/(kg·K). 

This thermal capacity can also be given at national level, based on building typology. Table A.1 may be used 
where no other information is available. 
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Table A.1 — Thermal capacity per conditioned floor area for some typical constructions 

Building typology C [kJ/(m²·K)] 
All walls, floor and ceiling of stone or concrete, no wall coverings, wooden floor, carpets, or 
false ceiling, relatively small rooms about 20 m² 

500 

The same for very large rooms 250 
Rooms about 20 m², concrete floor and ceiling, hollow brick walls. 400 
The same, with carpet on floor 350 
The same, with carpet on floor and false ceiling 250 
Rooms about 20 m² with carpeted floor, false ceiling and plasterboard walls 150 
Thick, massive wood  200 
Frame wood construction 100 
NOTE The thermal capacity, C, is normalised to conditioned floor area of the room calculated with external dimensions 

A.3 Heating systems 

If sufficient detailed information on the heating system is available, the calculation of the heating system is 
undertaken according to EN 15316 series. For other cases the efficiency or coefficient of performance of 
systems, representing the ratio of energy need to energy use, and typical amounts of auxiliary energy used by 
systems, can be given at national level, based on heating system typology.  

NOTE Examples of such national tables are given in Annex P of prEN 15378:2006, Heating systems in buildings – 
Inspection of boilers and heating systems. 

A.4 Ventilation systems 

A.4.1 Assessment of airflow rates 

Actual airflow rates in ventilation systems often differ from design values. They can be checked using one or 
more of the following methods. 

a) Perform a velocity traverse using a suitable anemometer though a section of a straight duct. 

b) Measure the pressure differentials across new filters, and determine the airflow rate from filter 
characteristics. 

c) Measure the pressure differential across the fan and the speed or power use of fans, and determine the 
airflow rate from fan characteristics. 

d) Use tracer gas dilution techniques. 

e) Measurement of pressure drop in the inlet nozzle is a good way to assess the airflow rate through this 
nozzle, provided the characteristics of the nozzle are available. 

A.4.2 Thermal efficiency of heat recovery systems 

Actual global efficiency of such systems on site is smaller than the thermal effectiveness of the heat 
exchanger alone measured in the factory. It could be assessed by measuring actual airflow rates in both 
channels, as well as upwind and downwind temperatures and humidity. 
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A.4.3 Assessment of auxiliary energy use 

If sufficient detailed information on the ventilation system is available, the assessment of auxiliary energy use 
is undertaken according to EN 15241. For other cases typical amounts of auxiliary energy used by systems, 
can be given at national level, based on ventilation system typology.  

A.5 Cooling systems  

If sufficient detailed information on the cooling system is available, the calculation of the cooling system is 
undertaken according to EN 15243. For other cases the efficiency or coefficient of performance of systems, 
representing the ratio of net energy to delivered energy, and typical amounts of auxiliary energy used by 
systems, can be given at national level, based on cooling system typology.  

A.6 Building operation 

The actual operation of the building is assessed using the list of functions defined in EN 15232. 
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Annex B 
(informative) 

 
Energy monitoring 

B.1 Energy signature 

Heating and cooling energy use is correlated to climatic data over a suitable period. Plotting for several time 
periods the average heating or cooling power versus average external temperature allows a fast detection of 
malfunctions and provides useful information on the building energy performance. This monitoring method 
assumes constant internal temperature, and that external temperature is the most influential parameter. It is 
useful in buildings with stable internal gains and relatively low passive solar gains.  

Energy use for heating and cooling, as well as an average external temperature or accumulated temperature 
difference is recorded at regular intervals. These intervals can be as small as one hour, but for manual 
monitoring, a week is often used. The average external temperature can also be obtained from a neighbouring 
meteorological station. Average power is obtained by dividing the energy use by the duration of the time 
interval between successive records. 

