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INTERNATIONAL ELECTROTECHNICAL COMMISSION

HOUSEHOLD ELECTRIC COOKING APPLIANCES -

Part 1: Ranges, ovens, steam ovens and grills —
Methods for measuring performance

FOREWORD

Thie International Electrotechnical Commission (IEC) is a worldwide organization for standardization comy
alllnational electrotechnical committees (IEC National Committees). The object of IEC is to promote interna
cofoperation on all questions concerning standardization in the electrical and electronic fields/ 0o this er]
in pddition to other activities, IEC publishes International Standards, Technical Specifications,"Technical Re
Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEG, Publication(s)").

rising
tional
d and
ports,
Their

préparation is entrusted to technical committees; any IEC National Committee interested in the subject dedlt with

ma3y participate in this preparatory work. International, governmental and non-govermmental organizations |
with the IEC also participate in this preparation. IEC collaborates closely with thé)nternational Organizat
Standardization (ISO) in accordance with conditions determined by agreement. hetWeen the two organizati

Thie formal decisions or agreements of IEC on technical matters express, as nearly as possible, an interng
copsensus of opinion on the relevant subjects since each technical ommittee has representation fr
rested IEC National Committees.

expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any othe
Pdublications.

Atiention is drawn to theyNormative references cited in this publication. Use of the referenced publicati
indispensable for the cofrect application of this publication.

Atfention is drawn.to.the possibility that some of the elements of this IEC Publication may be the subject of
rights. IEC shall’not be held responsible for identifying any or all such patent rights.
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IEC 60350-1 has been prepared by subcommittee 59K: Performance of household and similar
electrical cooking appliances, of IEC technical committee 59: Performance of household and
similar electrical appliances. It is an International Standard.

This third edition cancels and replaces the second edition published in 2016 and Interpretation
Sheet 1:2021. This edition constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) new definitions for heating function, eco function and definitions relevant for low power mode
cpnsiderations are amended in Clause 3;

b) order of clauses is changed;

c) revision of 5.3;

d) update of 6.2 in order to improve the reliability of volume measurement;

e) removal of 6.7, Level of shelf;

f) re¢vision of Clause 7 concerning the accuracy of eco functions withfesidual heat use

g) revision of Clause 8 in order to improve the reliability of the methodyfor measuring the energy
bnsumption, especially regarding anti-circumvention;

c
uhique energy consumption measurement for all heating fanctions and eco functionsg with
ah indication of the energy consumption for a temperature‘increase of 165 K (compargd to
165 K currently for forced air circulation function, for-example), which results in hjgher
ehergy consumption values compared to the previgus edition;

R

" replaced by L* in Clause 9 and reference toJ|EC TS 63350;
cpoking time for reference measurement introduced for broccoli in Clause 10;
k) yellow part replaced by hue angle valuexin*Clause 10;

C TS 63350;

m) rgvision of Clause 14 (Consumption measurement of low power modes, preyious
Clause 12);

n) fgrmer Annex G (informative) is cancelled due to the fact that this method for measuring an
apsociated activity has been not applied;

) r%quirements for digital assessment;{see former 7.5.3.6.3) are obsolete as specified in
I

o) fogrmer Annexes MB\vand F are obsolete, up-to-date shade charts are specifigd in
IEC TS 63350;

p) farmer Annex:E‘*will be substituted by a supporting document located on the IEC's website.

The gdocument.contains supplementary material highlighted by notes indicating the link.

The 1ext of this International Standard is based on the following documents:

Draft Report on voting

59K/365/FDIS 59K/370/RVD

Full information on the voting for its approval can be found in the report on voting indicated in
the above table.

The language used for the development of this International Standard is English.
Words in bold in the text are specifically defined in Clause 3.

A list of all parts in the IEC 60350 series, published under the general title Household electric
cooking appliances, can be found on the IEC website.


https://iecnorm.com/api/?name=ed25f6c33df4ddf9ce4d75ae835c3c30

IEC 60350-1:2023 RLV © IEC 2023 -9-

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at www.iec.ch/publications.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under webstore.iec.ch in the data related to the
specific document. At this date, the document will be

e reconfirmed,

e withdrawn

_,
o—

placed by a revised edition, or

e amended.

