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General introduction  
 

The aim of the CENSE project is to support the EU Member States and other target groups in gaining 
awareness and achieving effective use of the European (CEN) standards that are related to the EPBD. 

These standards were successively published in the years 2007-2008 and are currently either already being 
implemented or will soon be implemented in many EU Member States.  

The European Commission, DG TREN and DG Enterprise, gave Mandate 343 to CEN. It ordered CEN to 
develop a methodology for calculating the integrated energy performance of buildings in accordance with the 
terms set forth in Directive 2002/91/EC (Energy Performance of Buildings Directive-EPBD).  

Access to this methodology in the form of European Standards makes it possible to coordinate the various 
measures for improving the energy efficiency in buildings that are used in the Member States. It will increase 
the accessibility, transparency and objectivity of energy performance assessment in the Member States (as 
mentioned in recital (10) of the EPBD). 

The role of the EPBD-CEN standards is to provide a common European concept and common methods for 
preparing energy performance certification and energy inspections of buildings. However, the implementation 
of these CEN standards in the EU Member States is far from trivial: the standards cover a wide variety of 
levels and a wide range of interlaced topics from different areas of expertise. They comprise different levels 
of complexity and allow differentiation and national choices at various levels for different applications.  

One of the main activities in the CENSE project is “to communicate the role, status and content of these 
standards as widely as possible and to provide guidance on their implementation”. To fulfil this task many so 
called Information Papers have been published with background and practical information related to the CEN 
standards developed in the framework of the EPBD. The Information Papers of each work field in the energy 
building sector are compiled in a Booklet as present. This Booklet is part of a series consisting of the 
following volumes: 

Booklet 1: Overall Energy Performance of Buildings 

Booklet 2: Building Energy Performance 

Booklet 3: Heating Systems and Domestic Hot Water 

Booklet 4: Ventilation and Cooling Systems 

Booklet 5: Inspection of Systems for Heating, Air Conditioning and Ventilation 

 

In each booklet the Information Papers are clustered to the specific appliances, systems, calculation 
methods,  etc. Additional to each Information Paper a PowerPoint presentation is at disposal for 
dissemination and training purposes. All these documents and more information, like a database with 
frequently asked questions, are separately available on the CENSE website:  http://www.iee-cense.eu/ 

A second major activity in the CENSE project is "to collect comments and good practice examples from EU 
Member States aiming to remove obstacles and to collect and secure results from relevant SAVE and FP6 
projects". This feed back aimed to produce recommendations to CEN for a "second generation" of CEN 
standards on the energy performance of buildings. Several reports from questionnaires and workshops, draft 
recommendations, etc. were gradually made available on the CENSE website for comment:  http://www.iee-
cense.eu/.  

 

All final products from the project will be available at the website before the end of May 2010.  

http://www.iee-cense.eu/
http://www.iee-cense.eu/
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The consortium of the project consists of thirteen partners (from nine different countries) who are all experts 
and active in CEN-EPBD. They combine this expertise with knowledge and experience of implementation at 
the national level. 
 

TNO (coordinator) The Netherlands www.tno.nl

Berrie van Kampen*, Dick van 
Dijk*, Hans van Wolferen, Theo 
Thijssen, Marleen Spiekman 

CSTB France www.cstb.fr

Johann Zirngibl, Hicham Lahmidi, 
Claude François, Jean-Robert 
Millet 

ISSO The Netherlands www.isso.nl Jaap Hogeling, Kees Arkesteijn 

Fraunhofer - IBP Germany www.ibp.fraunhofer.de
Hans Erhorn, Anna Staudt, Jan 
de Boer 

DTU Denmark www.ie.dtu.dk
Bjarne Olesen, Peter Strøm-
Tejsen 

Camco United Kingdom www.camcoglobal.com Robert Cohen 

FAMBSI Finland www.fambsi.fi Jorma Railio 

EDC Italy www.edilclima.it  Laurent Socal 

HTA Luzern Switzerland www.hslu.ch Gerhard Zweifel 

BRE United Kingdom www.bre.co.uk Roger Hitchin, Brian Anderson 

Viessmann Germany www.viessmann.de Jürgen Schilling 

Roulet Switzerland www.epfl.ch Claude-Alain Roulet 

JRC (IES) Eur.Commission ies.jrc.ec.europa.eu Hans Bloem 
*: Project coordination 
 
