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HISTORY OF CHANGES

VERSION

DATE CHANGE

1.0
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ABBREVIATIONS AND DEFINITIONS

ABBREVIATION DESCRIPTION

SH Space heating

GB Gas Boiler

WH Water Heater

GIWH Gas instantaneous water heater
GSWH Gasstorage water heater

EIWH Electric instantaneous water heater
ESWH Electric storage water heater

O ¢10 O@ib 6 b

Lower heat valuéor net calorific value)

'O ¢ 00k 1'00 w

Upper heat valuéor Higher Heahg value, or gross calorific value)

{Srazyltf G2yé¢ STFAOASYOe 27 {|

Seasonal efficiency of SH appliance

Water heater efficiency

Efficiency at 30% paftbad, defined at lower heat value

Efficiency at 30%art-load, defined at upper heat value

0 30% partload thermal capacity
Qa Electrical consumption at palvad
— Efficiency at full load, defined at lower heat value
— Efficiency at full load, defined at upper heat value
0 0 FulHoad thermal capacity
Qa Electrical consumption at fdlbad
0 Electrical consumption at staday
0 Standby heat losses

| ' | ' . Deliverable 3.1: Labelling methodologies and validation report




JIVIFHARP

0 DHW drawoff energy
0 Fuel consumption of water heater
0 Electrical consumptionf water heater
00 Conversion coefficient to primary energy
Y6 'O Smart control factor
fo] k-values for thewater heater correction factor
0 Thermal losses of water heater
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The HARP project, Heating Appliances Retrofit Planning, aims at raising consumers awareness to the
opportunitiesunderlyingthe planned replacement of their old and inefficient heating appliance. This

will be done by supporting the consumer in the identfion of the energy (in)efficiency of their
current heating equipment and the saving opportunit@erivingfrom its replacement with a more
energy efficient solution. The mission is to accelerate the European replacement rate for heating
systems, activglcontributing to the reduction of energy demand in buildings, in line with the energy
efficiency targets set by the EU.

b2¢g Aa (GKS GAYS G2 FOG IFyR NIrAaS O2yadzySNEQ | ¢
replacement. Taking advantage of the enelalyel for space and water heating, we can mainstream

the labelling concept to the installed heating stock, allowing to use akmelivn support decision tool

to communicate and motivate the consumer to replace its heating system with moderefiigiency

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
O2yadzySNRa KSIFGAy3 ySSRasz LINEnGAnE hoyegondmic hedmfitg G A F A SF
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, skking 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 madgtoging

the consumer to make smarter choices.

This document describabe energylabelling methodologies for existing space amdter heating
appliances.

In order to understand if it is possible to apply the same methodology ifitkélARRountries the
work staried with the staie of the artregarding mandatory maintenance and inspection of heating
appliances Thishelped understandingwhich data and irdrmation is available for a common and a
professional usethat can beutilized as an inputin the labelling methodologyThen, we analysed
labelling schemes for existing appliancaiseady in placein order to look at what has been
implemented indifferent countries.

From this preliminary activitywe developed a labelling schemes for SH and WH appliances. The
description and the validatioof SH appliances labelling methodology is presented in chdptehile
the description and validation of WH is presented in chapter

Theguidelinefor the application of the labellppmethodologies is presented in deliverable D3.2.
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The state of the art has beedevelopedas a prerequisite for the development of the labelling
methodology in order to address the possibilities and constraints in each of the tbARffies The
aim is to reach a common approach for every country.

For each countrythe state of the araddressedwo levels:

1) Rules for mandatory inspection of heating appliances
2) Availability of labelling methodologies of installed appliances.

The first pointaims at avoidinghat the proposedlabelling methodology overlap with national
regulation and is used to understand if there is a common base for the defimitittve calculation
methodology. In other terms, the idea is to understatite barriers for the applicatiorof the
methodologyand the possibilities to reach ¢hconsumers.

With the second point, we investigatdhe applicability of methodén each country and evaluate
the definition of a common methodologin this way, we understood the advantages, the limits and
the constrains of each methad order to defire the most appropriat®ne.

