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ABBREVIATIONS AND DEFINITIONS 

ABBREVIATION DESCRIPTION 

SH Space heating 

GB Gas Boiler 

WH Water Heater 

GIWH Gas instantaneous water heater 

GSWH Gas storage water heater 

EIWH Electric instantaneous water heater 

ESWH Electric storage water heater 

Ὄ έὶ ὒὌὠ έὶ ὔὅὠ) Lower heat value (or net calorific value) 

Ὄ έὶ ὌὌὠ έὶ Ὃὅὠ Upper heat value (or Higher Heating value, or gross calorific value) 

–  {Ŝŀǎƻƴŀƭ άƻƴέ ŜŦŦƛŎƛŜƴŎȅ ƻŦ {I ŀǇǇƭƛŀƴŎŜ 

– Seasonal efficiency of SH appliance 

–  Water heater efficiency 

–  Efficiency at 30% part-load, defined at lower heat value 

– Efficiency at 30% part-load, defined at upper heat value 

ὖ 30% part-load thermal capacity 

Ὡὰ  Electrical consumption at part-load 

–  Efficiency at full load, defined at lower heat value 

– Efficiency at full load, defined at upper heat value 

ὖ ὖ Full-load thermal capacity 

Ὡὰ  Electrical consumption at full-load 

ὖ  Electrical consumption at stand-by 

ὖ  Stand-by heat losses 
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ὗ  DHW draw-off energy 

ὗ  Fuel consumption of water heater 

ὗ  Electrical consumption of water heater 

ὅὅ Conversion coefficient to primary energy 

ὛὅὊ Smart control factor 

Ὧ k-values for the water heater correction factor 

ὗ  Thermal losses of water heater 
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1 PROJECT SUMMARY  

The HARP project, Heating Appliances Retrofit Planning, aims at raising consumers awareness to the 

opportunities underlying the planned replacement of their old and inefficient heating appliance. This 

will be done by supporting the consumer in the identification of the energy (in)efficiency of their 

current heating equipment and the saving opportunities deriving from its replacement with a more 

energy efficient solution. The mission is to accelerate the European replacement rate for heating 

systems, actively contributing to the reduction of energy demand in buildings, in line with the energy 

efficiency targets set by the EU.  

bƻǿ ƛǎ ǘƘŜ ǘƛƳŜ ǘƻ ŀŎǘ ŀƴŘ ǊŀƛǎŜ ŎƻƴǎǳƳŜǊǎΩ ŀǿŀǊŜƴŜǎǎ ŀōƻǳǘ ǘƘŜ ƻǇǇƻǊǘǳƴƛǘƛŜǎ ƻŦ ŀ ǇƭŀƴƴŜŘ 

replacement. Taking advantage of the energy label for space and water heating, we can mainstream 

the labelling concept to the installed heating stock, allowing to use a well-known support decision tool 

to communicate and motivate the consumer to replace its heating system with modern high-efficiency 

and renewable solutions. HARP accompanies the consumer decision process, providing an impartial 

message, based on the energy label and presenting the market solutions that respond to the 

ŎƻƴǎǳƳŜǊΩǎ ƘŜŀǘƛƴƎ ƴŜŜŘǎΣ ǇǊƻǾƛŘƛƴƎ ŀ ǉǳŀƴǘƛŦƛŜŘ ŀǇǇǊƻŀŎƘ ŦƻǊ ŜŎƻƴƻmic and non-economic benefits 

and bridging the gap with the market providers and available national incentives. HARP is promoted 

by key knowledgeable partners in the fields of consumer behaviour, energy efficiency, heating 

solutions and business models, working directly with the consumer, or indirectly via professionals who 

are critical multiplying agents. Promoting dynamic efficient heating communities, where all the 

agents, from the supply to the demand side are committed to an efficient heating market, supporting 

the consumer to make smarter choices. 

2 EXECUTIVE SUMMARY  

This document describes the energy labelling methodologies for existing space and water heating 

appliances.  