The average power is plotted versus the average external temperature or degree-days. For the heating 
season, a diagram as shown in Figure B.1 is obtained. Lines are drawn through the dots measured during the 
heating season (heating on, cooling off), the cooling season (cooling on, heating off) and intermediate season 
(both off) using a linear regression (see Figure B.1).  
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Key 

Φ average power between two successive records 
Φ 0 power at 0 °C 
Φ b base power, not dependant on external temperature (e.g. for system loss and hot water) 
θL heating limit external temperature 
θe external average temperature between two successive records 

Figure B.1 — Energy signature, principle 

The line drawn outside the heating (or cooling) season has in general a nearly-zero slope and represents the 
system loss and energy for services other than heating and cooling (e.g. hot water). 

The line drawn during the heating (or cooling) season is characterised by a power Φ0 at 0 °C and a slope H: 

e0 θHΦΦ −=  (B.1) 

where 

Φ   is the average power;  

θe  is the average external temperature;  

L

b0
θ

ΦΦ −
=H . 
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The slope H reflects the sensitivity of the building to changes in external temperature. The above equation can 
be compared to the global, simplified average energy balance of the building: 

( ) )(' aei sole IAΦHΦ ηθθ −+−=  (B.2) 

where  

H'  is the heat transfer coefficient of the building;  

iθ   is the average internal temperature;  

Φa  includes system loss and average power for services other than heating. As a first approximation, 
this power does not depend on external temperature, and, if the pattern of use of the building is 
constant, this power can be assumed to be the average power measured during the intermediate 
season;  

ηAe is the equivalent solar collecting area multiplied by the utilisation factor; 

Isol  is the solar irradiance.  

Comparing Equations (B.1) and (B.2), H' = H and: 

)(ai0 sole IAΦHΦ ηθ −+=  (B.3) 

Seasonal energy use for heating can be estimated from Φ0 and H, the seasonal average of the external 
temperature eθ  and the duration t of the heating season:  

( )tHΦQ e0h θ−=  (B.4) 

This estimate can be obtained for a period less than the whole heating season. However a large range of 
external temperatures is necessary to obtain a good accuracy for H and Φ0. 

An estimate of the confidence interval of the energy use for heating is calculated by: 

( ) 22
e0

2
e

22222
e

2
0

2
h tHΦHtHtΦtQ δθδθδθδδ −+++=  (B.5) 

The dispersion of the individual measurements above or below the line characterising the signature can result 
from several causes: 

a) Variable solar or internal gains (which makes this method not suitable for buildings with large passive 
solar gains); 

b) Varying heat transfer coefficients, e.g. resulting from the effect of wind on a permeable building envelope; 
malfunctioning of the heating or cooling system. 

The analysis of possible explanations to significant differences between a particular record and the line allows 
detection of system malfunctions. 

B.2 H-m method 

In passive solar buildings, the dispersion of the points around the line becomes important and the method 
described above does not apply well. Dividing the global heat balance by ∆θ = ( ei θθ − ) results in an 
expression for an apparent heat loss coefficient of the building: 
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mAHIAHΦΦH sol
e0e0

a

∆∆ η
θ

ηθ −=−=−=  (B.6) 

where 

m is a "meteorological" variable. 

The slope of the regression line is the equivalent solar collecting area multiplied by the utilisation factor, and 
the ordinate at origin is the effective heat loss coefficient.  

 

Key 
H apparent heat loss coefficient of the building 
m meteorological variable, which is the ratio of the solar irradiance to the internal-external temperature difference 

The line a is that of a highly glazed buildings with large losses and large gains, better performing in mild 
climates, and line b is for a well insulated building with relatively small passive solar gains, better in Nordic 
climates. 

Figure B.2 — Principle of the H-m method 
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Annex C 
(informative) 

 
Other uses of energy 

C.1 General 

In order to compare the calculated rating with the measured energy rating for the purposes of validation, the 
amounts of energy carriers used for other purposes than heating, cooling, ventilation, hot water or lighting are 
added to the tailored rating. If these are not metered separately, they are estimated.  

Figures for this estimation are best provided at the national level. When no other information is available, the 
information given in this annex can be used. Since these values strongly depend on the behaviour of the 
occupants, the confidence intervals of these values are rather large (± 50 %). 