IMPORTANT - The "colour inside"” logo on the cover page of this documeént indicates thiat it
contains colours which are considered to be useful for the correct_understanding of its
contents. Users should therefore print this document using a colour printer.



https://www.iec.ch/members_experts/refdocs
https://www.iec.ch/publications
https://webstore.iec.ch/?ref=menu
https://iecnorm.com/api/?name=ed25f6c33df4ddf9ce4d75ae835c3c30

-10 - IEC 60350-1:2023 RLV © IEC

HOUSEHOLD ELECTRIC COOKING APPLIANCES -

Part 1: Ranges, ovens, steam ovens and grills —
Methods for measuring performance

1 Scope

2023
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This

part of IEC 60350 specifies methods for measuring the performance of electric cog
ps, ovens, steam ovens, and grills for household use.

1 This document is also applicable to portable appliances with similar functionalities that were pre
d by the withdrawn IEC 61817.

bvens covered by this document-may can be with or without microwaye function.

facturers-should are expected to define the primary cooking function of the appliar
wave function or thermal heat. The primary cooking function‘Sheuld-be is measured
isting method according to energy consumption. If the primary cooking function is dec
instruction manual as a microwave function, IEC 60705'is\applied for energy consum|
urement. If the primary cooking function is declared asra thermal heat, then IEC 603
blied for energy consumption measurement.

primary function is not declared by the manufacturer, the performance of the micro
on and thermal heat-should-be is measured-\as far as it is possible.

2 For measurement of energy consumption and time for heating a load (see Clause 8), this docun
more not applicable to:

crowave combination function;

ens with reciprocating trays or turntable;

mall cavity ovens (see 3.16);

ens without adjustable temperature control;
pating functions and eco functions other than defined in this document;

pliances with only solo.steam function.

3 This document.does not apply to
crowave ovens (IEC 60705).

inter¢st to the user and specifies methods for measuring these characteristics.

king

iously

ce —
with
ared
ption
50-1

wave

ent is

document’ defines the main performance characteristics of these appliances that dre of

This document does not Specily a classiiication or ranking 1or performance.

NOTE

4 This document does not deal with safety requirements (IEC 60335-2-6 and IEC 60335-2-9).

NOTE 5 Appliances covered by this document-may can be built-in or for placing on a working surface or the floor.

NOTE 6 There is no measurement method for the energy consumption for grilling and steam functions available.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies.
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For undated references, the latest edition of the referenced document (including any
amendments) applies.

IEC 60584-1, Thermocouples — Part 1: EMF specifications and tolerances

IEC 62301:2011, Household electrical appliances — Measurement of standby power

IEC TS 63350:2022, Household electrical appliances — Specification of the properties of a

digits

IEC §3474", Electrical and electronic household and office equipment — Meastufeme

netw

ISO 80000-1:2009, Quantities and units — Part 1: General

I Systerrr ror measuring e perioririarice

brked standby power consumption of edge equipment

nt of

wing

timer,

bn of

CIE 15, Colorimetry

3 Terms and definitions

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

ISO jand IEC maintain terminology databases fof\{use in standardization at the follg
addr¢sses:

e |EC Electropedia: available at https://www.glectropedia.org/

e 13$0 Online browsing platform: availabte at https://www.iso.org/obp

3.1

active mode

modg¢ in which the appliance is gannected to a mains power source, has been activated, gnd is
perfdrming any of the intended\flnctions

EXAMPLE Producing heat tratsfer by thermal heat, electromagnetic energy or condensation

Note 1 to entry: Examples”of recognised associated functions include displaying recipes, running an egg
softwgre download, rupnifig a cooling fan and the like.

3.2

combi steam-oven

applipncé or compartment of a cooking range in which food is cooked by a combinati
oven and steam oven

Note 1 to entry: Appliances with only a steam assist function also exist. For these ovens, the steam function can
only be tested if this function is described in the instruction manual or if the appliance provides a setting for steam

functi

on.

Note 2 to entry: The term "steam" does not refer to the evaporated water from the food.

3.3

cooking range
appliance having a hob and at least one oven and which-may can incorporate a grill

1 Under preparation. Stage at the time of publication: IEC CDV 63474:2022.
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delay start
condition where the user has selected a specified delay to the beginning of any active mode

Note 1 to entry: This mode is only applicable if the appliance provides a delay start function for the user.