In order to understand if it is possible to apply the same methodology in the five HARP countries, the 

work started with the state of the art regarding mandatory maintenance and inspection of heating 

appliances. This helped understanding which data and information is available for a common and a 

professional user that can be utilized as an input in the labelling methodology. Then, we analysed 

labelling schemes for existing appliances already in place, in order to look at what has been 

implemented in different countries. 

From this preliminary activity, we developed a labelling schemes for SH and WH appliances. The 

description and the validation of SH appliances labelling methodology is presented in chapter 4, while 

the description and validation of WH is presented in chapter 5. 

The guideline for the application of the labelling methodologies is presented in deliverable D3.2. 
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3 STATE OF THE ART 

The state of the art has been developed as a prerequisite for the development of the labelling 

methodology in order to address the possibilities and constraints in each of the HARP countries. The 

aim is to reach a common approach for every country. 

For each country, the state of the art addressed two levels: 

1) Rules for mandatory inspection of heating appliances 

2) Availability of labelling methodologies of installed appliances. 

The first point aims at avoiding that the proposed labelling methodology overlaps with national 

regulation and is used to understand if there is a common base for the definition in the calculation 

methodology. In other terms, the idea is to understand the barriers for the application of the 

methodology and the possibilities to reach the consumers. 

With the second point, we investigated the applicability of methods in each country and evaluated 

the definition of a common methodology. In this way, we understood the advantages, the limits and 

the constrains of each method in order to define the most appropriate one. 

 

3.1 Mandatory maintenance/inspection 

The analysis of the rules for heating appliances maintenance and/or inspections has investigated the 

following aspects: 

¶ If there are mandatory rules or not. 

¶ Which are the appliances included. 

¶ Which are the measures that are taken during the maintenance/inspections. 

¶ If the national regulation is based on a national or European standard. 

 

3.1.1 Portugal 

At the moment, there are no mandatory inspections to heating appliances. Mandatory requirements 

will exist for heating appliances above 70kW. The parameters to access and actions to deploy during 

the inspection activities are still under definition within the EPBD transposition process. The regulation 

will be compliant with the requirements included in the amended EPBD (directive 844/2018. I).  

 

3.1.2 Spain 

In Spain, the mandatory inspections are defined for: 

¶ Gas Boilers (above 5 kW) 

¶ Oil / solid fuel boilers (above 5 kW) 

¶ Air conditioners (above 5 kW) 

¶ Water heater (below 24.5 kW) 



 

  

11 Deliverable 3.1: Labelling methodologies and validation report 

The frequency depends on the typology of appliance: 

¶ Every year ς oil boiler 

¶ Every 2 years ς gas boiler 

¶ Every 4 years ς air conditioning 

¶ Every 5 years ς complete inspection of the whichever kind of boiler (including meter, piping, and 

keys) 

¶ Every 5 year ς water heater below 24.5 kW 

For the boiler inspection it is required to check the correct operation of the appliances, the pipes, the 

seals, and the state of conservation, to ensure its durability and security. In the periodic inspection of 

efficiency, the nominal useful power performance must be at least 80% of nominal power. 

The mandatory inspections are defined in the Royal Decree 1027/2007 [1], which approves the 

Regulation of Thermal Installations in Buildings and it is based on the UNE-EN 15378 (the actual version 

in force of this European standard is the EN 15378-1:2017 [2]) 

 

3.1.3 France 

In France, annual maintenance and regular inspections are mandatory for the energy directive 

performance transposition in the buildings since 2009.  

The appliances included are: 

¶ Solid fuel, liquid fuel, and gas boilers for maintenance. 

¶ Liquid fuel and gas boilers for inspection while the solid fuel appliances are not covered by 

inspection yet. 

Different measures should be considered for maintenance or inspection. 

Maintenance:  

¶ Verification of the boiler (complete appliance, regulation, chimney, safety, seal) 

¶ Cleaning (heat exchange surface, fan ς if present, ash) 

¶ Measurement of CO in the indoor environment, measurement of exhaust smoke temperature and 

O2/CO2 (for automatic boilers) 

¶ Sharing of necessary advices for the good use of the installed boiler, the possible ameliorations 

within the overall heat installation and the eventual interest of its replacement. 