C.2 Residential buildings 

Table C.1 — Annual use of electricity in dwellings with energy efficient equipment [kWh] 

Number of rooms 1 2 3 4 5 6 
Number of occupants 1 1,5 2 3 4 5 
Refrigerator 250* 250* 270* 270* 170+ 170+ 
Freezer 0 0 0 0 200 200 
Dishwasher 110 150 210 260 320 330 
Oven 30 40 80 80 80 80 
Washing machine 70 100 130 200 270 330 
Dryer 130 200 260 390 525 660 
Cooker 220 240 260 300 340 380 
Other equipment 130 150 180 220 270 290 
Total in kWh 690 880 1120 1450 2005 2270 
Floor area 40 60 80 110 140 170 
Rounded total in kWh/m2 24 19 17 16 16 14 
*  With freezer. 
+  Without freezer. 

 

C.3 Office buildings 

When no other information is available, the following equipment can be assumed in office buildings: 

a) PC with flat screen and 1 telephone per work place;  

b) 1 printer per 10 work places,  

c) 1 telefax, 1 photocopier, 1 scanner and 1 coffee machine per office. 

Table C.2 was calculated with this equipment. 
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Table C.2 — Annual use of electricity for office equipment per work place in kWh and per conditioned 
area in kWh/m2 

 Per work place Per m2 conditioned area 

Floor area per person 10 m2 15 m2 20 m2 
With energy efficient equipment 120 12 8 6 
With typical equipment 230 23 15 12 

NOTE The conditioned area includes all conditioned space contained within the thermal insulation layer. In this table, 
it is calculated with external building dimensions. 
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Annex D 
(informative) 

 
Calorific values of fuels 

D.1 General 

The thermal energy use during a specific time period is calculated by multiplying the consumed amount of 
energy carrier i, Ei, by its gross calorific value, Hi: 

iii HEQ =   (D.1) 

The calorific value is the quantity of heat produced by complete combustion, at a constant pressure equal to 
101 320 Pa, of a unit amount of fuel. The gross calorific value includes the heat recovered when condensing 
the water vapour resulting from the combustion of hydrogen. The net calorific value does not take account of 
this latent heat. 

In order to obtain Qi in appropriate units (kWh or J), the units of Hi must be consistent with the units in which Ei 
is expressed.  

The calorific values depend on the precise composition of the fuel, most fuels being mixes of pure chemicals. 
Indicative values are given in this annex. 

D.2 Solid and liquid energy carriers 

For solid and liquid energy carriers, the calorific values (in MJ/kg) can be calculated using the following 
formula (Brandt 1981). The input is given as the mass of the energy carrier: 

The gross calorific value is given by 

H= 34,8 c + 93,8 h + 10,46 s + 6,28 n – 10,8 o (D.2) 

where 

c is the carbon content, in kg/kg; 

h is the hydrogen content, in kg/kg; 

s is the sulphur content, in kg/kg; 

n is the nitrogen content, in kg/kg; 

o is the oxygen content, in kg/kg; 

The net calorific value is given by: 

Hnet = H – 2,5 w (D.3) 

where 

w  is the water content of the combustion products, in kg/kg. w = 18 h. 
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The second term is the energy that can be recovered by condensing the water vapour resulting from 
combustion of hydrogen. 

Table D.1 — Gross calorific value of some common solid fuels 

Fuel Gross calorific value 
MJ/kg 

Anthracite 32 to 35 
Bituminous coal 17 to 25 
Charcoal 29,6 
Coke 28 to 31 
Lignite 15 to 30 
Peat  13 to 20 
Wood (dry) 14 to 17 

Table D.2 — Gross calorific value of some common liquid fuels 

Fuel Density 
kg/l 

Gross calorific 
value 
MJ/kg 

Heating oil, light 0,84 to 0,85 44,8 Oil 
Heating oil, heavy 0,96 50,2 to 42,3 
80 propane:20 butane 0,52 49,8 
70 propane:30 butane 0,53 49,8 
60 propane:40 butane 0,53 49,7 
50 propane:50 butane 0,55 49,6 

Liquid 
gas 

Commercial propane 0,51 50,0 

The confidence interval for liquid gas is about ± 0,1 MJ/kg. 