3.5

eco function
heat transmission by natural air circulation, forced air circulation or radiation for certain
applications using efficient technical solutions

2023

EXAM
- re
« lo

° or

3.6
grill
appli

3.7
heat
heat

EXAM
- F9
*+ cCo
. or

Note 1
is exc

3.8
hob

LE recrnicdl sOIutions.
idual heat usage;
-power heating;

a combination of both.

bnce or part of an appliance in which food is cooked by radiant heating

ng function
transmission by natural or forced air circulation, or radiatieh for baking and roasting

PLE

rced air circulation function which heats food mainly by cifguldting the air with the aid of a fan;
hventional heating function which heats food mainly byshatural convection of the air;

a combination of both functions.

to entry: Heat transmission by steam or by mickowave power, also in combination with any heating fun|
uded.

coo

appli
coo

Note 1

3.9

hot gteam function

heat
conv
with

top
nce or part of an appliance which incorporates one or more cooking zones a
ing areas including a.control unit

to entry: The control unit can be included in the hob itself or integrated in a cooking range.

transmission to the food by generated steam in combination with radiation 2]
ction\or a combination of both, at ambient pressure (approximately-4-bar 100 kPa
h temperature > 100 °C

ction,

nd/or

nd/or
and

3.10

multiple cavity appliance
appliance that has more than one separate cavity in which food is cooked and which can be
controlled independently, but cannot be installed separately

3.11

network
communication infrastructure with a topology of links, an architecture, including the physical
components, organizational principles, communication procedures and formats (protocols)
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3.12

off mode
condition in which the appliance is connected to the mains and is not providing any active mode
or standby mode and where the mode can persist for an indefinite time

Note 1 to entry: The following shall also be considered as off mode:

a) conditions providing only an indication of off mode;

b) conditions providing only functionalities intended to ensure electromagnetic compatibility.

3.13

oven

applipnce or compartment of a cooking range in which food is cooked by radiation, by n4

convection, by forced-air circulation or by a combination of these heating methods

3.14

oven thermostat

devide or sensor that detects the temperature inside the cavity in ordeg ‘to”control th

tempgrature

3.15

oven with catalytic cleaning

oven in which cooking deposits are removed by breaking them, dewn on a special coating

3.16

smalll cavity oven

oven with the following dimensions:

- oth-usable internal width and-usable internal’depth are < 250 mm, or

- ither one of internal width and internalsd€pth is < 120 mm. or

- internal height is < 120 mm

Note { to entry: The defined maximum size ofssmall cavity ovens in this document is-due adapted to the size

test load used in Clause 8.

3.17

stan¢glby mode

condjtion where the appliance is connected to the mains and provides only the follg

functjons, which can petsist for an indefinite duration:

(a) neactivation funetion, or reactivation function and a mere indication of enabled reactiyv,
flunction;

(b) ipformation*or status display;

(c) detection function for emergency measures.

3.18

tural

v

b set

of the

wing

ation

standby mode in condition of networked standby
condition where the appliance is connected to the mains and provides only the reactivation

funct

Note 1

3.19

ion through a connection to a network, which can persist for an indefinite duration

to entry: This mode is only applicable to appliances that provide a connection function to a network.

pyrolytic self-cleaning oven
oven in which cooking deposits are removed by heating the oven to a sufficiently high
temperature
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3.20

steam oven

appliance or compartment of a cooking range in which food is cooked mainly by steam

condensation at ambient pressure

Note 1 to entry: Appliances are fitted with their own steam generator.

Note 2 to entry: The term "steam" does not refer to the evaporated water from the food.

3.21

steam function

ssure

arild

gt

war
CALA~A

<100 °C

This-does notinclude conventional heatinafunctions-which-opnerate atop heating-elemetonlyv

HHSGOEeSHO+HHRGHUG

to-entr/

to

rfEMEe-oOhtY

a—top—heatig

convendonarneatin g HunReCHORASWHER-Operat

Ay

This - does not-include circulated - 9ir functions—which-operate 3 top-heating-element onlv{i

to-epntr.
tO—EeHthy-

HHHS— GO0 eSO +HHRGHHGEeCH e e G@i R CHORS WHHEHROPpeiate atopreathRg e emet—oy(-§-

loweast
tOWEe St

tha
the

attain
attaHh

uca to
uSe—0

normal
RoHaH

duringa
GHHHRg

tha 11car
y—Re—USed

hy

oneration
ror—opeiraton

intended {for
Htehaed

heat transmission to the food mainly by condensation of steam at ambient pre

(apptoximately-4+-bar 100 kPa) and with a temperature

3.22

warming compartment

sepafate compartment in which dishes are placed in order to preheat them prior to serving, or

in which food is maintained at serving temperature

Note
NOt

Note

™NOte

e

set-tp-off mode

actioh - wheare the-n¥aductis switched off usina annliance controls or switches that are accedsible