Inspection:  

¶ Assessment of the efficiency 

¶ Emissions tests on site 

¶ Verification of the good state of the installations 

The inspections are made by third part bodies. 
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The current regulations for heating appliances are:  

¶ Decree N° 2009-649 of the  9th of June 2009 [3] relative to the annual maintenance of the boilers 

that have nominal heating output between 4 and 400 kW. 

¶ Order of the 15th of September 2009 [4] relative to the annual maintenance of the boilers that 

have nominal heating output between 4 and 400 kW.  

¶ Decree n° 2009-648 of the 9th of June 2009 [5] relative to the boilers controls that have a nominal 

heating output higher than 400 kW and lower than 20 MW.  

¶ Order from the October 2nd of October 2009 [6] relative to the boilers controls that have a nominal 

heating output higher than 400 kW and lower than 20 MW  

This regulation is under review. 

 

3.1.4 Italy 

In Italy, the D.lgs 192/05 [7] ŘŜŦƛƴŜǎ ǘƘŜ άǘƘŜǊƳŀƭ Ǉƭŀƴǘέ ŀǎ ŀ ǘŜŎƘƴƻƭƻƎƛŎŀƭ ǎȅǎǘŜƳ ŦƻǊ  ǎǇŀŎŜ ƘŜŀǘƛƴƎ 

or space cooling with or without  domestic hot water, independently from the energy vector (e.g. 

wood, biomass, natural gas, solar, wind). 

The DPR 74/2013 [8] prescribes the periodical maintenance and inspections. The revisions must be 

recorded in the heating system booklet. The appliances are: 

¶ Gas Boilers (above 10 kW) 

¶ Oil / solid fuel boilers (above 10 kW) 

¶ Air conditioners (above 12 kW) 

The law defines maintenance, efficiency check and inspection: 

1. The maintenance is mandatory, but the periodicity is defined by the manufacturer (and it 

should be written in the appliance booklet). The maintenance should include all the actions 

needed to preserve the normal operation (check the complete appliance, safety, cleaning of 

surfaces). These actions should be recorded in the appliance booklet, together with the safety 

usage suggestions for the user and the deadline for the following maintenance. 

2. Efficiency check (also referred as cƻƳōǳǎǘƛƻƴ ǎƳƻƪŜ ŎƘŜŎƪ ƻǊ άƎǊŜŜƴκōƭǳŜ ǎǘƛŎƪŜǊέύΦ ¢ƘŜ 

measurement of efficiency from the smoke is mandatory with a periodicity that depends on 

the appliance (see Table 1). The technician in charge of the efficiency check must write the 

report and submit it to the competent authority. 

3. The inspection is performed by a third body for: 

¶ Heating systems did not submit the report on efficiency check. 

¶ Heating system is older than 15 years.  

¶ Heating systems have a capacity higher than 100 kW. 

¶ Heating systems present an efficiency level below the limit (defined in annex B) 
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Table 1 ς Italian legislation about heating appliances maintenance 

Typology Fuel 
Size 

[kW] 

Frequency 

[years] 

Report 

System with heat 

generator and flame 

Liquid or solid 
10 < P < 100 2 

Type 1 
P > 100 1 

Gas 
10 < P < 100 4 

Type 1 
P > 100 2 

Chiller or Heat 

pumps 

Electrical driven 

(compressor) or 

gas fired 

12 < P < 100 4 

Type 2 
P > 100 2 

Compressor with 

endothermical 

engine 

P > 12 4 

Type 2 

Thermal energy  P > 12 2 Type 2 

District heating P > 10 4 Type 3 

Combined heat and power 
W < 50 4 Type 4 

W > 50 2 Type 4 

Note1: The Regions are delegated to possible variation of this table. 

Note2: The efficiency check should be also performed when there is a modification of the heating 

appliance or the installation of a new one. 

The Regions (or autonomous provinces) are in charge to verify the efficiency check, define how to 

collect the data and perform the inspections. 

The efficiency check is done according to UNI 10389:2019 [9]. The smoke analysis is performed at full 

load measuring: CO, smoke index (correlated to PM), O2 or CO2, Tsmoke, Tair, Twater delivered, fuel 

consumption. 

From these values the efficiency is calculated according to the national standard. 