Collaboration has been established with the following European umbrella (mainly branch) organizations, 
such as CEN BT/TC 371, EuroAce, EURIMA, EHI, REHVA, EUROVENT, ESTIF, Euro Heat & Power and 
ECOS (see website for details). 

http://www.tno.nl/
http://www.cstb.fr/
http://www.isso.nl/
http://www.ibp.fraunhofer.de/
http://www.ie.dtu.dk/
http://www.fambsi.fi/
http://www.edilclima.it/
http://www.hslu.ch/
http://www.bre.co.uk/
http://www.viessmann.de/
http://www.epfl.ch/
http://ies.jrc.ec.europa.eu/
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 Cluster Common terms and symbols 
 
 
 
Introduction  
 
The CEN Technical Report CEN/TR 15615 describes the European standards (ENs) that are intended to 
support the EPBD by providing the calculation methods and associated material to obtain the overall 
energy performance of a building.  

In Annex A of this Technical Report the standards concerned are arranged in a hierarchical fashion. 
Section 1 of Annex A lists standards concerned with overall energy performance in support of Articles 4 to 
7 of the Directive. Sections 2 to 5 list the standards relating to specific aspects or modules of building 
energy performance which contribute to the overall calculation. The content of the individual standards is 
summarised in Annex B. Annex C provides a list of definitions, and Annex D a list of principal symbols, that 
are used consistently in the standards. It is intended that these annexes will form the basis of a future 
trilingual standard covering common definitions and symbols for energy calculations.  

Information paper P154 introduces common terms and symbols for set of European standards on energy 
performance of buildings. 

 

Information paper  
 
IP 154: Information paper on the common definitions and common symbols for 

EPBD related CEN standards 
 Given in CEN Technical report CEN/TR 15615 ("Umbrella Document') 
 
Presentations  
 
Besides Information Papers, corresponding presentations have been prepared to support communication 
about EN EPBD standards as well as lectures. Presentations often include notes to explain the slides and to 
support lecture preparation. 
Presentations can also be downloaded freely from http://www.iee-cense.eu/  

http://www.iee-cense.eu/
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Cluster Methods for expressing energy performance 

and for energy certification of buildings 
 
 
 
Introduction  
 
Energy performance certificates will have to be available when buildings are sold or rented and will be 
displayed in public buildings. It is expected that this will have a major impact by increasing the awareness of 
building owners and users of the energy performance of their buildings. In France for example, 2 million 
certificates will be issued every year. It will probably play a key role in activating the improvement of existing 
buildings, which is a major challenge in reducing building CO2 emissions. 
 
Information paper P155 explains how the CEN (EPBD)-standard:  EN 15217 "Energy performance of 
buildings – Methods for expressing energy performance and for energy certification of buildings" 
complements the directive. 
 
 
Information paper  
 
IP 155: Energy performance certificates 

EN 15217 "Energy performance of buildings – Methods for expressing energy performance 
and for the energy certification of buildings" 

 
Presentations  
 
Besides Information Papers, corresponding presentations have been prepared to support communication 
about EN EPBD standards as well as lectures. Presentations often include notes to explain the slides and to 
support lecture preparation. 
Presentations can also be downloaded freely from http://www.iee-cense.eu/  

http://www.iee-cense.eu/
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 Cluster Overall energy use and definition of energy 

ratings  
 
 

Introduction  
 
The Energy Performance of Buildings Directive (EPBD) requires a general framework and a methodology for 
calculating the integrated energy performance of buildings. The energy performance of a building is the 
amount of energy consumed or estimated to fulfil different energy requirements. This amount shall be 
reflected in one or more numeric indicators that take into account insulation, technical installation 
characteristics, design and sizing in relation to climatic variables. In order to be able to compare different 
energy sources, an aggregate value must also be calculated.  
 
European Standard EN 15603 covers this final step in the set of CEN standards that implement the EPBD. It 
defines a general framework for the assessment of overall energy use in a building, and the methods that 
should be used to calculate overall energy ratings. 
European Standard EN 15603 defines the energy services whose energy performance ratings must be 
determined in planned and existing buildings. Two principal types of energy rating for buildings are proposed 
in this standard: 

› the calculated energy rating;  
› the measured energy rating.  
 