AT O W HCT Ot ORIV UUTTTIoO oW tTH o U O ooy apP P et oM oo O oW noh oo thatarcacoTJorotT

and
ahRG

conshmntionithat mav narsist for an indefinite time while connected to a3 main nower sdurce

COMOPpT P oot oy POt o a  maCrimo i mo—wWwhinmo oMottt o oo Tan T powoT—ogurct
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4 List of measurements

41 Dimensions and mass
The following measurements are carried out:

— overall dimensions (see 6.1);

— internal dimensions (see 6.2);

— dimensions of shelves and steaming accessories (see 6.4);
— dimensions of grill grids (see 6.5);

— dJmensions of warming compartments (see 6.6);

— mass of the appliance (see 6.7).
4.2 | Oven and combi steam oven

The following measurements are carried out:

feheating the empty oven (see 7.3);

Ccuracy of the control (see 7.4);

p
a
— epergy consumption and time for heating a load (see Clausé 8);
heat distribution (see 9.2);

a

pility to supply heat (see 9.3).
4.3 | Steam oven and combi steam oven
The following measurements are carried out:

bility to supply steam (see 10.1);

a
— djstribution of steam (see 10.2);
d

etermination of the capacity.(s€e 10.3).
4.4 | Grill

The following measurements are carried out:
— grilling area (see.Clause 11);

4.5 | Warming compartments

The 1ollowing measurements are carried out:

— temperature control and energy consumption (see Clause 12).
4.6 Cleaning
The following measurements are carried out:

— cleaning of pyrolytic self-cleaning ovens (see 13.1);
— cleaning of ovens with catalytic cleaning (see 13.2).
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5 General conditions for the measurement

5.1 Test room

The tests are carried out in a substantially draught-free room in which the ambient temperature
is maintained at (20-=5 23 £ 2) °C.

For the tests specifi

.2.1,9.3.1,9.3.2, Clause 10 and Clause 11, maintaining the ambient

H auffioiant
TS SUTTToTCOTIt,

$ + (O
temperetare-at25

This pmbient temperature is measured at a point that is at the same height as the centre gf the
calcdlated volume of the oven cavity under test and at a distance of 0,5 m diagonally fronp one
of the front edges of the appliance (see Figure 1).

a

IEC

Key
a oven (top view)
b 0,%m

c thermocouple

Figure 1 — Position of the thermocouple for measuring ambient temperature

The mmeasurement of the ambient temperature shall not be influenced by the appliance itsglf or
by any other appliance.

5.2 | Electricity supply

The Tppliance is supplied at rated voltage + 1 %.

— the supply voltage shall be maintained at the main terminal at the rated voltage £1 %, while
the heating elements are switched on;

— the supply frequency shall be at the rated frequency +1 % throughout the test. If a frequency
range is indicated, then the test frequency shall be the nominal frequency of the country in
which the appliance is intended to be used.

If the appliance has a rated voltage range, the tests are carried out at the nominal voltage of
the country where the appliance is intended to be used.

NOTE In the case of a fixed cable, the plug (or the end of the cable) is the reference point to maintain the voltage.
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Instrumentation

5.3

vy

v

COUPTCS

i

la sh4ll ha
pre—SAgH—oe

fa¥ataVlla)

clace 1 aeecording to IEC 805842 Tha thdrm

oo {nrocoa

Q/
oD

LEASASASARS LLE A =N § =R = A ASAS iu ar —p

o tC e T to P TG ot Tiaoo

-
=3

e-into-the brick—Otherdtypes

Pt

tHeHnh

=

tHEetYPEesS

HHOtHEe—BHGt

a5eStheHhsSerHoho+th

HHe-Steer—tdve- o theHerHnocoupe

comply withl the

and measurements made for this document shall

able 1 and Table 2.

tampnerature measurements in the hrick (see 7 4) are made with two +hnmgr\nnnlnc with o