3.1.5 Germany 

In Germany, the maintenance is mandatory and must be carried out twice during the 7-year period 

during the appointment of the competent district chimney sweeper and a fireside notice must be 

submitted (regarding Chimney Sweeper Craft Law). 

The appliances included are hearth, gas and oil fireplaces, solid fuel combustion plants. During the 

inspections the following activities should be carried out: 
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¶ Exhaust systems = chimneys / flue pipes: All chimneys and flues in the house are inspected from 

outside and inside the building. This means that from the top floor or storage in all floors to the 

basement these are to be checked. 

¶ Connecting pieces = exhaust pipes / flue pipes: All in-house connectors are inspected from the 

outside and from the inside (e.g. flue pipes of stoves, open fires, oil or gas firing systems). 

¶ Fireplaces: All in-house fireplaces are to be visually inspected. The distances to combustible 

components and the proper condition of the fireplaces are checked. 

¶ Combustion system: The combustion air facilities for fireplaces are being tested (openings, supply 

lines, room volume of the installation rooms, air exhausting devices such as extractor hoods). 

¶ Fuel Storage - Moisture Measurement: Proper storage of solid fuels (e.g. logs, pellets, wood chips) 

should be considered. A moisture measurement of the fuels used must also be carried out and 

documented in accordance with the 1st Federal Emission Control Ordinance. 

The national implementation of EN 15378 (DIN EN 15378) is used as a base for the regulations. The 

national bodies that defines the regulations are: 

¶ Chimney Sweeper Craft Law (SchfHwG) 

¶ Federal Sweeping and Checking Order (Bundes-KÜO) 

¶ Federal Emission Control Act (BImSchG) 

¶ Regulation on small and medium-sized combustion plants (BimSchV) 

 

3.1.6 Summary 

 

Table 2 presents the summary about the mandatory maintenance/inspections of heating appliances. 

Portugal is defining the rules for mandatory maintenance and inspections and cannot be compared to 

the other countries. 

The HARP countries present differences on the threshold of the thermal capacity and the periodicity. 

The standard used to perform the emission test is the same in Spain and in Germany, therefore it is 

the national implementation of EN 15378, while it is different in Italy (a UNI standard) even if all cases 

the combustion efficiency is calculated. 
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Table 2ς Summary about mandatory maintenance and inspection of heating appliances HARP countries. 

 Portugal Spain France Italy Germany 

Appliances 

Heating systems 
(above 70 kW) 

Gas Boilers (above 5 kW) 

Water heaters (5 kW) 

Oil / solid fuel boilers (above 5 kW) 

Air conditioners (above 5 kW) 

Gas Boilers (above 4 
kW) 

Liquid fuel boilers 
(above 4 kW) 

Gas Boilers (above 10 kW) 

Oil / solid fuel boilers (above 10 kW) 

Air conditioners (above 12 kW) 

Hearth 

Gas and oil fireplaces 

Solid fuel combustion plants 

Periodicity  

1 year ς oil boiler 

2 years ς gas boiler 

4 years ς air conditioning 

5 years ς complete inspection for 
boilers and water heater (below 
24.5 kW) 

1 year 1 year ς solid/liquid fuel boilers with 
P > 100 kW 

2 years ς solid/liquid fuel boilers with 
10 kW< P < 100 kW 

2 years ς gas boilers with P > 100 kW 

4 years ς gas boilers with 10 kW< P < 
100 kW 

twice during the 7-year period 

Measurements To be defined 
Energy efficiency according to 
UNE- EN 15378 (from emission 
test) 

Emission test Energy efficiency according to UNI 
10389 (from emission test) 

Energy efficiency according to DIN 
EN 15378 (from emission test) 

References No reference [1] [2] [3] [4] [5]   
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3.2 Labelling methodologies 

For each country, the analysis of existing labelling schemes for installed appliances has investigated 

the following aspects: 

¶ Existence of a labelling scheme for old appliances and clarification if it is mandatory or voluntary. 

¶ Included appliances. 

¶ Calculation method considering the simplification and the assumptions. 

¶ Inputs required. 

¶ Outputs given. 

¶ Database availability. 