The analysis of the rules foeating appliancemaintenance and/or inspections hawestigated the
following aspects

If there are mandatory rulesr not.
Which are the appliancdsacluded.
Which are the measures that are taken during the maintenaimsplections.

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

3.1.1Portugal

At the moment there are nomandatoryinspections tcheatingappliances. Mandatorgequirements

will exist for heating appliancesbove 70kWThe parameters to access and actions to deploy during
the inspection activitieare still under definition within the EPBD transposition proc€ks.regulation
will be compliant with the requirements included in tammended EPBD (directive 844/2018

3.1.2Spain
In Spain, the mndatory inspectioaare defined for
Gas Boilergabove 5 kW)
Oil / solid fuel boilergabove 5 kW)
Air conditionergabove 5 kW)
Water heater(below 24.5 kW

10




JIITIFHARP
The frequency dependsn the typology of appliance:

Everyyearc oil boiler
Every2 years; gas boiler
Everyd yearsg air conditioning

Every5 yearsq complete inspectiorof the whichever kind of boiler (including metgiping,and
keys)

Every 5 yeag water heaterbelow 24.5 kW

For theboilerinspection it is required to check the correct operation of the appliances, the pipes, the
sealsand the state of conservatigro ensure its durability and securitin the periodic inspection of
efficiency, the mminal useful power performanaaustbe at leas80%of nominal power.

The mandatory inspections are defined ihetRoyal Decreel027/2007 [1], which approves the
Regulation of Thermal Installations in Buildiagdit is based on th&/NEEN 15378the actual version
in force of this European standard is the B38781:2017[2])

3.1.3France

In France, anual maintenance and regular inspections are mandatory for the endngctive
performance transposition in the buildings since 2009.

The appliances includeate:

Solid fuel, liguidfuel, and gashoilersfor maintenance

Liquid fuel and gadoilers for inspectionwhile the ®lid fuel appliances are natovered by
inspection yet.

Different measures should be considered for maintenance or inspection.

Maintenance

Verification of the boilel(complete appliancegregulation, chimney, safgt seal)
Jeaning(heat exchange surface, farif present, ash

Measurement of CO in the indoor environment, measurement of exhaust smoke temperature and
O,/CO; (for automatic boilers)

Sharing of necessary advices for theod 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 thimstallations

The inspections are made by third part bodies.

11
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The current regulatiogfor heating applianceare:

Decree N° 200849 of the & of June2009][3] relative to the annual maintenance of the boilers
that have nominal heating outpubetween4 and400 kW.

Order of the 1% of September 20094] relative to the annual maintenance of the boilers that
have nominal heating outpubetween4 and 400 kW.

Decree n° 200848 of the 9' of June2009][5] relative to the boilers controls that & a nominal
heating output higher than 400W and lower than 20MW.

Order from the October™® of October2009 [6] relative to the boilers controls that kaa nominal
heating output higher than 400W and lower than 20MW

This regulation is under review.

3.1.4ltaly

In ltaly, he D.Ilgs 192/057]RSFTA Yy Sa (G(KS GGKSNX¥YIFt LXFydaé a | 0
or space cooling with or without domestic hot watardependently from the energy vector (e.qg.
wood, biomass, natural gas, solar, wind).

w»
(@]

The DPR 74/201[B] prescribes the periodical maintenance and inspections. The revisioust be
recorded in the heating system bookldihe appliances are:

Gas Boilers (above 10 kW)
Oil / solid fuel boilers (above 10 kW)
Air conditioners (above 12 kW)

The law defines raintenance efficiency check and inspection

1. The maintenance is mandatory, but the periodicity is defined by the manufacturer (and it
should bewritten in the appliance booklet). The maintenance should include albtti®ns
needed to preserve the normal operation (ckebhe complete appliance, safety, cleaning of
surfaces)Theseactionsshould be recorded in the appliance bookbketigether withthe safety
usagesuggestions for the usemnd thedeadline for the following maintenance.