D.3 Gaseous fuels 

See ISO 6976, Natural gas – Calculation of calorific values, density, relative density and Wobbe index from 
composition. 

If the gaseous energy carrier amount is given in cubic metres at 0 °C and 101,3 kPa, the following factors can 
be used. The confidence interval for the pure gases is less than 0,1 MJ/m³. 

Table D.3 — Gross calorific values of some gaseous energy carriers 

Fuel Density Gross calorific value 
 kg/m³ MJ/m³ 
Natural gas L 0,64 35,2 
Natural gas H 0,61 41,3 
Methane 0,55 39,9 
Propane 1,56 100,9 
Butane 2,09 133,9 
Biogas 1,2 4 to 8* 
* Depending on its methane content. 

The actual calorific value of common gaseous fuels depends on their chemical composition. If this is known, 
the figure can be more accurate that those given in Table D.3. 
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Annex E 
(informative) 

 
Factors and coefficients 

Table E.1 — Primary energy factors and CO2 production coefficients 

Primary energy factors 
fP 

CO2 production 
coefficient 

K 

Non-renewable Total kg/MWh 

Fuel oil 1,35 1,35 330 

Gas 1,36 1,36 277 

Anthracite 1,19 1,19 394 

Lignite 1,40 1,40 433 

Coke 1,53 1,53 467 

Wood shavings 0,06 1,06 4 

Log 0,09 1,09 14 

Beech log 0,07 1,07 13 

Fir log 0,10 1,10 20 

Electricity from hydraulic power plant 0,50 1,50 7 

Electricity from nuclear power plant 2,80 2,80 16 

Electricity from coal power plant 4,05 4,05 1340 

Electricity Mix UCPTE 3,14 3,31 617 
 

Source: Oekoinventare für Energiesysteme - ETH Zürich (1996). 
 
These factors include the energy to build the transformation and transportation systems for the transformation 
of the primary energy to delivered energy.  
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Annex F 
(informative) 

 
Confidence intervals 

F.1 Definition 

Only conventional input data are certain or exact, by definition. The actual value of any other data is not 
known, but an interval can in most cases be defined, that has a high probability (e.g. 95 % or 99 %) to contain 
the actual value. This is the confidence interval.  

F.2 Assessment of confidence interval 

The confidence interval of a given data can be assessed in several ways: 

a) From the dispersion of several measurements of the same data. If the distribution is Gaussian, the 
confidence interval of the mean value x at probability P when N measurements are performed is: 

)1,()( −= NPT
N
xsxδ

 (F.1) 

where 

s(x)  is the estimate of the standard deviation of the measurements x: 

( )
( )

( )
( )11

222

−

−

=
−

−

=
∑∑

N

xNx

N

xx

s ii
x

ii
 (F.4) 

where 

x  is the estimate of the mean; 

T(P, N)  is the Student coefficient for having the actual value within the confidence interval with 
probability P,  the degree of freedom being N-1. The values of the two-sided Student distribution 
are given in the table following hereafter. 
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Table F.1 — Two-sided confidence limits T(P, N - 1) for a Student distribution 

 T(P, N - 1) for probability P  
N P = 0,8 P = 0,9 P = 0,95 P = 0,99 P = 0,995 P = 0,999 

2 3,078 6,3138 12,706 63,657 127,32 636,619 

3 1,886 2,9200 4,3027 9,9248 14,089 31,598 

4 1,638 2,3534 3,1825        5,8409 7,4533 12,924 

5 1,533 2,1318 2,7764 4,6041 5,5976 8,610 

6 1,476 2,0150 2,5706 4,0321 4,7733 6,869 

7 1,440 1,9432 2,4469 3,7074 4,3168 5,959 

8 1,415 1,8946 2,3646 3,4995 4,0293 5,408 

9 1,397 1,8595 2,3060 3,3554 3,8325 5,041 

10 1,383 1,8331 2,2622 3,2498 3,6897 4,781 

20 1,328 1,7291 2,0930 2,8609 3,1737 3,8837 

∞ 1,2858 1,6525 1,9719 2,6006 2,8386 3,3400 

b) By assessing it from experience, common knowledge, accuracy of the used measuring instruments, etc. 