 

3.2.1 Portugal 

 

In Portugal there is not any labelling scheme for installed appliances in force. 

 

3.2.2 Spain 

The Spanish industry association FEGECA introduced a voluntary scheme for installed appliances [10]. 

The aim is to replace the old and not-efficient appliances in order to reduce the greenhouse gasses 

emission and to promote the energy efficiency with the same level of thermal comfort. 

This campaign claims to raise awareness of the state of the equipment and to inform about the 

existence of more efficient alternative technologies. 

Figure 1 shows the indication of energy label proposed by FEGECA. The layout recalls the European 

label of heating appliances [11]. The class is defined as a function of: 

¶ Boiler Age 

¶ Technology 

The combination of these two parameters defines the label: 

¶ A+ - condensing boiler with a control 

¶ A ς condensing boilers from 2015 

¶ B ς condensing boilers before 2015 

¶ C ς air-tight boilers with age lower than 15 years 

¶ D ς atmospheric boilers with age lower than 15 years 

¶ E ς boilers with age between 15 and 20 years 

¶ F ς boilers with age between 20 and 25 years 

¶ G ς boilers with age higher than 25 years 
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Figure 1 ς Energy label of old boilers. FEGECA. 

FEGECA gives the indication of temperature control class depending on the type of control as 

indicated in the Commission Communication 2014/C 207/02 [12]. 

 
Figure 2 ς Indication con control class. FEGECA. 
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3.2.3 France 

As in Spain, the French national heating association UNICLIMA proposed a voluntary scheme for 

installed appliances [13]. The labelling scheme is applied to liquid fuel and gas boilers. 

The method is defined establishing the seasonal efficiency according to Commission Regulation (EU) 

No 813/2013 [14], Commission Regulation (EU) No 811/2013 [11] and Commission Communication 

2014/C 207/02 [12]. 

The calculation is based on default values researched in the regulations and norms appliable to gas 

boilers and fuel boilers: 

¶ The nominal power, the part load power, the ignition power and the stand-by losses are taken 

from the rules of the calculation method άThC_Exέ (Table 73 for the gas boilers and 74 for the oil 

boilers) [15]. These values have been implemented in the ƴŀǘƛƻƴŀƭ ά!ǊǊşǘŞ Řǳ мт ƻŎǘƻōǊŜ нлмнέ 

[16]. 

¶ The auxiliary electrical consumption (Elmax, Elmin et Psb) has been taken from the table B6 of EN 

15316-4-1 (2017). 

The default values have been compared to some values measured by the French technical centre 

ά/9¢L!¢έΦ 

From the calculation, UNICLIMA decided to propose the simplification of Table 3. The boilers are 

distinguished according to: 

¶ Fuel: Gas / oil 

¶ Type: standard / low temperature / condensing 

¶ Construction period 

 

Table 3 ς French Label  

 

The input required are: 

¶ Construction year 

¶ Fuel 

 GAS OIL 

Construction year Class Construction year Class 

Standard 
< 2005 D < 2000 D 

> 2005 C > 2000 C 

Low-temp All C All C 

Condensing 
< 2005 B 

All B 
> 2005 A 
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¶ Condensing or not 

¶ Department 

¶ Building type 

¶ Period of building construction 

¶ Manufacturer 

 

Figure 3 shows the input window of the Uniclima tool. 

 
Figure 3 ς French Label ς inputs. Source [13]. 

 

As an output it provides the Energy class of the existing boiler (Figure 4) and a comparison with the 

energy class of a new boiler (Figure 5). 

 
Figure 4 ς French Label ς output. Source [13]. 
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Figure 5 ς French Label ς information sheet. Source [13]. 

3.2.4 Italy 

The Italian manufacturer association, ASSOTERMICA has developed a voluntary scheme to label 

existing gas boiler appliances [17]. The motivation to focus solely on gas appliances is due to the 

appliances stock where the biggest share are gas boilers (74%) [18].  

The calculation method is compliant with the Commission Regulation (EU) No 811/2013 [11] and 

Commission Communication 2014/C 207/02 [12] since is done according to EN 15502-1:2012+A1:2015 

[19].  