2. Efficiency checKalso referred ax2 Yo dza A2y aY21S OKSO]l 2NJ &3aNE
measurement of efficiency from the smoke is mandatory with a periodicity that depemds
the appliance (sedablel). 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 bofdy:

Heating systems didot submit the report m efficiency check
Heating systenis older thanl5 years
Heating systembave acapacity higher than 100 kW.

Heating systems presenh efficiencylevel belowthe limit (defined in annex B)

12
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Size Frequency
Typology
[kw] [years]
10<P <100 | 2
Liquid or solid Type 1
System with heat P >100 1
generator and flame 10 <P < 100 4
Gas Type 1
P > 100 2
Electrical driven 12 <P <100 4
(compressor) or Type 2
gas fired P> 100 2
Chiller oHeat
UMDS Compressor with Type 2
pump endothermical P>12 4
engine
Thermal energy P>12 2 Type 2
Distri¢ heating P>10 4 Type 3
W <50 4 Type 4
Combined heat and power
W > 50 2 Type 4

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

Note2: The efficiency check should aksoperformed when there is a modification tifie heating
appliance or the installation of a new one.

The Regions (cautonomous 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:]1%he smoke analysis is performed at full
load measuring: CO, smoke index (correlated to PM)OIOCQ, Tsmoke Tain Twater delivered, tiel
consumption

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

3.1.5Germany

In Germany, the maintenance is mandatory andst be carried out twice during theyear period
during the appointment of t competent district chimney sweeper and a fireside notice must be
submitted (regarding Chimney Sweeper Craft Law)

The appliances included ahearth, gas and oil fireplaces, solid fuel combustion plamsiring the
inspectionghe following activities should be carried out:

f(\? a
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Exhaust systems = chimneys / flue pip& chimneys and flues in the house are inspected from
outside and inside the buildin@his means that from the top floor or storage in all floors to the
basement tkese are to be checked.

Connecting pieces = exhaust pipes / flue pipdsinhouse connectors are inspected from the
outside and from the insidée.g. flue pipes of stoves, open fires, oil or gas firing systems)

Freplaces:All inrhouse fireplaces are to be visually inspected. The distances to combustible
components and the proper condition of the fireplaces are checked.

Combustion systemThe combustion air facilities for fireplaces are being testgaings, supply
lines, room volume fothe installation rooms, air exhausting devices such as extractor hoods)

Fuel StorageMoisture MeasurementProper storage of solid fuels.¢elogs, pellets, wood chips)
should be considered. A moisture measurement of the fuels used must also bedcamti and
documented in accordance with the 1st FeddmalissionControl Ordinance.

The nationaimplementation ofEN 15378DIN EN 153783 wsed asa base for the regulationsThe
national bodies that defines the regulations are:

Chimney Sweeper Crafal (SchfHWG)
Federal Sweeping and Checking Order (Buidg®)
FederalEmissionControl Act (BImSchG)

Regulation on small and mediusized combustion plants (BimSchV)
3.1.6Summary

Table2 presents the summary about the mandatory maintenance/inspections of heating appliances.

Portugal is defining the rules for mandatory maintenance and inspessiod cannot be compared to
the other countries.

TheHARRountries present differences on the threshaltithe thermal capacity and the periodicity.

The standard used to perform the emission test is the same in $padim Germany therefore itis
the national implementation of EN 153 A&hileit is different in Italya UNI standardgven if allcases
the combustion efficiencis calculated

14
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Heating systen/Gas Boilers (above 5 kW) Gas Boilers (aboveGas Boilers (above 10 kW) Hearth
Appliances (above 70 kw) Water heaters (5 kW) kW) Qil / solid fuel boilers (above 10 kvGas and oil fireplaces
Oil / solid fuel boilers (above 5 k‘l‘IqUId fuel bc"IerAir conditioners (above 12 kW)  Solid fuel combustion plants
(above 4 kW)
Air conditioners (above 5 kW)
1 yearg oil boiler 1 year 1 yearg solid/liquid fuel boilers wittwice during the #year period
2 years; gas boiler B =00 KW
. L 2 yeas¢ solid/liquid fuel boilers wit
Periodicity 4 years air conditioning 10 kW< P < 100 kW
5 years¢ complete inspectiorfor : .
boilers and water heater (belo 2 yeas gas boilers with P> 100 k
24.5 kW) 4 yeas ¢ gas boilers with 10 kW< |
100 kw
Energy efficiency according |[Emission test Energy efficiency according to UEnergy efficiency according IN
MeasurementsTo pe defined |UNE EN 15378 (from emissi 10389(from emission test) EN 15378 (from emission test)
test)
References  No reference  [1][2] [3] [4] 5]