c) By combining the confidence intervals of the variables xi used to calculate the data of interest, y. 
Assuming that the measurements are affected by random and independent errors, the confidence interval 
of any result, y, is: 

[ ]yyyy δδ +− ;          with     ( )2
2

i
i i

x
x
yy δδ ∑ 







∂
∂=  (F.5) 

where 

xi is for all variables on which y depends; 

δxi is for the confidence interval of the variable xi. 

d) The confidence interval of a calculated result can also be obtained using the Monte-Carlo method. For 
this, run the calculation model used for calculations many times, changing at each run all the variables at 
random, according to statistical distributions of each variable. Sort the results in classes in order to get its 
distribution. After 100 to 1 000 runs (depending on the complexity and sensitivity of the calculation 
model), a good estimate of the statistical distribution of the results is obtained (Figure F.1  ). 

F.3 Examples 

F.3.1 General 

In a building, measured annual energy uses for successive years are 251 GJ; 267 GJ; 245 GJ; 274 GJ. Since 
these are corrected for climatic data, the remaining variations from year to year are assumed to result from 
random-like causes. The average energy use is then 259 GJ with a standard deviation of 14 GJ. Since there 
are four measured data, the 95 % confidence interval of the mean is 14*T(0,95, 4-1)/2 = 14*3,18/2 = 22. A 
good estimate of the annual energy use is then 260 GJ ± 20 GJ when rounded to significant figures.  If a scale 
graduated in millimetre is used to make measurements of length, then a confidence interval of about 1 mm 
should be given to each measurement of length.  
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Applying Equation (F.3) for two simple examples gives:  

if ( )∑=
i

ii xay  where ai and xi are measured, then ( )∑ +=
i

iiii axxay 2222 δδδ  (F.6) 

Or if axy =  then 
22






+
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x
x

a
a

y
y δδ  (F.7) 

F.3.2 Indications on confidence intervals 

Table F.2 gives indications on typical absolute or relative standard deviations of several variables used in 
building calculation models and on the nearest type of statistical distribution.  

The relative standard deviation is the ratio of the standard deviation to the mean value. It is given in percent. 

Table F.2 — Standard deviations and distribution type approximately sorted by order of importance 
for residential buildings 

Standard deviation Variable 

Calculated 
energy 
rating 

Tailored 
rating 

Distribution 

Airflow rate from infiltration 0 % 50 % log normal  
Airflow rate from ventilation system 0 % 10 % log normal  
Area 2 % 2 % log normal 
Thermal transmittance (U-value) 10 % 10 % log normal  
System efficiency  5 % 5 % log normal for x and 1-x 
Internal temperature 0 1 K normal distribution 
Utilisation time 0% 25 % log normal  
Volume 3 % 3 % log normal  
Depth, height 1 % 1 % log normal  
Electricity use (recovered as internal heat gains) 0 % 10 % log normal  
Frame factor (fraction of frame area in a window) 5 % 5 % log normal for x and 1-x 
Length 1 % 1 % log normal  
Linear thermal transmittance (Ψ)  10 % 10 % log normal  
Number of occupants 0 % 10 % log normal  
Shaded fraction, shading factor 5 % 5 % log normal for x and 1-x 
Thickness 5 % 5 % log normal  
Absorption coefficient  5 % 5 % log normal for x and 1-x 
Emissivity 5 % 5 % log normal for x and 1-x 
Heating power increase per degree external 
temperature decrease 

20 % 20 % log normal  

Orientation (of collecting area for solar radiation) 5 ° 5 ° normal distribution 
Perimeter 2 % 2 % log normal  
Slope (of collecting area for solar radiation) 5° 5° normal distribution 
Thermal capacity 25 % 25 % log normal  
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Key 

X Rating M.Vm² 

The energy use was calculated with EN ISO 13790 using the Monte-Carlo method and standard deviations of Table F.2, 
for a tailored rating. The line is the normalised cumulative distribution. 