Information paper P88 gives a short introduction to CEN standard 15603. It explains the calculated energy 
ratings and provides detailed information on the input and output data and on links to the other CEN 
standards. Information paper P89 explains the measured energy rating. 
 
 

Information papers  
IP 88  Information paper on Energy performance of buildings – Overall energy use 

and definition of energy ratings – Calculated energy rating 
 EN 15603 (Overall energy use)  

 
IP  87 How to integrate the CEN-EPBD standards in national building regulations? 
 The use of EN 15603 to adopt the same structure as starting point for coordination of Member 

States regulations  
 
IP 89  Measured or operational energy performance of buildings 
 Procedures for defining measured energy use and operational ratings and for presenting 

measured energy performance results on building energy certificates 
 
 
Presentations  
 
Besides Information Papers, corresponding presentations have been prepared to support communication 
about EN EPBD standards as well as lectures. Presentations often include notes to explain the slides and to 
support lecture preparation. 
Presentations can also be downloaded freely from http://www.iee-cense.eu/  

http://www.iee-cense.eu/
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The calculation direction in EN 15603 goes from the needs to the source, 
e.g. from the building energy needs to the primary energy (see example 
for space heating in figure 2). It follows the opposite direction of the 
physical energy flow in a building. Electrical services (such as lighting, 
ventilation, auxiliary) and thermal services (e.g. heating, cooling) are 
considered separately inside the building boundaries.  

EPBD Buildings Platform > P087_EN_CENSE_EN_15603_Integration  2   



3 > Building energy needs 

The calculation starts with the building energy needs. The values related 
to the building energy needs are collected in table 4 of EN 15603. 

In national building regulations the values in table 4/EN 15603 can be 
determined by national methods or ideally by EN standards. The values in 
EN 15603 are annual values. They can be calculated by simplified methods 
(e.g. monthly calculation step) or detailed methods (e.g. hourly 
calculation step). Elements having a major effect on the building energy 
needs such as thermal insulation, glazing, form factor etc., should be 
taken into account.  

The values put in the following table could be issued by those methods.  

  C1 C2 C3 C3 C4 
  

Heating 
 

Cooling 
 

Domestic 
hot water 

  
sensible 

heat 
latent 
heat  

sensible 
heat 

latent 
heat   

L1 Building heat gains and 
recoverable thermal losses a)

 -  - -

L2 Building thermal transfers  -  - - 

L3 Building thermal needs 14400  

Not taken 
into 

account in 
this 

example 

 2100 

a): if applicable 
Table 1: Building energy needs (example table 4/EN 15603, values in 
kWh/a)  
 

The calculation then continues with the part related to the technical 
building systems. 

4 > Technical building systems  

In EN 15603 the technical building system losses are divided in two parts: 

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

› Energy generation systems. 
 
Technical system thermal losses, electrical and auxiliary energy without 
building generation devices 

The values related to the technical system thermal losses, electrical and 
auxiliary energy, taking into account emission, control and distribution, 
without building generation devices, are collected in table 5/EN 15603. 
The values in table 5/EN 15603 can be calculated according to available 
national methods or issued by tables like the following.  

EN 15316-1 defines that for each sub-system, simplified (e.g. tabulated 
values) and/or detailed methods may be applied according to the accuracy 
required. 

Different levels of details may be used for the different sub-systems of the 
heating system. However, it is essential that the results correspond to the 
defined output values of the sub-system in order to ensure proper links to 
calculations for the following sub-systems and development of a common 
structure. 

EPBD Buildings Platform > P087_EN_CENSE_EN_15603_Integration  3   



Type of domestic hot 
water  distribution 

System thermal 
losses  

(kWh/m2 a) 

Recoverable system 
thermal loss 
(kWh/m2 a) 

Electrical 
energy 

(kWh/m2 a) 

Collective with circulation  22,65 0,0 1,4 

Alternatives, e.g.:    

Collect. without circulation  10,8 3,7 0 

Individual 3,8 2,0 0 

Table 2a: System thermal losses, recoverable system thermal loss and 
electrical energy for DHW distribution; simple example, energy per m2 
floor area.  
 

