°
BE SLOVENSKI STANDARD

oSIST prEN 50440:2014
01-junij-2014

Nadomesca:
SIST EN 60379:2005

Ucinkovitost gospodinjskih elektriénih akumulacijskih grelnikov vode

Efficiency of domestic electrical storage water heaters

Wirkungsgrad von elektrischen Warmwasserspeichern fur den Hausgebrauch

Efficacité des chauffe-eau électriques a accumulation

Ta slovenski standard je istoveten z: prEN 50440:2014

ICS:
91.140.65 Oprema za ogrevanje vode  Water heating equipment
oSIST prEN 50440:2014 en

2003-01.Slovenski institut za standardizacijo. RazmnoZevanje celote ali delov tega standarda ni dovoljeno.



oSIST prEN 50440:2014

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST EN 50440:2016
https://standards.iteh.ai/catalog/standards/sist/24c23b33-0bd3-43de-89be-
beOccfdefe7d/sist-en-50440-2016




EUROPEAN STANDARD DRAFT
NORME EUROPEENNE prEN 50440
EUROPAISCHE NORM

May 2014

ICS 91.140.65 Will supersede EN 60379:2004

English Version

Efficiency of domestic electrical storage water heaters and
testing methods

Efficacité des chauffe-eau électriques a accumulation et Effizienz von elektrischen Warmwasserspeichern fiir den
méthodes d'essai Hausgebrauch

This draft European Standard is submitted to CENELEC members for enquiry.
Deadline for CENELEC: 2014-10-10.

It has been drawn up by CLC/TC 59X.

If this draft becomes a European Standard, CENELEC members are bound to comply with the CEN/CENELEC Internal Regulations which
stipulate the conditions for giving this European Standard the status of a national standard without any alteration.

This draft European Standard was established by CENELEC in three official versions (English, French, German).
A version in any other language made by translation under the responsibility of a CENELEC member into its own language and notified to
the CEN-CENELEC Management Centre has the same status as the official versions.

CENELEC members are the national electrotechnical committees of Austria, Belgium, Bulgaria, Croatia, Cyprus, the Czech Republic,
Denmark, Estonia, Finland, Former Yugoslav Republic of Macedonia, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia,
Lithuania, Luxembourg, Malta, the Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland,
Turkey and the United Kingdom.

Recipients of this draft are invited to submit, with their comments, notification of any relevant patent rights of which they are aware and to
provide supporting documentation.

Warning : This document is not a European Standard. It is distributed for review and comments. It is subject to change without notice and
shall not be referred to as a European Standard.

CENELEC

European Committee for Electrotechnical Standardization
Comité Européen de Normalisation Electrotechnique
Europaisches Komitee fiir Elektrotechnische Normung

CEN-CENELEC Management Centre: Avenue Marnix 17, B-1000 Brussels

© 2014 CENELEC All rights of exploitation in any form and by any means reserved worldwide for CENELEC Members.

Project: 16330 Ref. No. prEN 50440:2014 E



10

11
12
13

14

15

16
17

18
19

20
21
22

23

prEN 50440:2014 -2-

Content
FOr@WOId ......eeeeeeeeeienenesesennnananannsnsasnsnsasasasnsnsnsasmsmsmsmsssssssssssssssssssssssssssSssssssssssssssssssssssssssssssssssss 3
T~ T oo Y o1 4
2  NOrMative refErEeNCEeS.........coiiiiiiirirtrr e e e e s mn e e mn e e e s mn e s 4
3 Terms and definitioNs ... s 4
4 SYyMDOIS @Nd UNILS .....cooiiiiiiiciieciiriiis i csesr s s s ssssr e rs s s s s s e s e e e s sssssssms s e e s eessn s snnne e e e e snssnssnnnnnnnnssan 5
5 Calculation of the electrical energy efficienCy (Nejecwh) =-ssreeereeresesssmrrrrermisssssserrerresseesssnsesseeesssans 6
6 Measured Parameters ..o ——————————————————————_ 6
7 General conditions for MeasUremMents ... 6
8 Reference CONAItioNS ... s 7
L2 T =Y oo o= o [ =N 9
9.1 Sy e=TaTo b= o I IU=T) A e o Yo=Y [ o TS UUUU 9
9.2 Smart Control TESt ProCEAUIE...........cveiiieeee ettt a e 14
L0 1= 2= oo o 17
Annex ZZ (informative) Coverage of Essential Requirements of EC Directives ..........ccccvcvvveiiinnes 18
y A7 A R Tolo ] o 1T OO T PP P PP PP PP PPTPPI 18
A7 BN 4 Y o To ] E=Y o o B0 T o 1) SRR 18
ZZ.3 Calculation of the specific energy efficiency (nwh) and of the Annual Consumption of
(<1 [=Tot d ol =T o T=T = PRSP 18
A7 A S - e TN o= o o] o (PR 20
Bibliography .. ... e annr e 21