ASSOTERMICA has implemented the calculation in a web-app where it is possible to perform a 

simplified calculation or a detailed calculation: 

¶ The simplified calculation is done according to the default values present in the EN 15316-4-1 [20] 

¶ The detailed calculation is done according to the information present in the maintenance book of 

the appliance (or in the datasheet). 
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The seasonal efficiency is corrected ŀŘŘƛƴƎ ŀƴ άŀƎƛƴƎ ŎƻŜŦŦƛŎƛŜƴǘέ. 

The inputs are: 

¶ Manufacturer 

¶ Model 

¶ Construction year 

¶ Boiler type 

¶ Rated power 

¶ Full load and part load efficiencies 

¶ Electric consumptions 

¶ Stand-by losses. 

For the parameters not known, the user can select the άǳƴƪƴƻǿƴέ ŦƭŀƎ ŀƴŘ ǘƘŜ ǘƻƻƭ ǿƛƭƭ ǳǎŜ ǘƘŜ ŘŜŦŀǳƭǘ 

values. 

Figure 6 shows the input window of the AssotermicaΩǎ tool. 

 
Figure 6 ς Italian Label ς inputs. Source [17]. 

As output the tool gives back the inputs used in the calculation (the ones introduced by the user or 

the default values), and presents the seasonal efficiency and the energy class (Figure 7). 
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Figure 7 ς Italian Label ς outputs. Source [17]. 

 

3.2.5 Germany 

Germany is the first country that has implemented a mandatory label for existing boilers. It is applied 

to:  

¶ Boilers older than 15 years 

¶ Boilers for gaseous and liquid fuels with a nominal capacity of up to 400kW 

 

To determine the energy efficiency class of the boiler, the application provided for this purpose is 

connected to the website of the Federal Ministry for Economic Affairs and Energy (BMWi) [21]. After 

entering the required data of the old boiler, the efficiency class is displayed, and the corresponding 

label can be attached to the heater. 

The inputs are: 

¶ Manufacturer 

¶ Model 

¶ Construction year 

¶ Rated power (kW) 

¶ Fuel (gas, oil) 

¶ Boilers Group (standard, low-temperature, condensing) 

¶ Boiler type (atmospheric, forced ventilation, combined, DHW only) 
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Figure 8 shows the input window of the BMWi database. The user can directly write the model or can 

perform a research for a defined parameter available as input. In the second option, all the models 

with those properties will be shown by the database. 

 
Figure 8 ς Germal Label ς inputs. Source [21]. 

The outputs are shown in Figure 9 and are the following ones: 

¶ Manufacturer 

¶ Model 

¶ Construction year 

¶ Rated power (kW) 

¶ Fuel 

¶ Boilers Group 

¶ Boiler type 

¶ Efficiency value 

¶ Efficiency class 

¶ From when to label 

¶ Exchange until 
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Figure 9 ς Germal Label ς outputs. Source [21]. 

The output information is taken from the database working in the background (with 6237 models). 

 

3.2.6 Summary 

Table 4 presents the summary of the labelling methodologies for installed appliances presented in this 

chapter.  

The German and the Italian labels rate the efficiency and the class while the Spanish and French labels 

rate only the class. With the efficiency rate it is possible to perform a simple calculation providing the 

energy and economic benefits of substitution while without this value, an assumption starting from 

the class should be done to perform the same analysis. 

The advantage of the German database is the easy of use while it has a limit that considers only the 

products that are sold in Germany. It can be possible that a product available ƛƴ ŀƴƻǘƘŜǊ ŎƻǳƴǘǊȅΩ 

market cannot be found in the database. 

None of the methods presented in this chapter foresees any field measurement but the calculations 

are performed on the boiler classification or on data present in the data-plate or data-sheet. 
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Table 4 ς Labels for existing appliances ς summary. 

 Portugal Spain France Italy Germany 

Method No Voluntary scheme Voluntary scheme Voluntary scheme 
Mandatory for boilers older than 15 
years 

Appliances N.A. Gas or liquid fuel boilers Gas or liquid fuel boilers Gas or liquid fuel boilers 
Gas or liquid fuel boilers with a 
nominal capacity of up to 400kW 

Method N.A. 
Function of age and 
technology 

From EN 15316-4-1 definition of 
class as a function of  

EN 15316-4-1 with use of aging 
coefficients 

From database of Federal Ministry 
for Economic Affairs and Energy 
(BMWi) 

Measurements 

in field N.A. No No No No 

Inputs N.A. 