Type of ventilation distribution System thermal losses  
(kWh/m2 a) 

Electrical energy 
(kWh/m2 a) 

Mechanical ventilation system – 
not balanced 

0,0 4,0 

Alternatives, e.g.:   

Mechanical ventilation system –  
balanced (heat recovery eff. >60%) 

  

- inside thermal insulation 0,0 6.0 

- outside thermal insulation 4,3 6.0 

Table 2b: System thermal losses and electrical energy for ventilation 
distribution; simple example, energy per m2 floor area.   
 

Based on these examples and for a building with 100 m2 floor area, with:  

› a collective domestic hot water system with circulation;  
› a non balanced mechanical ventilation system; 
› a heating system with distribution losses amounting e.g. 2020 kWh 

table 5/EN 15603;  
 

 
 
 
 
 
 

can be completed like follows. 

  C1 C2 C3 C4 C5 

  
Heating Cool.

Domestic 
Hot water 

Ventilation Lighting 

L4 Electrical energy  190  
140 

(1,4x100) 
400 

(4,0x100) 

Not taken  
into account in
this example 

       

L5 
System  
thermal losses  

2020  
2265 

(22,65x100) 
0 

Not taken  
into account in
this example 

L6 
Recoverable system 
thermal  losses  

     

L7 
Thermal input 
distribution 

16420 
(14400+2020)

 4365 
(2100+2265)   

Table 3: System thermal losses and auxiliary energy without generation 
(example table 5/EN 15603, values in kWh/a) 

Energy generation systems 

Following the physical structure of heating systems, the heat input to the 
distribution system is dispatched, according to the system design, to the 
different energy generation systems and/or the energy supplied directly 
from outside the building (e.g. electricity, district heating). In EN 15603 

EPBD Buildings Platform > P087_EN_CENSE_EN_15603_Integration  4   



the values related to the energy generation systems are collected in 
table 6/EN 15603.    

As a first step, the required values in table 6 of EN 15603 could be 
determined according to national methods (efficiencies are convert to 
losses at each subsystem level). 

  C1 C2 C3 

 Type of generator LT Gas boiler Solar panel Grid electr. 

 Distribution systems supplied Heating /DHW DHW  

L8 Thermal output 19655 
(16420+4365-1130) 1130 - 

L9 Auxiliary energy (*) 80 80 - 

L10 System (generator) thermal losses  3734   

L11 Recoverable system thermal losses    

L12 Energy input  23389 0 890 

     

L13 Electricity production     

L14 Energy carrier gas solar electricity 

(*): for the generator  
Table 4: Energy generation system (example table 6/EN 15603, values in 
kWh/a) 

5 > Calculation of ratings (weighted energy 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.  

According to EN 15603 the aggregation methods are based on: 
 

› Primary energy; 
› Production of carbon dioxide; 
› A parameter defined by national energy policy. 
 
Cost is a parameter that may be used in the energy policy aggregation 
method. 

The values related to the weighted ratings are collected in 
table 8/EN 15603. Informative values for primary energy factors and CO2 
production coefficients are given in annex E table E1/EN 15603.    

Informative values 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 

Wood shavings 0.06 1.06 4 

Electricity from hydraulic power plant 0.50 1.50 7 

Electricity Mix  3.14 3.31 617 

Table 5: Informative Primary energy factors and CO2 coefficients in 
EN 15603 (extract)  

EPBD Buildings Platform > P087_EN_CENSE_EN_15603_Integration  5   



For a building using: 

› natural gas; 
› solar panels; 
› grid electricity; 

 
the primary energy rating according table 8/EN 15603 can be completed 
like follows.   
  

Row  C1 C2 C3 

  Delivered energy  

  Gas  Solar Electricity 

L1 Energy delivered (unweighted) 23389  1130 890 

L2  Weighting factor or coefficient 1,36 0 3,14 

L3 Weighted delivered energy or CO2 31809 0  2794 

  Exported energy  

  thermal electrical  

L4 Energy exported (unweighted)    

L5 Weighting factor    

L6 Weighted exported energy or CO2   0 

L7 Rating   34603 
(31809+2794) 

Table 6: Calculation of ratings (example table 8/EN 15603, values in 
kWh/a) 

6 > Reporting 

EN 15603 defines the content of the report on assessment of energy use of 
buildings. This report resumes the main parameters influencing the energy 
performance of a building. The report is also part of the general structure 
that should be respected by national building regulations. 