24

25
26

27

28

29
30

31
32

-3- prEN 50440:2014

Foreword

This document [prEN 50440:2014] has been prepared by CLC/TC 59X "Performance of household
and similar electrical appliances".

This document is currently submitted to the Enquiry.
This document will supersede EN 60379:2004.

This document has been prepared under a mandate given to CENELEC by the European Commission
and the European Free Trade Association, and supports essential requirements of EU Directive(s).

For the relationship with EU Directive(s) see informative Annex ZZ, which is an integral part of this
document.
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1 Scope

This European Standard specifies methods for measuring the performance of electric storage water
heaters for the production of sanitary hot water for household and similar use.

The object is to state and define the principal performance characteristics of electric storage water
heaters and to describe the test methods for measuring these characteristics.

NOTE 1 This standard does not apply to;

—  storage water heaters that use electricity as a secondary source of heating the water;

—  storage water heaters that do not use a tank to storage hot water

— electric storage water heaters that do not meet the minimum (or maximum) output performance of the smallest (or biggest)
load profile, as defined in Table 4.

NOTE 2 This standard does not specify performance or safety requirements. For safety requirements see EN 60335-1 in
conjunction with EN 60335-2-21.

2 Normative references

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

EN 60379 Methods for measuring the performance of electric storage water-heaters for household
purposes

3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

3.1

storage water heater

water heater that uses electric heating elements as the means of heating water for long-term storage
in a thermally insulated container and provided with a device to control the water temperature

3.2
primary function
to heat water for the production of hot water for household and similar needs

3.3
energized storage water heater
storage water heater that is designed to supply hot water and energised for 24h per day

34

off-peak storage water heater

storage water heater that is designed to supply hot water whilst only being supplied with electrical
energy at off-peak/low tariff periods

Note 1 to entry: The off-peak storage water heater is required to fulfil the requirements of the tapping pattern between 7:00h
and 22:00h without external energy supply, e.g. to enable operation at off-peak/low-tariff periods and/or to operate in conditions
of insecurity of energy supply. A product qualifies as “off-peak” if it is only energized for a maximum of 8 consecutive hours
anywhere between 22:00h and 7:00h during the test with the 24h tapping pattern.
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3.5

load profile

means the output performance (in terms of flow-rates, temperatures, tapping pattern, etc.) of a storage
water heater when fulfilling its primary function under specific ambient conditions (see Tables 3 and 4),
as declared by the manufacturer

3.6

energy efficiency

means the ratio between the delivered energy in the sanitary hot water for its load profile and the
consumed electrical energy

3.7
storage volume
rated quantity of water stored in the appliance

Note 1 to entry: This is declared in litres.

3.8

smart control

device that automatically adapts the water heating process to individual usage conditions with the aim
of reducing energy consumption

4  Symbols and Units

Table 1 — Symbols

Symbol Unit Description

Nelecwh [%] Energy efficiency of a storage water heater.

Qe [kWh] Delivered energy for the 24h tapping pattern for the load profile of the water
heater.

Qelec [kWh] Electricity consumption with the relevant 24h tapping pattern.

0, [°C] mean water temperature for the determination of 6,, measured at the outlet

f [I/min] Minimum flow rate to be reached during tapping.