Age 
Technology 
(condensing, standard, low 
temperature) 

Construction year 
Fuel 
Condensing or not 
Department 
Building type 
Period of building construction 
Manufacturer 

Construction year 
Fuel 
Boiler type 
Rated power 
Efficiencies (FL ς PL) 
Electrical consumptions (max, min 
and stand by) 
Stand-by losses 
Pilot flam consumption 

Manufacturer 
Model 
Construction year 
Rated power (kW) 
Fuel 
Boilers Group 
Boiler type 

Output N.A. 

Efficiency class Efficiency class Efficiency value 
Efficiency class 

Efficiency value 
Efficiency class 
From when must be labelled 
When must be changed 

Database N.A. No No No Yes  

Reference N.A. [10] [13] [17] [21] 
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4 LABELLING FOR INSTALLED SPACE HEATING APPLIANCES 

This chapter presents the labelling methodologies developed for installed space heating appliances. 

The work started from the comparison of existing labelling methodologies (3.2) and from that input, 

we developed the methodology considering the requirements of European regulations [11,12]. 

4.1 Analysis of German database 

As indicated in the section 3.2.5, the labelling scheme implemented in Germany for space heating 

boilers is based on a database of products [21]. The data available online was downloaded and used 

to elaborate a preliminary analysis of the performance of existing boilers. 

The database presents 6237 models of gas and oil boilers up to 400 kW. The construction year varies 

between 1972 and 2016. Figure 10 and Figure 11 show, respectively, the gas and oil boilers efficiency 

as a function of construction year, size [kW], and boiler group. 

 
Figure 10 ς German database ς gas boilers. Elaboration of source [21]. 

 
Figure 11 ς German database ς oil boilers. Elaboration of source [21]. 

Since the energy labelling is applied up to 70 kW boilers, only the appliances within this limit will be 

considered in the scope of this work. Considering solely the appliances below 70kW the number of 

available models decreases to 4449. Therefore, the data of Figure 10 and Figure 11 is re-plotted into 

Figure 12 and Figure 13. From the figures it is quite clear that the performance improves over the 

years (thanks to the technological evolution) and the size has a good effect on performance (higher 
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size corresponds to better performance). Given their poor performance, the number of standard 

boilers is nowadays less present on the German framework, because of their replacement with low-

temperature boilers in a first moment and later by condensing boilers. 

 
Figure 12 ς German database ς gas boilers up to 70 kW. Elaboration of source [21]. 

 
Figure 13 ς German database ς oil boilers up to 70 kW. Elaboration of source [21]. 

 

Figure 14 presents the share of ŘƛŦŦŜǊŜƴǘ Ǝŀǎ ŀƴŘ ƻƛƭ ōƻƛƭŜǊǎ ŘƛǎǘƛƴƎǳƛǎƘŜŘ ƛƴǘƻ άōƻƛƭŜǊ ƎǊƻǳǇέ ŀƴŘ 

άōƻƛƭŜǊ ǘȅǇŜέΦ Please note that this is the share of models available in the database, with no relation 

with the share of installed appliances. 

The share of άoil boiler typeέ ǇǊŜǎŜƴǘǎ ƻƴƭȅ ǘƘŜ ά/ƻƳōƛƴŜŘέ ŀƴŘ άCƻǊŎŜŘ ǾŜƴǘƛƭŀǘƛƻƴέ for the different 

άƻƛƭ ōƻƛƭŜǊǎ ƎǊƻǳǇǎέΦ ¢ƘŜ άŦƻǊŎŜŘ ǾŜƴǘƛƭŀǘƛƻƴέ ŎƻǾŜǊǎ ŀōƻǳǘ ǘƘŜ ул҈ ƻŦ ǘƘŜ ǘƻǘŀƭ ǎƘŀǊŜΦ LƴǎǘŜŀŘΣ the 

share of άƎŀǎ ōƻƛƭŜǊ ǘȅǇŜέ ǇǊŜǎŜƴǘǎ ŀƭǎƻ άatmosphericέΣ άŎŜƴǘǊŀƭ ƘŜŀǘƛƴƎέ ŀƴŘ άŘƻƳŜǎǘƛŎ Ƙƻǘ ǿŀǘŜǊέ 

types. 
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Figure 14 ς German database ς share of boiler group and type. Elaboration of source [21]. 