Figure F.1   Example of the distribution of heating energy use of a low-energy single family house 
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Annex G 
(informative) 

 
Example 

G.1 Building description 

This example addresses a public building 38 378 m² office space. This building is well insulated, with large 
glazed area facing south. A gas powered cogeneration plant produces heat and electricity. An absorption 
chiller, heated by the cogeneration plant, extracts heat in summer. District heating from waste treatment plant 
is used for very cold periods. 

The purpose of the ratings are certification and to have a base for energy retrofit.  

In the following ratings, primary resource energy factors are used for the rating. Annual energy amounts are 
all given in MWh. 

G.2 Standard calculated rating 

G.2.1 Information coming from other standards 

Building energy needs 
Sources: EN 13790, prEN 15316-3-1, EN 15241, EN 15243. 

Table G.1 — Building energy needs 

  C1 C2 C3 C3 C4 
  Heating Cooling Domestic 

hot water 

  sensible heat latent heat 
(humidification)

 

sensible heat latent heat 
(dehumidification)

 

 

L1 Building gains and losses - - - - - 

L2 Building thermal transfers - - - - -- 

L3 Building thermal needs 5 346 ± 500 - 2 512 ± 300 - 220 ± 20 

 
System thermal losses and auxiliary energy without generation 
Sources: EN 15316-1, prEN 15316-3-2, EN 15241, EN 15243, EN 15193. 
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Table G.2 — System thermal losses and auxiliary energy without generation 

  C1 C2 C3 C4 C5 
  Heating Cooling Domestic 

hot water 
Ventilation Lighting 

 From table before (optional) 5 346 ± 500 2 512 ± 300 220 ± 20 - - 
L4 Electrical energy 37 ± 4 11 ± 1 11 ± 1 140 ± 10 1 680 ± 100 
L5 System thermal losses 54 ± 5 51 ± 7 68 ± 7 70 ± 5 1 500 ± 100 
L6 Recoverable system thermal  

losses 
40 ± 4 0±0 10 ± 1 30 ± 3 500 ± 50 

L7 Thermal input distribution 5 400 ± 500 2 563 ± 288 288 ± 30   

Energy generation systems 
Sources: EN 15316 series, prEN 15316-3-2, EN 15243. 

Table G.3 — Energy generation systems 

  C1 C2 C3 C4 
 Type of generator Cogenerator District heat. Absorb. Chiller Compressor 
 Distribution systems supplied a   H + W  H C C 

L8 Thermal output (distribution) 
 (generation) 

4 708 ± 410 
4 219 ± 410 

980 ± 10 1 932 ± 300 
 

631 ± 30 

L9 Auxiliary energy  179 ± 20 20 ± 2 39 ± 4 27 ± 1 

L10 System (generator) thermal losses  3 245 ± 300 20 ± 2 2 287 ± 200 76 ± 15 

L11 Recoverable system thermal losses 0 0 0 0 
L12 Energy input  17 855 ± 1 700 1 000 ± 10 4 219 ± 500 c   225 ± 20 

L13 Electricity production  5 683 ± 600    

L14 Energy carrier b   Gas District heat Heat from 
cogenerator 

Electricity 
from the grid 

a Name of the supplied system, for example heating, cooling, heating and hot water, etc. 

b Name of the energy carrier used by the generator (oil, gas, solar heat, etc.). 

c For renewable energy produced on the building site or energy coming from other generators situated inside 
 the system boundary there is no energy input taken into account. 

G.2.2 Verification of the energy balances 

G.2.2.1 Thermal input to distribution system - thermal output of the building thermal generation 
systems 

The thermal energy input to the distribution systems shall be supplied by the thermal energy output from the 
building thermal generation systems or energy supplied from outside the building. 

Thermal energy input of the distribution systems:  

QHW,dis,in = 5400+288 = 5688; QC,dis,in = 2563; Qdis,in = 8251 

Thermal energy output to the building generation systems or energy supplied from outside the building to the 
distribution systems: 

QHW,gen,out = 4708+980 = 5688; QC,gen,out = 1932+631 = 2563; Qgen,out = 8251 
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The total energy output from the building generation system is 10 538 MWh because 4 219 MWh is provided 
from the cogenerator to the absorption chiller. The thermal output of the absorption chiller is not counted 
twice. 