' Deliverable 3.1: Labelling methodologies and validation report 15
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3.2 Labelling methodologies

For each country,hte analysis of existingbellingschemedor installed appliancebhas investigated
the following aspects

Existence o& labelling scheme for old appliances atakificationif it ismandatoryor voluntary
Included appliances

Calculation methodconsideringhe simplification and the assumptions

Inputs required

Outputs given

Databaseavaildility.

3.2.1Portugal

In Portugal theras not any labelling scheme for installed appliange$orce

3.2.2Spain

The Spanish industry association FEGECA introduced a voluntary scheme for installed afjipnces
The aim is taeplace the old and negfficient appliancesn order toreduce thegreenhousegasses
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 alteriae technologies.

Figurel shows the indication of energy label proposed by FEGECA. The llegallsthe European
label of heating appliancg&1]. The class is defined as a function of:

Boiler Age
Technology
The combination ofhese two parametersiefines the label:
A+- condensing boiler with a control
A ¢ condensing boilex from 2015
B ¢ condensing boilers before 2015
Cc air-tight boilers withage lowerthan 15 years
D ¢ atmospheridooilers withagelowerthan 15 years
E¢ boilers with ageébetween 15 and 20 years
F¢ boilers with age between 20 and 25 years

G¢ boilers with age higher than 25 years

16
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: e
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indicada es orenta
La clasificacién energatica il tecnologia de la caldera instalada

tensendo en cuenta @ antighedad y
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"www.fegeca.com

FEGECdgives the indication aiemperaturecontrol class dependingn the type of control as
indicatedin the CommissionCommunication2014/C 207/0312].

Eficiencia segin control de temperatura.
Clase | 1% Encendido/apagado

Clase II_' 2% Con sonda exterior modulante

Clase I 1,5% Con sonda exterior apagado/encendido

Clase IV 2% Encendido/apagado con control TPI
- (ciclos de encendido y apagado de
quemador)
Clase V. 3% Modulante
Clase VI 4% Modulante con sonda exterior y curva

de compensaciéon

Clase VIl | 3,5% Encendido/apagado con sonda
exterior y curva de compensacion

-Cilthlil 5% Modulante multisensor temperatura
interior

. Deliverable 3.1: Labelling methodologies and validation report
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3.2.3France

Asin Spain, theFrenchnational heating associatioWNICLIMA proposed a voluntary scheme for
installed appliancefL3]. The labelling scheme is applied to liquid fuel gag boilers.

The method iglefined establishing the seasonal efficiermmecording to Commission Regulation (EU)
No 813/2013[14], Commission Regulation (EU) Ndl&D13 [11] and Commission Communication
2014/C 207/0312].

The calculation is based on default valuesearched in theegulations and norms appliable to gas
boilers and fuel boilers

9 The nomimal power,the part load powerthe ignition powerand the standby losses are taken
from the lesof the calculation methodThC_Ek(Table 73 for the gas boilers and 74 for thie
boilers [15]. These values have beenpiemented inthey’ I G A 2 WNE G 8 Rdz mt 20020
[16].