T [°C] Temperature at which hot water starts contributing to reference energy that’s
to say temperature from which counting of useful energy content starts.

To [°C] Minimum (peak) temperature to be achieved during tapping.

Qtestelec [kWh] Electricity consumption over 24h test (step 4).

Q20 [KWh] Sum of energy contents of n draw-off.

va:tlir-dmwi"g [litres] Sum of quantity of hot water totally delivered during the tapping period.

V40 exp [litres] Measured volume delivered at the mean water temperature.

Vo [litres] Mixed water quantity delivered at 40 °C.

Cact [litres] Actual capacity of Water Heater

Mact kgl Actual weight of water contained inside the tank of the Water Heater

smart Presence or not of smart control (value shall be 0 or 1).

SCF Efficiency gain by smart control function.
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5 Calculation of the electrical energy efficiency (Neiecwh)

The electrical energy efficiency (Helecwn) Of a storage water heater is the ratio between the delivered
energy in the hot water for the tapping pattern of its load profile and the consumed energy. The
consumed energy is the result of the test of the water heater with adjustments for:

— smart control that can reduce the energy consumption;

The electrical energy efficiency of a storage water heater shall be calculated as (Equation 1):

_ Qre?f
nelecwh -
0,..(1=SCF - smart)

(Eq. 1)

where:
Qer is the delivered energy for the 24 h tapping pattern for the load profile of the water heater, in
kWh;

— Qe is the consumption of electric energy with the relevant 24h tapping pattern, in kWh;

— smart indicates the presence of smart control and is yes = 1, no = 0;

NOTE SCF=0 in case no smart control is detected during testing (9.2).

For electric storage water heaters the declared electric energy efficiency shall be:

(Eq 2) ne/ecwh < 100%

which is a necessary condition to apply because the formula (Eq. 1) could give a higher efficiency for
electric storage water heaters with smart control.

6 Measured parameters

The parameters below shall be established following the measurement methods described in following
Paragraph 7 and 9:

a) Electricity consumption [kWh/d];
b) Electrical energy efficiency [%];

c) Storage volume [litre].

7 General conditions for measurements
Measurements shall be carried out with a supply of:

Table 2 — Electricity

Perm_|s§|ble Uncertainty of
deviation

Measured quantity Unit Value measurement Notes
(average over

test period) (accuracy)
Electricity
Power w 2%
energy kWh 2%
voltage, test-period > 48 h \Y, 230/ 400 4% +0,5%
voltage, test-period < 48h \Y, 230/ 400 2% +0,5%
electric current A +0,5%

frequency Hz 50 1%
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The next table gives additional test conditions and tolerances for test outputs (i.e. thermal energy).

Table 3 — Test conditions and outputs. Set values and tolerances

Permissible Permissible
o deviations | Uncertainty
deviation of of

Measured quantity Unit Value (average | . .. . Notes

individual |/measurement

over test
. measured | (accuracy)
period)
values
Time
Time S +0,1s
Ma?(|mum sample rate (during theS 3s +0.2 %
deliver of hot water)
Maxmum sample rate (during theS 60 s +0.2 %
no-deliver of hot water)
Sanitary water
cold water temperature °C/ K 10 °C 2K 2K 1K
cold water pressure MPa 0.3 MPa +5%
hot water temperature °C/ K pattern +1K 2P
volume flowrate I/ min pattern 1%
volume measurements I +0,5%
+2% +2% 2% ¢

thermal energy kWh pattern  verall)| (or £10Wh)| (or +10Wh)
Ambient air
Temperature °C/ K 20 °C 2K 1K

a To be measured by "rapid response thermometer", meaning an instrument that registers within 1 s. at least 90% of the final

temperature rise from 15 to 100 °C when the sensor is plunged in still water.

b Thermocouple with a maximum diameter of 0,5mm, centred in stream, directly at outlet

c Apart from the maximum deviation a correction factor Qref/QH20 is applied, whereby Qref is taken from Table 4 and QH20
is the energy content of the useful water actually delivered during the test. "Useful water" is water with a temperature higher

than a threshold value Tm for tappings in a profile specified in Table 4.