G.2.2.2 Input to building generation system - energy carriers and renewables energies produced on 
site 

The input to the building generation system (sum of thermal and electrical output from the energy generation 
systems, the generator thermal losses) is supplied by the energy input of the different energy carriers and the 
renewables energies produced on the building site. 

Qgen,int = 10538+5683+3341 = 19562 

The difference between thermal output plus the thermal losses of the compressor and the energy input is 482. 

This energy is taken from the ground and counted as renewable energy produced on the building site. 

Qdel = 19080+482 = 19562 

G.2.2.3 Division between the energy used in the building and the exported energy 

According to the system design the building on site production is divided between the energy used in the 
building and the exported energy. In this example only the surplus of electricity of the cogenerator is exported. 

The electricity used in the building is the sum of the auxiliary energy with and without generation devices and 
the energy used for ventilation and lighting. 

The cogenerator is producing during the year more electrical energy than the annual electrical use. According 
to the system design only the electricity for the compressor is imported from the grid. The difference is 
exported. 

Eel= 1879+265+225 = 2369 

Eel,del = 225 

Eel,exp = 5683+225-2369 = 3539 

G.2.3 Calculation of the technical building system performances 

The thermal technical building system performances to enter in Table 9 are calculated as follows: 

rvdls,HW,ls,gen,W,lsngen,W,ls,gen,H,lsngen,H,,, QQQQQQ
i

i
i

inrvdlsHW −+++= ∑∑   

rvdls,C,ls,gen,C,lsngen,C,,, QQQQ
i

inrvdlsC −+= ∑  

∑∑ +++=
i

i
i

iHW WWWWW gen,W,ngen,W,gen,H,ngenH,  

∑+=
i

iC WWW gen,C,ngen,C,  

The thermal losses and the auxiliary energy of the cogenerator are divided between heating and cooling 
according the thermal outputs. 

QC,gen,out,1 = 4219; QH,gen,out,1 = 4708 

8927
421932451,,, =lsgenCQ = 1533; QH,gen,ls,1 = 1712 

8927
42191791,, =genCW = 85; QH,gen,ls,1 = 94 
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QHW,ls,nrvd = 54+(1712+20)+68 = 1854 

QC,ls,nrvd = 51+(1533+76+2287) = 3947 

The thermal losses of the absorption chiller are added again. 

WHW = 37+(94+20)+11 = 162 

WC = 11+(85+39+27) = 162 

G.2.4 Calculation of the recovered gains and losses 

The calculation of the recovered gains and losses is done with the simplified approach.  

NOTE The energy uses for ventilation and lighting have been taken into account before the calculation of the thermal 
technical building systems. In this example they are integrated in the building energy needs because the building energy 
needs are not used for building code requirements but only as a calculation intermediate result. If ventilation and lighting 
are not integrated in the building needs, the recovered thermal losses have to be subtracted before the calculation of the 
thermal technical building systems. If the holistic approach had been chosen, the recovered heat sources should be 
allocated to the appropriate building services in order to determine the impact of each on the building performance. 

The recovered thermal losses are determined by multiplying the system thermal losses by a conventional 
recovery factor. 

In this example no system thermal losses for cooling are recoverable. 

As the building generation devices are located outside the heated space no system thermal losses are 
recoverable from the building generation devices for heating. 

The recoverable system thermal losses of the technical building systems without building generation devices 
are: 

fQQ rblls,sys,HW,rvdls,sys,HW, =  

5,0)1040(,,, +=rvdlssysTotQ  = 25 

The recovered system thermal losses are divided among the different generators: 

∑
=

i
ioutgen

ioutgen
rvdlssysTotirvdlsgen Q

Q
QQ

,,

,,
,,,,,,  

9804708
4708251,,, +

=rvdlsgenQ  = 21 

Qgen,ls,rvd,2 = 25-21 = 4 
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G.2.5 Weighted energy rating 

Table G.4 — Calculation of ratings (example Primary energy rating) 