1 Theauxiliary electrical consumption &k Hmin €t Psb)has been taken from theable B6of EN
153164-1 (2017)

The default valueshave been compared tesome valuesneasuredby the Frenchtechnicalcentre
a/ 9¢L!' ¢ce D

N

c

From the calculationUNICLIMAdecided to proposethe simplification ofTable3. Theboilers are
distinguished according to

i Fuel: Gas / oll
1 Type: standard / low temperature / condensing

9 Construction period

oIL |

Construction year Construction year  Class

< 2005 D < 2000 D
> 2005 C > 2000 C
All C All C
< 2005 B

Il B
> 2005 A

The input required are:

i Construction year

9 Fuel

. Deliverable 3.1: Labelling methodologies and validation report 18
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 Condensing or not

1 Department

9 Building type

i Period of building construction

9 Manufacturer

Figure3 shows the input windovef the Uniclima tool.

Un client Calculer votre étiquette

Nom’ Client Veuillez séléctionner le client j

Prénom Année de construction de Séléctionner j
la chaudiere

cp Type d'énergie Gaz naturel " GPL " Fioul

ville® Chaudiére a condensation Oui’ 'Non
Département

Adresse d'implantation

Tel Type de logement Maison individuelle  Appartement

Emall Période de construction du Séléctionner j
logement

Enregistrer le client Marque de la chaudiére

Référence étiquette

Asan output it providesthe Energy class of thexistingboiler (Figure4) anda comparison with the
energy class of a new boil@figure5).

Votre client Votre étiquette

MNom :
Prénom :
Adresse :
Code Postal :
Ville :

Tél :

Email .

o o0 m >
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MON ETIQUETTE®,
CHAUDIERE ==

Date (10/19)
Référence : 0062JM-2004-037

Suite au passage de notre entreprise dans votre logement nous avons établi l'étiquette énergétique de votre
aguipement :

Standard* du marché

A A
B B
B B
S I

Vous disposez d'une chaudiére & condensation fioul qui date d'avant 2015 ou d'une chaudiére au gaz & condensation
de premiére génération, Ces technologies sont apparues dans les années 2000, elles ne disposent pas des
technologies actuelles qui permettent le meilleur niveau de perlormance. Leur efficacité saisonniére (moyenne
annuelle) se situe entre 82 et 80 %, Votre chaudiére consomme environ 10 % de plus que si elle éait en classe A
Pour aller plus loin : Vous pouvez associer votre chaudiére gaz ou fioul & une installation utilisant une énergie
renouvelable, par exemple pour produire votre eau chaude grace & des capteurs solaires thermigues et ainsi optimiser
votre consommation énergétique. Vous pouvez améliorer le pilotage de votre installation (régler une température
optimale, gérer vos déplacements) avec plus de précisions grace a une régulation conneclée.

Le chang de votre équip t par une chaudiére a haute ou trés haute performance énergétique
répondant aux standards du marché peut vous apporter des gains importants en terme d'économie
d'énergie.

N'hésitez pas a d o il & votre professi L. waww { haudiere.fr

Vous étes peut-atre éligible aux différents soutiens financiers pour le renouvellement de votre équipement. N'hésilez
pas & demander conseil & votre professionnel.

"Mon étiquette chaudiére" st une opéralion graluile etinformative & l'initiative des acteurs membres des associalions
Energies el Avenir el Coénove. Aucune information personnelle ayant contribué a fa généralion de celle éliquelle ne
sera conservée

3.2.4ltaly

The Italian manufacturer association, ASSOTERMICA has develepashimry scheme to label
existing gas boiler appliancgs7]. The motivation tofocus solely orgas appliances is due to the
appliances stock where the biggestareare gas boilerg74%)18].

The calculation methods compliantwith the Commission Regulation (EU) No 811/2(13] and
Commission Communicati2014/C 207/0212] since is done according EN 155021:2012+A1:2015
[19].

ASSOTERMICA has implemented the calculation in aapgehvhere it is possible to perform a
simplified catulation or a detailed calculation:

9 The simplified calculation is done accordioghe default values present in the EN 1534-8 [20]

1 The detailed calculation is done accordioghe informationpresent in the maintenance book of
the appliance (or in the datasheet).

|' :




JIIIFHARP

The seasonal efficiency isrcectedr RRA Y 3 'y alF.3Ay3d O2STFFAOASYy (¢
The inputs are:

 Manufacturer

1 Model

i Construction year

i Boiler type

i Rated power

9 Full loadand part loadefficiendes

i Electricconsumptions

i Standby losses.