In order to understand how this share can affect the labelling methodology, the efficiency of the three 

boilers groups is distinguished between the different boiler types in Figure 15. To simplify the 

visualization of the points in the figure, the efficiency is plotted as the average of all the boiler type 

and group with ǘƘŜ ǎŀƳŜ άȅŜŀǊέΦ 

Considering the same construction year, the difference between the boiler type is included in a 10% 

boundary.  

¢ƘŜ ŘƛǎǘƛƴŎǘƛƻƴ ōŜǘǿŜŜƴ ά!ǘƳƻǎǇƘŜǊƛŎέ ŀƴŘ άCƻǊŎŜŘ ǾŜƴǘƛƭŀǘƛƻƴέ is small while the biggest difference 

is represented by the άDHWέ ǘƘŀǘ ǎƘƻǳƭŘ ōŜ ŎƻƴǎƛŘŜǊŜŘ ŦƻǊ ǘƘŜ ²I ƳŜǘƘƻŘƻƭƻƎȅ ŀƴŘ not in this 

section (the data has been presented as part of this database). 

The outcome is that it is not necessary to distinguish between boiler type but only between boiler 

group. 
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Figure 15 ς German database ς gas boilers up to 70 kW. Elaboration of source [21]. 

Table 5 presents the energy class of boilers divƛŘŜŘ ōȅ ōƻƛƭŜǊ άƎǊƻǳǇέΣ άǘȅǇŜέ ŀƴŘ άŦǳŜƭέΦ ¢ƘŜ Ǝŀǎ 

ǎǘŀƴŘŀǊŘ ōƻƛƭŜǊǎ ǇǊŜǎŜƴǘ ŀƭƭ ǘƘŜ ƳƻŘŜƭ ƛƴ ǘƘŜ ά5έ Ŏƭŀǎǎ, while the oil standard boilers present only the 

м҈ ƛƴ ά/έ Ŏƭŀǎǎ ŀƴŘ ǘƘŜ фф҈ ƛƴ ά5έ ŎƭŀǎǎΦ The biggest share of gas low-temperature boilers ά5έ Ŏƭŀǎǎ 

ǿƛǘƘ лΦо҈ ƛƴ ά.έ Ŏƭŀǎǎ ŀƴŘ нтΦр҈ ƛƴ ά/έ Ŏƭŀǎǎ. Instead the oil boilers present an opposite distribution: 

about 26% of low-ǘŜƳǇŜǊŀǘǳǊŜ ōƻƛƭŜǊ ƛǎ ά5έ Ŏƭŀǎǎ ŀƴŘ 68҈ ƛǎ ά/έ Ŏƭŀǎǎ ŀƴŘ с҈ ƛƴ ά.έ Ŏƭŀǎǎ. 

¢ƘŜ Ǝŀǎ ŎƻƴŘŜƴǎƛƴƎ ōƻƛƭŜǊǎ ǇǊŜǎŜƴǘ ŀ ǿƛŘŜǊ ŘƛǎǘǊƛōǳǘƛƻƴ ƻŦ ŎƭŀǎǎŜǎΥ мн҈ ƛǎ ά!έ class, ру҈ ƛǎ ά.έ class 

нф҈ ƛǎ ά/έ Ŏƭŀǎǎ ŀƴŘ мΦп҈ ƛǎ ά5έ ŎƭŀǎǎΦ ¢ƘŜ ƻƛƭ ŎƻƴŘŜƴǎƛƴƎ ōƻƛƭŜǊǎ ǇǊŜǎŜƴǘ тр ҈ ƻŦ ά!έ Ŏƭŀǎǎ ŀƴŘ нр҈ ƻŦ 

ά.έ ŎƭŀǎǎΦ 






























































