QTP CTatoro T oo o U T to Tt e oo (O T3 aro T aT Wit oW oo

Umm staal tubhe diametar

3

NDTE  The steel tube of the thermocounle eases the insertion of the thermo

™

Instriments us
specffication
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Table 1 — Instruments
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Parameter Unit Minimum Maximum permissible Details / Additional
resolution error requirements
Mass g
<3000g¢g 0,19 +0,19
>3000g 0,5¢g t39
Temperature
(thermocouples)
» ambient temperature °C 0,1 °C +0,5K Thermocouple with
werded pomt
» temperature in the °C 0,1°C +0,5K Thermocoupile with
ca}ity in a range of 0 °C welded poipt(Suitable
to 100 °C to measurements
insidefdf,ovens with
wetssteam functigns)
» temperature in the °C 0,1 °C +2,5K "Rhermocouple with
cajity in a range of Wwelded point.
10p °C to 300 °C
* ceptre temperature of °C 0,1 °C +1,6K 1 mm steel tube
thg brick thermocouple, clags 1
in accordance with
IEC 60584-1.
Dimehsions mm 1 mm 4 mm <1mmor0,5%
whatever is the grpater
Time S 1s + 1 s per hour
Table 2 — Measurements
Parameter Unit Maximum permissible error Additional requirementp
Voltape \Y +0,5% Measured value.
Energy consumption measurement VR + 1,5 % or+10 Wh Whichever is greater
Tempgerature measurement °C +1,0K Excluding the thermocouples

Sampling rate £1's

For G
meag
be in

lause 14, the power
urement requiremenfs-shall
accordance with [EG62301

In accordance with IEC 6230

(

5.4 | Positioning the appliance
BuiltJin/appliances are installed in accordance with the instructions for installation.
applinnces are placed with their back against a wall, unless otherwise specified i

Dther

the

instructions.

Floor-standing appliances are positioned between kitchen cabinets. Table-top appliances are

positioned away from side walls.

For installation of the appliance-it-should-be-ensured-that, the surface-is shall be horizontal.
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When the appliance is connected to the mains for the first time, it shall be operated once on
any setting for at least 1 h before the energy consumption is measured in order to avoid changes
in the appliance's performance or consumption values when tested 'out-of-the-box' compared

to so

me time later at the same settings.

If the appliance is disconnected from the mains, it shall be ensured that required basic settings,
like the time, are set and finalized before starting the measurement.

5.5

Preheating

The appliance is initially at room temperature. However, if preheating is specified, the appliance

is pr
appli

5.6

The
cann
spec

hnce is considered to be preheated after the thermostat has switched off the first tim

Setting of controls

bt be attained due to the construction of the control, the nearest sefting related t
fied temperature is chosen.

bheated in accordance with the instructions for use. If no instructions are givenl,e the

control is set to give the temperature specified for the test. However, fithe temperpture

b the

All te

- W

- €

ith the default factory settings;

sts, except the measurements for low-power modes (§ee Clause 14), shall be carrieq out:

hsuring that no network is connected to the appliance for the duration of the measurement.

Using any modes and controls, resulting in-faeasurements that are unrepresentative gf the

appli
cond

EXAM
5.7
[f-H—H

hnce's true characteristics that can oceur during baking and roasting under compa
tions are not allowed.

PLE A camera used to detect that th€)appliance is under test is not allowed.

Rounding

ISO $0000-1:2009, Clause B.3, rule B.

6 [

6.1
The

Dimensions.and mass

Overall"dimensions

pverall dimensions of the appliance are measured and stated in millimetres as follow

rable

b-required-that numbers—are shall be rounded, they shall be rounded in accordance with

o

Cooking ranges and other appliances placed on a surface are measured as shown in Figure 2.

Built-

in ovens are measured as shown in Figure 3.
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NOTEIf adjustable feet.are provided, the height is measured with the feet in both extreme positions.
Key
a, hejght from:the supporting surface to the hob surface

b ovprallwidth of the appliance

erlad £
T

a2 m( A;IIIUIII hclylll
position

R b £ PN 4 b Ll L o balia o
romM e sSupPportmg—sSutrraceto e uppermostPart o me—apprance,—witn—any—a— e open

¢, depth of the appliance, ignoring any knobs, etc.
¢, maximum depth of the appliance, with any doors and drawers fully open

Figure 2 — Dimensions of appliances
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Key
a, frgnt height of the appliance
b, frgnt width of the appliance

¢ maximum depth of the ‘appliance within the kitchen furniture

a, m3ximum height of\the appliance within the kitchen furniture
b, maximum width(of the appliance within the kitchen furniture
depth of theappliance outside the kitchen furniture, ignoring any knobs, etc.

depth6f the appliance outside the kitchen furniture, with any doors and drawers fully open

Figure 3 — Dimensions of built-in appliances

6.2 Usable-Internal dimensions and calculated volume

6.2.1 General

The measurement of the calculated volume is to be carried out at ambient temperature.
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The height, width and depth of the calculated volume in the cavity shall be measured in
accordance with 6.2.2 to 6.2.4. The measurements are shown in Figure 4.