For the parameters not known, the user canselectdhdzy { y2 6y ¢ Tt 3 | yR GKS
values.

Figure6 shows the input window of the AssotermiRéol.

\!\l’ / y | ]’»‘ \“u'isci Ia\&a etgfbetta\:sr%ergetica l/' \\\ | \\ \ ‘

P, [W] {Dispersione stand-by)

Pg [W] {Consumo elettrico in stand-by)

Marca Modello Nr. Registro (Opzionale)
Atag Q
Anno fabbricazione Tipo caldaia Fiamma pilota
2009 E{ Condensazione E\' Si !:|
[[] Seonosciuto
P: [kW] (Potenza nominale) N1 [%5] (Rend. 2 carico parziale su PCI) N4 [%5] (Rend. 2 pieno carico su PCI) !
342 109.1 97.4 L
[] Sconesciuto [ Sconesciuto E:
&
¢

10

[] Sconesciuto Sconosciuto

P, [kW] {Consumo fiamma pilota) €l....[W] (Consumo = pieno carico) el....[W] (Consumo = carico parziale)

165

[] sconcsciuto

[ Sconesciuto Sconesciuto

Crea Etichetta

As outputthe tool givesbackthe inputs used in the calculation (the ones introduced by the user or
the default values)and presentghe seasonal efficien@nd the energyclass(Figure?).
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| Eichetta energetica | g o —
( o1 \
- SHEEPAR L VDY °° | Inserisci I'indirizzo mail per inviare I'etichetta:
Atag Q
mm Dati Caldaia
RENDIMENTO STAGIONALE CLASSE ENERGETICA
E—% o o LB |
I potenzs 242008
Rendimento z carico parzizle 9830%
p si riferisce all'app ’ 3
installato Rendimento 2 pieno carico 87.76%
Consumo in stand-by 10.00W
Dispersioni in stand-by 974W
Consumo del bruciatore di accensione 150.00W
Etichetta/impianto nr
Assorbimento elettrico 2 carico parziale 165.00W
2020
\
Assorbimento elettrico 2 pieno canico 165.00W

3.2.5Germany

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

9 Boilers older than 15 years

9 Boilers for gaseous and liquid fuels with a nominal capacity of up to400k

To determine the energy efficiency class of the boile application provided for this purposis
connected tothe website of the Federal Ministry for Economic Affairs and Energy (B[WiAfter
entering the required data of the dlboiler, the efficiency class displayed,and the corresponding
label can be attached to the heater.

The inpus are:
 Manufacturer
1 Model
i Construction year
1 Rated power (kW)
1 Fuel(gas, oil)
9 Boilers Grougstandard, bw-temperature, condensing

9 Boilertype (atmospheric, forced ventilation, combine@HWonly)
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Figure8 shows the input window of the BMWi database. The userdigettly writethe model orcan
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.

Effizienzklassen-Rechner

Mit dem Online-Rechner kénnen Sie die Energieeffizienz von Heizkesseln fiir das Nationale Effizienzlabel fiir Heizungsaltanlagen
bestimmen.

Derzeit sind vor allem Ol- und Gaskessel mit Baujahr vor 1995 von den meisten Herstellern in der Datenbank enthalten. Weitere
Kessel bis Baujahr 2008 werden im Laufe der Zeit hinzugefiigt. Beginnen Sie die Suche nach Ihrem Heizkessel mit der Eingabe von
Hersteller und Modellbezeichnung. Weitere Angaben schrinken die Suchergebnisse ein. Die Energiesffizienzklasse erhalten Sie,
wenn Sie auf einen Heizkessel in den Suchergebnissen klicken. Ist das Modell nicht enthalten, wéhlen Sie bitte "Zur manuellen
Eingabe', um die Effizienzklasse anhand von technischen Parametern zu berechnen.