Row  C1 C2 C3 C4 
  Delivered energy   
  Gas Electricity District heating Total 

L1 Energy delivered (un-weighted) 17 831  225 996  

L2  Weighting factor or coefficient 1.5 3 0.5  
L3 Weighted delivered energy or CO2 26 746 675 498 27 919 

  Exported energy   
  Thermal Electrical   

L4 Energy exported (un-weighted) - 3 539   
L5 Weighting factor - 3   
L6 Weighted exported energy or CO2 - 10 617  10 617 
L7 Rating    17 302 

G.2.6 Reporting 

 reference to this standard (EN 15603:2008); 

 purpose of the energy rating; 

 description of the building and its location, its activities, equipment and occupancy; 

 type of rating. 

For buildings with active renewable energy systems, it is recommended to report as a supplementary value 
the rating if the renewable energy systems were not present. 

G.2.7 Calculation specification 

 Gains and losses included 
in the building needs   solar gains, ventilation and lighting losses  

 Delivered energy    renewable energy produced on site is not part of the delivered energy 

 Weighting factor    primary non renewable fraction factor 

 Calculation of the recovered  
gains and losses    simplified approach 

G.2.8 Presentation of Results 

Results are summarised in tables G.5 and G.6 below. 
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Table G.5 — Calculated rating – reporting of the overall energy use and the primary energy rating 

Building thermal needs  
(without techn. build. systems) 

Technical building system 
performance 

(thermal sustem losses-
recovered losses) 

Energy delivered  
(content of energy carriers ) 

Energy rating 
(Weighted Energy carriers) 

QH,n  = 5346±500 
QW,n  =  220±20 
 
QC,n = 2512±300 

 

 

QHW,ls,nrvd= 1854±180
-(21+4)  

QC,ls = 3947±400  

Eel:  = 2144±220 

(WHW =  162±15) 
(WC =  162±15) 
(EL = 1680±100) 

(EV =  140±10) 

Egas,del  = 17855±1700 - 21 
Eel,del   = 225±0 
Edh, del,    = 1000±0 - 4 
  

∑Edel,Pnren =27919±0 
(Egas,del,Pnren =26746±0) 
(Eel,del,Pnren = 675±0) 
(Edh,del,Pnren = 498±0) 
 

  Energy exported 
(Unweighted energycarriers) 

  Eel, exp =-3539±0 

 

 

ΣEexp;Pnren = 10617±0 

   
 

EPnren = 17302±0 

  Renewable energy produced 
on site 

 

  Eel, gen,out= 482±0  

a) Includes electricity for ventilation, lighting and the auxiliary energy for the thermal technical systems; it does not 
 include electricity for heating, cooling, DHW, humidification and  dehumidification. 
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Table G.6 — Measured rating – reporting of the overall energy use and the primary energy rating 

Energy delivered  
(content of energy carriers ) 

Energy delivered  
(content of energy carriers ) 

Energy rating 
(weighted energy carriers) 

Energy rating 
(weighted energy carriers) 

Egas,del  = 17855±1700 - 21 
E el,del   = 225±0 
Edh, del,    = 1000±0 - 4 
  

Egas,del  = 17734±200 
Eel,del   = 225±0  
Edh, del,   = 987±10  

∑Edel,Pnren = 27769±0 
(Egas,del,Pnren = 26601±0) 
(Eel,del,Pnren = 675±0) 
(Edh,del,Pnren = 493±0) 

∑Edel,Pnren = 27919±0 
(Egas,del,Pnren = 26746±0) 
(Eel,del,Pnren = 675±0) 
(Edh,del,Pnren = 498±0) 

Energy exported 
(Unweighted energy carriers) 

Energy exported 
(Unweighted energy carriers) 

Eel, exp = -3539±0 Eel, exp = -3539±0  

 

ΣEexp;Pnren = 10617±0 

 

ΣEexp;Pnren = 10617±0 

 
 

 
 

EPnren = 17152±0 EPnren = 17302±0 

Renewable energy produced 
on site 

Renewable energy produced 
on site 

  

Eel, gen,out = 482±0    
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