All other installation requirements are made according to the manufacturer’s instructions.

8 Reference Conditions

Table 4 specifies the tapping patterns for the chosen Load Profile. Parameters in the Table are:

@rooooTw

Qtap -

Load Profile [XXS-4XL, in header row of table];
h hour [hh:mm] starting at 0:00 h;
Qup [KWh] useful energy content of water withdrawal to be achieved in the draw-off;
f [I/min] minimum flow rate to be reached during tapping;
T [°C] temperature from which counting of useful energy content starts;
T, [°C] minimum (peak) temperature to be achieved during tapping;

Qrer [KWh/d] daily (24h) useful energy content of all water draw-offs, effectively the sum of all

For all tests a cold water temperature of 10 + 2 °C shall be used.

As much as possible, the test method uses a ‘black-box’ approach, i.e. largely technology
independent. This means amongst others that the laboratory uses the original appliance thermostat, in
the position specified by manufacturer, and at the factory settings. If the product requires manual
thermostat operation to obtain the temperatures in Table 4, this shall be done during the test.
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139 Table 4 — Water heater load patterns (reference test tapping patterns)
XXS XS 5 M L XL XXL 3XL 4XL
Qtap| f [ Tm | Tp |Qtap] f [Tm[Tp|Qtap| f [ Tm [Tp Qtap] f [Tm [Tp|Qtap| f [ Tm [ Tp [Qtap| f | Tm [Tp Qtap| f [ Tm [Tp|Qtap| f [Tm[Tp|Qtap| f [Tm[Tp
h |kWh "nm' °C | °C |kWh|l/min|°C|°C | kWh |I/min| °C |°C h' | kWh|lI/min| °C |°C|kWh |I/min| °C | °C |kWh |l/min| °C |°C h" | kWh |I/min| °C |°C|kWh I/min °C °C|kWh "nm' °C °C
07.00/0,105 2 25 0,105 3 25 07.00{0,105 3 25 0,105 3 25 0105 3 25 07.00(0,105 3 25 11,2 48 40 22,4 96 40
07.05 07.05(1,400 6 40 1,400 6 40 07.05
07.15 07.15 1,820 6 40 07.15(1,820 6 40
07.26 07.26 0,105 3 25 07.26/0,105 3 25
07.300,105 2 25 0525 3 35 -(0,105 3 25 07.300,105 3 25 0,105 3 25 07.30
07.45 07.45 0105 3 25 4,420 10 10 40| |07.45(6,240 16 10 40
08.01 08.01]0,05 3 25 0,105 3 25 08.01]0,105 3 25 504 24 25 10,08 48 25
08.05 08.05 3,605 10 10 40 08.05
08.15 08.150,105 3 25 0,105 3 25 08.15(0,105 3 25
08.25 08.25 0,105 3 25 08.25
08.30/0,105 2 25 0,105 3 25 08.30{0,105 3 25 0,105 3 25 0105 3 25 08.30(0,105 3 25
08.45 08.45(0,105 3 25 0105 3 25 0105 3 25 08.45(0,105 3 25
09.00 09.00[0,105 3 25 0,105 3 25 0,105 3 25 09.00[0,105 3 25 1,68 24 25 3,36 48 25
09.300,105 2 25 0,105 3 25 09.30/0,105 3 25 0,105 3 25 0105 3 25 09.30/0,105 3 25
10.00 10.00 0105 3 25 10.00[0,105 3 25
10.30 10.30/0,105 3 10 40(0,105 3 10 400,105 3 10 40| [10.30{0,05 3 10 40/0,84 24 10 40[1,68 48 10 40
11.00 11.00 0,105 3 25 11.00(0,105 3 25
11.3000,105 2 25 0,105 3 25 11.30(0,105 3 25 0,105 3 25 0,105 3 25 11.30({0,105 3 25
11.45/0,105 2 25 0,105 3 25 11.45(0105 3 25 0,105 3 25 0105 3 25 11.45(0,105 3 25 1,68 24 25 3,36 48 25
12.00[0,105 2 25 12.00 12.00
12.300,105 2 25 12.30 12.30
12.45/0,105 2 25 0525 3 35 -10,315 4 10 55| 12450315 4 10 55|0,315 4 10 550,735 4 10 55| [12.45/0,735 4 10 55/2,52 32 10 55|5,04 64 10 55
14.30 14.30(0,105 3 25 0,105 3 25 0,105 3 25 14.30(0,105 3 25
15.00 15.00 0,105 3 25 15.00(0,105 3 25
15.30 15.30/0,105 3 25 0,105 3 25 0105 3 25 15.30(0,105 3 25 252 24 25 5,04 48 25
16.00 16.00 0105 3 25 16.00(0,105 3 25
16.30 16.30(0,105 3 25 0,105 3 25 0,105 3 25 16.30(0,105 3 25
17.00 17.00 0105 3 25 17.00(0,105 3 25
18.00[0,105 2 25 0,105 3 25 18.00[0,105 3 25 0,105 3 25 0105 3 25 18.00/0,105 3 25
18.150,105 2 25 0,105 3 40 18.15/0,105 3 40 0,105 3 40 0,105 3 40 18.15(0,105 3 40
18.30[0,105 2 25 18.30/0,105 3 40 0,105 3 40 0105 3 40 18.30/0,105 3 40 3,36 24 25 6,72 48 25
19.00[0,105 2 25 19.00(0,105 3 25 0,105 3 25 0,105 3 25 19.00(0,105 3 25
19.30[0,105 2 25 19.30 19.30
20.00[0,105 2 25 20.00 20.00
20.30 1,050 3 35 -|0,420 4 10 55| [20.30/0,735 4 10 55/0,735 4 10 550,735 4 10 55| |20.30(0,735 4 10 55|588 32 10 55|11,76 64 10 55
20.45/0,105 2 25 20.45 20.45
20.46 20.46 4,420 10 10 40| [20.46|6,240 16 10 40
21.00[0,105 2 25 21.00 3,605 10 10 40 21.00
21.15/0,105 2 25 21.15(0,105 3 25 0105 3 25 21.15(0,105 3 25
21.30 0,525 5 45 21.30{1,400 6 40 0,105 3 25 4420 10 10 40| |21.30(6,240 16 10 40(12,04 48 40 24,08 96 40
21.35/0,105 2 25 21.35 21.35
21.450,105 2 25 21.45 21.45
Qref [2,100 2,100 2,100 Qref [5,845 11,655 19,070 Qref [24,530 46,760 93,520
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9 Test procedures