With only a few values it is possible to get an overview of the weak and 
strong points in the energy balance of a building.  

The values of this example are indicated in table 7.   

EPBD Buildings Platform > P087_EN_CENSE_EN_15603_Integration  6   



Building thermal 
needs  

(without techn. 
build. systems) 

Technical building system
performance 

(thermal system losses- 
recovered losses) 

Energy delivered  
(content of energy 
carriers ) 

Energy rating 
(Weighted Energy 
carriers) 

Heating:  14400  
Hot water: 2100 
Cooling:  - 
 

Heat (H+W):   8019 
 (2020+2265+3734) 
Cooling:   
Electricity *):  
Heat auxiliary   490 
 (190+140+80+80) 
Cooling auxiliary   
Lighting 
Ventilation  400 

Gas  23389 
Oil  
Electricity  890 
District heating 
Etc.   

Gas  31809 
 
Electricity  2794 
 
 

  
Energy exported 
(Unweighted energy 
carriers) 

  Thermal:  

 

    34603 

  Renewable energy 
produced on site  

  Thermal 1130  

  Electrical    
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Figure 3:  
Energy generation standards 
available developed by CEN; 
example for heating systems 

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

Table 7: Reporting overall energy use (example table 9 EN 15603, values in 
kWh/a)

7 > How to fill in the general structure? 

The example before has shown that the general structure defined in 
EN 15603 is: 

› well structured with defined inputs and outputs;  
› simple, complete and consistent, starting from the product standards 

until and including the overall energy use; 
› flexible, because only the method is standardised. The method can be 

parametered at national level by national annexes. Simplified and 
detailed methods can be used, because different uses require different 
methods.  

 
The general structure can gradually be filled in by the Member States:  

› as a first immediate step, with national methods; 
› then, with CEN standards (with or without national annexes). 
 
It is also possible to mix up CEN standards for some modules and national 
methods for other modules. For example for the energy generations 
systems different CEN standards are available (see figure 3). If a Member 
State prefers, for the time being, to use national methods, the CEN 
standards can be replaced by national methods but the national method 
must provide the standardised outputs of the CEN standards in order to be 
integrated in the general approach.  

8 >  FAQ 

Why the general structure defined in EN 15603 could fit to most 
existing building regulation? Is it reliable? 

The general structure defined in EN 15603 is a very simple structure based 
on the physical description of the major effects on the building energy 
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performance. In mostly all existing or foreseen national building 
regulations in the Member States the calculation starts with the calculation 
of the building needs and then efficiencies or losses are added for the 
various parts of the technical building systems.  

The basic "connection points" to the general structure are: 
- the energy needs; 
- the distribution input; 
- the generation input (the delivered energy); 
- the weighted energy (rating). 

EN 15603 has a consistent and flexible structure, adapted for simplified 
methods and for more detailed methods. The structure is based on the 
physical description of a building and the technical building system and 
integrates the results of subsequent standards in the overall energy use. 
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Original text language: English 
 
 

Are there already some experiences for the implementation of 
EN 15603, and the defined structure, on national level? 

In Italy the use of European standards is well advanced. Even software is 
already available. In Switzerland documents are prepared to implement 
EN 15603. Also other countries intend to adopt the structure (The 
Netherlands, Germany, see also Information Paper P90) 

Where do the outputs needed to fill in the general structure come 
from? From tabulated values or from calculation methods? 

Both approaches are possible. The method chosen depends on the accuracy 
required which depends on the application (e.g. first assessment at 
preliminary stage, rough method for existing single family houses with 
simple and comparable design). The required data and accuracy is also 
related to building elements which have major or minor effects on the 
building energy performance. 

9 > References 
1. EN 15603, Overall energy use and definition of energy ratings, CEN, January 
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2. EN 15316-1, Method for calculation of system energy requirements and 

system efficiencies – General part, CEN, July 2007 
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overall energy use per unit of useful floor area of a building based on the 
delivered and exported energy and accounting for energy generated in the 
building.  

The total weighted energy (or its components such as the electricity or 
fossil fuel use) can be compared with suitable benchmarks to rank the 
building against its peers and/or to place it in an energy efficiency class 
defined at the national level, eg A to G.   