Hersteller: Alle Hersteller 4
Modell: Modellbezeichnung
Baujahr: Baujahr soweit bekannt

Nennleistung 0 I a

(kW):
Brennstoff: Alle Brennstoffe w
Kesselgruppe: Alle Kesselgruppen w
Kesseltyp: Alle Kesseltypen w
Suchen
Zuriicksetzen

Zur manuellen Eingabe

The outputs areshown inFigure9 and are the following ones
/ Manufacturer
1 Model
i Construction year
{ Rated power (kW)
9 Fuel
9 Boilers Group
i Boiler type
9 Efficiency value
i Efficiency class
 From when to labke

1 Exchange uniti
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Effizienzklassen-Rechner

451D

Hersteller: Buderus
Baujahr: 1083
Nennleistung: 70 kW

Brennstoff: o]l

Kesseltyp: Kessel mit Geblisebrenner Diese Darstellung dient lediglich der

Visualisierung der Effizienzklassen und ersetzt
nicht das Heizungsetikett. Die Verwendung eines

Effizienzwert: 73 %

Ausdrucks ist im Rahmen des Nationalen
Effizienzlabels fiir Heizungsaltanlagen niche

Effizienzklasse: D

zuwlissig. Dia notwendigen selbstklebenden Label
erhalten Berechtigte beim ZVSHK, Verpflichtete
Kennzeichnung ab durch Berechtigte (z.B. Heizungsinstallateure, bei ihren Innungen.

(genaue Regelung siehe Schornsteinfeger, Gebdudeenergieberater): 2016
§16 und §17 EnVKG): durch Verpflichtete (Bezirksschornsteinfeger): 2017

Auszutauschen bis 2013
(genaue Regelung siehe
§10 EnEV):

Theoutput information is taken fronthe databaseworkingin the backgroundwith 6237models)

3.2.6Summary

Tabled presensthe summary of the labelling methodologies for installed appliances presented in this
chapter.

The German and the Italian labelsedheefficiency and the class while the Spanish and French labels
rate only the class. With the efficiencgte it is possible to perforna simplecalculationprovidingthe
energy and economidenefits of substitution whilewithout this value, an assumgtin starting from

the class should be done to perform the same analysis.

Theadvantage othe German databases the eag of use while it has a lilnthat considersonly the
products that are sold in Germany. It can be possible that a proaaitableA y I y 2 G KSNJ 02 dz
market cannot be found in the database.

Noneof the methods presented in this chaptdoresees anyfield measurement but the calculations
are performed on théoiler classification obn data present in the datplate or datasheet.
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France

|Mandatory forboilers older than 15

Method No Voluntary scheme Voluntary scheme Voluntary scheme years
Appliances - . - . - . Gas or liquid fuel dilers with a
N.A. |Gas or liquid fuel boilers Gas or liquid fuel boilers Gas or liquid fuel boilers nominalcapacity of up to 400kW
Method Function of age and From EN 15318-1 definition of |[EN 153164-1 with use of aging From datab_ase of_FederaI Ministry
N.A. . o for Economic Affairs and Energy
technology class as a function of coefficients )
(BMWi)

Measurements
in field N.A. No No No No

Age Construction year Construction year Manufacturer

Technology Fuel Fuel Model

(condensing, standard lowCondensing or not Boiler type Construction year

temperature Department Rated power Rated power (kW)
Inputs N.A. Building type EfficiencieFLc PL) Fuel

Period of building construction |Electrical consumption@nax, mirBoilers Group
Manufacturer and stand by) Boiler type
Standby losses
Pilot flam consumption

Efficiency class Efficiency class Efficiency value Efficiency value

Output NA Efficiency class Efficiency class
o From whemmustbe labelled
Whenmustbe changed

Database N A No No No Yes
Reference N A [10] [13] [17] [21]
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4 LABELLING FOR INSTALSEACE HEATIMEBPLIANCES

This chapter presents the labelling methodologies developed for installed space heating appliances.
The work started from the comparison of existiagellingmethodologieq3.2) and from thatinput,
we developed the methodology considering tlegjuirements of European regulatiofsl,12]

4.1 Analysis of German database

As indicated in the sectioB.2.5 the labelling scheménplemented in Germanjor space heating
boilers is based on a database of prody&s]. The data available online was downloaded and used
to elaborate goreliminary analysis of the performance of existing boilers.