9.1 Standard Test Procedure
9.1.1 Introduction

The following paragraphs describe the test procedure to establish the electricity consumption Qgec
during a 24h test.

9.1.2 Installation

Install product in test environment according to manufacturer’s instructions. Designated floor-standing
appliances are to be placed on a floor with low thermal leakage (e.g. 20mm thick medium density
fibreboard could be placed under the test object at a distance of 100mm above the floor of the test
room).

Wall-mounted products shall be mounted on a panel at least 150 mm from any structural wall with a
free space of at least 250 mm above and below the product and at least 700 mm to the sides.
Products designated to be built-in shall be mounted according to manufacturer’s instructions.

Products with declared Load Profiles 3XL and/or 4XL may be tested on-site, provided test conditions
are equivalent, possibly with correction factors, to the ones referenced here.

g’ Position of the thermocouples for

Vertical and Horizontal models (i:% ).

3%

/|
]

Thermocouple or
> < probe position for

c~— 14|
o -
ﬁ ﬁ ﬁ / reference thermostat
4

m— s

X
Circular

L 2
Position of thermocouple !
or reference probe for welding
reference thermostat

b) For horizontal water heater

/|

M~ For the horizontal devices, the reference temperature is probed on
A the higher generator of the tank, at 5 cm of the circular welding on
the cylindrical part and opposed to the heater.

a) For vertical water heater

Figure 1 — Position of the thermocouples for Vertical and Horizontal models