The assessment should be accompanied by recommended measures for 
improving the energy efficiency of the building cost effectively.   

 
 
 
Energy certificates based on 
measured energy can show the 
following energy performance 
indicators:  › The total weighted energy 

normalised per unit floor area 
eg kg CO2/m2/year 

› A numerical rating as a non-
dimensional index relative to 
a benchmark and/or as an 
absolute value 

 

 
 

 

 

› A class or grade eg on an A to 
G scale 

› The total use of electricity in 
kWh/m2/year and a rating 
relative to a benchmark 

› The total fuel and thermal 
energy use in kWh/m2/year 
and a rating relative to a 
benchmark 

› The total absolute weighted 
energy eg tonnes CO2 per year 

› The energy performance for 
previous years 

 
 

 
 
 

3 > How to assess and report measured energy 

Measured data must be adjusted to 365 days, taking account of the 
weather dependency of energy used for heating and cooling, so there 
should be a tolerance level imposed for the measurement period.  For 
buildings using more than one energy carrier, there needs to be a 
synchronicity requirement for the measurement period of each energy 
carrier ie a minimum number of common days.  

The annual energy consumption of a building might include energy used by 
a special energy use not common in a given category of building and hence 
not taken into account in the building’s benchmark. If this special energy is 
metered, it can be deducted from the total before making the comparison 
with the benchmark. 

The total overall energy use of the building can be expressed as a single 
parameter using units of primary energy, carbon dioxide emission or other 
energy carrier weightings defined by national policy.  For buildings with 
active renewable energy sources, it is recommended to report as a 
supplementary value the energy that would be used if there were no 
renewable energy generated within the system boundary. The total energy 
used by the building systems, including any renewables, defines the 
building’s energy efficiency.  

4 > Benchmarks for measured energy assessments  

A taxonomy of building categories must be developed for the specific 
purpose of benchmarking measured energy.  Ideally energy data would be 
collected from a statistically significant sample of each building category 
over a trial year to generate up to date and robust benchmarks.  The 
benchmarks can be further developed to take account of climate, hours of 
use and the density of occupation: it is not fair to penalise a densely 
occupied or 24/7 building nor to favour a half empty one or one used for 
only 10 hours per week.  

Benchmarks should be expressed in terms of delivered energy used per unit 
of floor area (kWh/m2), separately for electricity and non-electrical 
energy.  The conversion factors for energy weighting are defined 
separately as the benchmarks are specified in energy terms. 

To improve the comparison of the actual energy use with the benchmark, 
the benchmark can be brought into line with the metered building by 
adjustments for weather and for occupancy duration, if valid data are 
available and the occupied hours are greater than the values expected for 
the benchmark building.  

If data on delivered energy to buildings is collected by public authorities 
(together with heated surface and supplied services, i.e. heating and/or 
dhw and/or cooling...), a simple statistical analysis will identify the high 
energy consuming buildings. The highest consumption buildings, for 
example, the top decile or quartile depending on resources, should be 
prioritised to receive a detailed energy audit, as they are the most likely 
to have considerable opportunities for cost effective energy conservation 
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measures.  

 
Energy certificate based on 
measured energy use displayed 
in public buildings in the UK. 
The headline rating is based on
the “energy efficiency of the 
building”, defined as the ratio 
of the actual CO2 emissions 
compared with a benchmark 
applicable to that building 
category.  The certificate also 
shows the total CO2 emissions, 
in tonnes per year, and how 
the rating and emissions have 
changed over the last three 
years. 
 

Energy certificate based on 
measured energy use displayed 
in public buildings in Germany 
(partly translated). The 
certificate shows information 
on the building, the issuer and 
separate energy performance 
indicators for fuel/heat and 
electricity, together with 
benchmarks, on a dashboard 
style scale. 

5 > Mixed use buildings and multi-building sites 

For mixed-use buildings, ie those comprising more than one benchmark 
category, the whole building’s metered energy consumption should be 
compared with a whole building benchmark comprised of an average of all 
the categories weighted by floor area.  This is especially useful when 
buildings include high energy intensity uses such as retail outlets, 
restaurants or swimming pools. 

