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Introduction

Definition of an energy label for space heating and water heaters
old appliances. For the appliances that were in the market before
the introduction of energy label directive (regulations 811/2013 and

812/2013).

Give the possibility to final user and to professionals to compare the
old appliance label with the one of a new product.

 Simplified version for a common user

* Detailed version for a professional user
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Introduction

The methodology has been implemented as first step of the HARPa tool.

The labelling proposed in HARP is voluntary and its aim is to inform the
final user about the (in)efficiency of old appliances. Therefore the
graphics recalls the official label.

Your existing boiler has an estimated efficiency has an estimated efficiency of 83%, reaching

of 70%, reaching an energylabel class of D. an energylabel class of A,
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Workflow of the developing of labelling methodologies

1) Analysis of the existing compulsory and voluntary heating labelling
schemes in EU countries

2) Development of harmonized methodologies with the EU energy labelling
regulations Reg. 811/2013 (space heating) and Reg. 812/2013 (water
heating)

3) Introduction of a degradation factor according to the appliance’s age
defined in cooperation with the heating industry and considering the
existence of regular maintenance procedures

4) Validation of the methodologies considering the technical data of more
than 5.000 appliances and laboratory testing of 5 appliances (space heating

and water heaters)
eurac
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Labelling methodologies for existing heating appliances

EXISTING SPACE HEATERS

Ns = Nson * Cage — Z F(i)
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Labelling methodologies for existing heating appliances

e The final user is not aware of the meaning of the calculation inputs

* For old appliances some values cannot be retrieved from datasheets
or appliances books.

The validation of the methodologies considered those limits:
1. For the final user, the inputs are needed to define default values.
2. The selection of default values has been simplified.

3. The default values were selected from EN 15316 and from a
market analysis.
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Labelling methodologies for existing heating appliances

SPACE HEATING - data input

Simplified Detailed

Fuel

Boiler Group

Boiler Age

Nominal Power

| FLand PL efficiency
Electrical consumption
Stand by consumption
Stand by heat losses

- Pilot light consumption

Fuel
Boiler Group
Boiler Age
Nominal Power

Calculation

Seasonal Efficiency
Energy Class
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Labelling methodologies for existing heating appliances

SPACE HEATING — data input WATER HEATING data input

Simplified Detailed

Simplified Detailed

Fuel [
Boiler Group WH Type
Boiler Age WH age

Storage volume
Nominal Power
| Thermal losses
FL Efficiency
Consumption
Tap profile: XS, S, M, L, XL

Nominal Power

| FLand PL efficiency
Electrical consumption
Stand by consumption
Stand by heat losses

- Pilot light consumption

WH Type
WH age
N. of inhabitants

{Fuel

Boiler Group
Boiler Age
Nominal Power

Calculation

Calculation

GIWH GSWH EIWH ESWH
Seasonal Efficiency k )

Energy Class

WH Efficiency
Energy Class
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Labelling methodologies for existing heating appliances
SPACE HEATING

The representation is done according to the boilers groups:
* Standard
* Low temperature
* Condensing
The validation regarded:
e about 4600 models
* with construction year from 1972 to 2019

* gas and oil boilers
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Labelling methodologies for existing heating appliances

SPACE HEATING WATER HEATING

The representation is done according to the boilers groups: The appliances considered were:

e Standard * @as storage

¢ Gas instantaneous
* Low temperature

e Condensing * Electric storage

The validation regarded: * Electric instantaneous

e« about 4600 models The validation regarded:

 with construction year from 1972 to 2019 * 400 appliances models

« gas and oil boilers * Appliances older than 10 years old

* Electric and gas heaters

Average deviation of 3% between the simplified and the detailed calculations
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Conclusion

Labelling methodologies for existing space heating appliances and
water heaters has been developed.

The methodologies are compliant to EU regulations 811/2013 and
812/2013.

The methodologies considered two versions: a simplified for the final
user and a detailed for the professional user.