The datdase presents 6237 models gdis and oiboilers up to 400 KWThe construction yeararies
between1972and 2016 Figurel0andFigurell show, respectivelythe gasandoil boilers efficiency
as a functiorof construction yearsize[kW], and boilergroup.

Gas Boilers Gas Boilers
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Since theenergy labelling iapplied up to 70 kWoilers only the appliances within this limit will be
consideral in the scope of this workConsidering solelthe appliancesbelow 70kWthe number of
availablemodels decreases 449 Therefore, the data ofFigurel0and Figurellisre-plotted into
Figure12 and Figure13. From the figures it is quite clear that the performance improves over the
years (thanks to th technological evolution) and the size has a good effect on performance (higher
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size correspondso better performance).Given their poor performance, the number sfandard
boilersis nowadays less present on the German framework, because of their replacemeriowith
temperature boilergn a first momentand later by condensing boilers.

Gas Boilers Gas Boilers
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Figure14 presents the share oRA FFSNByYy G 3L a FyR 2Af 02Af SNE RAAI
4 0 2 At SMNdade adidShathis is the share of modebsvailablein the databasewith no relation
with the share of installed appliances

Theshare oftoil boilertypeé LINS A Sy Ga 2yf e (GKS &/ 2Yofarh&Sdifferent y R & C2

G2Af O02AOSHNESIWFANBDSER OSYliAfldAz2yé O20SNE | 62 dzi
shareofd A & 02 Af SNI (i athispherigINS & OB RAY Miet A Rk @ R2YSad A O

types
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Gas Boilers

430, 10/0 254 6%
18;0%

. m Condensing Boiler
191 4% Low-temperature Boiler
103 2% Standard Boiler

. m Atmospheric
235, 5% Combined
Forced ventilation

Central heating
® Domestic hot water

472 11%,
969, 22%

3237

250698 e 884; 20%

888, 20% 208 5%

0: 0%.. 0: 0% Oil Boilers
; 0% O
0; 0%
58 3%134. 7% = Condensing Boiler
428 24% PN Low-temperature Boilel
0: 0% Standard Boiler

’ m Atmospheric
250 14% = Combined
21; 1% 449 Forced ventilation
, 170 _

Central heating

0; 0% ® Domestic hot water
0; 0%

0; 0%

1189

939 51%

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

boilers groups is distinguishedbetween the different boiler types ifrigure 15. To simplify the

visualization of the points in the figure, the efficiencylistted asthe average of all théoiler type

and groupwithi KS &l YS &a&SI NE D

Considering the same constructionayethe difference between the boiler type iiscluded in a 10%

boundary.

¢CKS RAAUAYOGAZ2Y 0SGo6SSy a! liskthal isStngiggestdiflergnge & C2 NI €
is represented by théDHWe G KI 0 aK2dzZ R 0S O2yaAaARSMERthE2NI KS
section (the data has been presented as part of this database).

The outcome is that iis not necessaryo distinguish between boiler type but only between boiler
group.
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Table5 presents the energy class of boileivA RSR 08 02Af SINY R ANPAHABEESD AEIR!
alryRFENR 02Af SNBE LINE a S ymiile théd dil staindardl bovezsRrBdent dnly thél K S & 5
M2 AY a/ § KOt thga A HhKRMigHest siarke bf iEsvtemperature boilerst 5 ¢ Of | a &
GAGK nooz Ayom: £A\fldskead the ollBddispresean opposite distribution:

about26% of lowll S Y LIS NI (0 dzZNBE 0 2 A68:S NUaA &/ R ¢t @ faraf 2 a | § ROf | 4 a
¢KS 3AFLa O2yRSyaAiAy3a o02Af SNB LINBaSeaSsply:: o MdaSsNd. RA & G
as

Hdrs A& G/ & Of I &% KISy 2 AM ¢ 2 yARS y@sigy/ 30 fol2ad & NA  LINDS
G. ¢ Otlaao
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