By the same principle, CEN Standard EN 15217 states that an energy 
certificate can be applied to a group of buildings, served by common 
energy systems and meters, if no more than one building has an area of 
more than 1,000 m2. Whole-site energy certificates have much merit. The 
procedure captures the total carbon footprint of the site, aligns the system 
boundary with the supplier’s energy meters and subjects the whole site to 
energy efficiency scrutiny.  By contrast, a methodology which covers only 
those buildings over 1,000 m2, omits the rest.  Furthermore, whole-site 
energy certificates can be displayed in the public reception areas for the 
site and give the most meaningful information to the public. 

6 > How to improve measured energy performance  

Reductions in the energy used by buildings (and the resultant carbon 
emissions) are possible through fine-tuning and better control, 
management and maintenance by managers, users and contractors.   

A significant contributor to the poor energy performance of commercial 
buildings is the relatively devalued role of the building manager, resulting 
from the often inadequate priority given to it by the building’s 
owner/agent.  The person responsible for a building’s energy efficiency 
needs enthusiasm, commitment, motivation, charisma and authority to 
make sure energy efficiency happens. If sustainable operation of buildings 
is made a critical key performance indicator, and if far greater priority is 
given in terms of resources, this would turn around operational 
performance. 

In all buildings, but especially simple ones, encouraging energy-wise 
occupant behaviour is the first step (and reflects the need for the 
charismatic energy manager).  At the same time, energy cost accounting 
needs to ensure that those making savings see a financial benefit.  The 
next thing to tackle is incorrectly or inefficiently programmed HVAC and 
lighting controls.  Problems are legion: poor commissioning, lack of 
understanding of design intent, set points adjusted liberally in response to 
complaints or one-off events and not reset, unmanageable complexity, 
etc.  Sustaining these no- and low-cost measures is also crucial, and 
reinforced by an annual renewal of the energy certificate.  Lastly, a 
gradual programme of investment in new, more efficient plant, controls 
and even fabric should be rolled out to deal with inefficient equipment, 
bad design, unmaintainable plant, poorly located or insufficient sensors, 
poor zoning, conflicts or self-contradictions in design intent and so on. 
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Application example: sizing the 
heat generator 

0

20

40

60

80

100

120

140

-10,0 -5,0 0,0 5,0 10,0 15,0 20,0
External temperature [°C]

[kW]     Boiler sizing with energy signature method  

STARTING POINT 
0 kW @ 17 C

POINT ACCORDING TO YEARLY 
AVERAGE BOILER POWER (50 kW) 

AND EXTERNAL TEMPERATURE (7 C)

DESIGN EXTERNAL 
TEMPERATURE: -5 C

BOILER SIZING
110 kW

The energy signature shown in the 
main text has been used to size the 
heat generator. The old generator 
was 250 kW, the new one is 116 
kW. 
Application example: checking 
the design – 40 flats in northern 
Italy 

Design versus actual energy signature
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The comparison between design 
energy signature and actual 
operating data shows that the 
designed performance has not been 
reached. At 5 °C the expected 
power according to design is 95 kW 
whilst the actual power is 140 kW, 
that is 40…50% more. 
 
Changes in the energy signature 
after any energy conservation 
measure gives visual evidence of 
their effectiveness (or not). 

 

7 > A practical tool to report and check measured energy 

Annex B of EN 15603 contains a practical tool to help identify the actual 
energy performance of buildings, separate the influence of weather and 
help with energy conservation measures follow–up.  It is called the energy 
signature method. 

Basically, energy signature is a plot of average delivered power to the 
building versus average external temperature. An energy signature can 
easily be produced based on some readings of the energy meters. An 
example of such a plot is given below. 

Energy signature - 16 flats central heating 
Old building in northern Italy - 2400 °Cday
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The input data consists of some readings of the fuel and/or electric energy 
meters and corresponding actual climatic data.  Based upon this 
technique, several performance metrics can be diagnosed: 

› The generator sizing can be checked by extending the energy signature 
plot up to the design external temperature; 

› The effect of any operational change, energy conservation measure or 
alteration of the building and systems can be graphically and 
quantitatively highlighted; 

› A "design energy signature" can be calculated according to monthly 
design data. Plotting actual operation points on the design energy 
signature shows graphically if the design objectives have been 
reached. 
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