The validation considered about 5000 appliances and the average
deviation between the simplified and the detailed versions is about 3%.
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Energy Labelling for SH appliances

NEW Calculation of seasonal
efficiency (that defines
Ns = Nson — Z Fiy the energy class)
according to regulation
Nson = 0.85 - 11 +0.15-1m, EU 811/2013.
OLD
Ns = Nson - Cage - Z F(i)
Neon = 0.85 - 11y +0.15 -1,
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Energy Labelling for new SH appliances

where:

H;

Ny = e

1 30 H,

H;

114271100'?

S

P, = P3
Py =Py =P,

30 represents the 30% of nominal power
100 represents the full load
H;, Hg lower and upper heat values

Source: Regulation EU 811/2013 — Annex VIII. Communication 2014/C 207/02
EN 15502-1 c.9.5
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Energy Labelling for old SH appliances

Detailed version (inputs

Simplified version (default
from professional)

values)

N30 = €3 + ¢4 - log(Py) N30
N100 = €1 + ¢z - log(Fy) N100
Pgpy = c5 - (By)Cs Pstpy
elnin = ¢7p1 + Cgp1 - (B)"P1 elmin
elmax = C7,pn + Cgpn * (B)"P" elmax
Psp = c7,5p + cgsp * (B)"SE Psp
Pign

Pign - 150 w

\
|

calculation of My, N4, Nson, F (i) and 1,
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Energy Labelling for old SH appliances
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Energy Labelling for water heaters

NEW Calculation of water
Qref heater efficiency (that

(Qfuer + CC - Qey) - (1 — SCF - smart) + Q.. |  defines the energy
class) according to
regulation EU

Nwa =

812/2013.
OLD
Qref c smart=0
Nwha = *Cage Qref from tapping profile
(quel +CC- Qel) + Qcor Qfuel / Qel calculated

Aging Effect
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Energy Labelling for old WH appliances

Simplified version —the number of inhabitants defines the
tapping profile

Energy N° inhabitant
S 2.1 kWh/day 0
M 5.85 kWh/day 1-2
L 11.7 kWh/day 3-5
XL 19.1 kWh/day 6—-38
XXL | 24.5 kWh/day 9+
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Energy Labelling for old WH appliances

Energy losses - values from EN 15316-5:

1000
H = (¢ + ¢, - VE3)
C4 ‘ C5

H
QL — fsto,bac,acc ’ fsto,dis,ls ’ m ’ (ﬁset - ﬁamb) A

Where:

V is the volume

H [W/K] is the heat losses coefficient

Yamp, User are the ambient and storage temperatures -

C1, Co, C3, C4, Cs defined in the standard as a function of WH type

[.. follows ..]
eurac
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Energy Labelling for old WH appliances

[.. continues ..]

fsto bac,acc represents a factor for the adaption for the
calculation time step

fsto.ais,is represent a factor that considers thermal bridge

Default, monthly or annual calculation fg¢s pacacc = 1
fsto.disis = 1 nothermal bridge
fsto,disis = 3 with thermal bridge

eurac h Source: EN 15315-5
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Energy Labelling for old WH appliances

Energy losses - values from Datasheet:

VUser — Yamp
QL=QL,65'19 = .t

set,test 7-9amb

In the datasheet the @ ¢5 is indicated as 24 hours losses with
65°C of storage.

The correction to Y, is done to agree with calculation of EN
15316-5.
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Energy Labelling for old WH appliances

ESWH:

GSWH — from datasheet or default values from EN 15316-4-1:

Qref + le
n

Qruel =

eurac
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Energy Labelling for old WH appliances

GIWH - from datasheet or default values from EN 15316-4-1:
Qref o Qref ) H
Nioo * Hi/Hs  Mygo H;

Qer =de'-9=elmax'ton+PSB'toff

quel -

where - default values:

N100 = €1 + C3 - log(B,)

_ n
elmax = C7max + Cgmax ° (Pn) max

Psgp = c75p + Cggp + (P)"sP

tistime
c1, C2, C7, Cg defined in the standard as a function of boiler type

eurac h Source: elaboration of EN 13203-2
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Energy Labelling for old WH appliances
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