For verification purposes, the gauge shown in Figure 5, shall be used to determine all three
dimensions. The gauge shall be used without appreciable force. Dimensions are stated in
millimetres.

Key
d uspble-depth
hepting element
uspble-height
w uspble-width

> @

Figure 4 —Usable Internal dimensions

D

Key
D =200 mm or 120 mm

X = dimension to be measured

Figure 5 — Gauge for measuring these dimensions
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6.2.2

Usable Internal height

The-usable height is the maximum length of a cylinder with a diameter of 200 mm reaching
vertlcally from the centre of the caV|ty floor to the Iowest pomt on the celllng lheJewesppemt

the—eyhnder—. No accessories, such as a grlll grld, are mserted.

A lamp, a heating element or similar object in the area of the cylinder can constitute the lowest
point of the ceiling. Protruding parts such as lamp covers, heating elements and fixing hooks

shall

not be removed or folded away.

If either the width or the depth of the cavity is less than 250 mm, the diameter of the cylinder to

be m

NOTE

e 1

6.2.3
The-|

easured shall be reduced to 120 mm.

The centre of the cavity bottom is defined by the middle of the-usable internal depth and~the middle
internal width.

Usable Internal width

reaching horizontally from the left-hand side wall to the right-hand sidée wall of the cavity.

Side
the s

NOTE

racks shall be removed if they can be removed without&@ f6ol. If parts are fixed to
de racks, they shall be removed as well.

1 A coin or a spoon is not considered as a tool.

If either the height or the depth of the cavity is less.than 250 mm, the diameter of the cyl

to be]

NOTE|

e 1

measured shall be reduced to 120 mm.

2 The centre of the side wall of the cavity is,defined by the middle of the-usable depth and the middle
height.

6.2.4 Usable Internal depth

The-
horiz

Protr

isable depth is the maximum length of a cylinder with a diameter of 200 mm rea
pntally from the centre pf\the rear wall to the inner face of the closed door.

uding parts such as-{he baffle or components of the door shall not be removed.

If either the widthtorthe height of the cavity is less than 250 mm, the diameter of the cyl

to be|

For n
lies H
usab

measuredishall be reduced to 120 mm.

internal depth.

of the

bsable internal width is the maximum length of a cylinder with.@ diameter of 200 mm

or by

nder

of the

ching

Inder

neasuring the-usable depth, the gauge is placed on a support in such a way that thg axis

orizontally in the centre of the cavity, the axis being extended slightly over the expécted
le depth. The door is closed carefully so that the gauge is compressed to give theiiabte

NOTE The centre of the rear wall of the cavity is defined by the middle of the-usable height and the middle of the
usable width.

6.2.5

Calculated volume

The calculated volume is determined from these three dimensions and is stated in litres,
rounded to-full the nearest litre.
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6.3 Overall internal dimensions and overall volume
6.3.1 General

Where the surfaces forming the boundaries of the cavity incorporate protrusions or depressions,
the planes used for measurement shall be those comprising the largest percentages of the total
areas of the surfaces. Holes in surfaces shall be disregarded when calculating areas for this
determination.

The following volumes or spaces shall be disregarded:

—  those-occupied-byremovable-items—specifiedby-the-manufacturer-as—not-essential-fgr the
Lad J Lad J

operation of the appliance, such as shelves, racks or temperature probes;
— those occupied by heating elements;

— those occupied by minor irregularities in the cooking compartment walls, including covers
oyer temperature sensors and lamps;

— those occupied by the convection baffle;

— coprner radii smaller than 50 mm at the intersections of the interiorésurfaces of the copking
cavity.

Dimgnsions are stated in millimetres.

6.3.2 Overall height (H)

The mnaximum vertical distance, in mm, between the plane of the cooking cavity bottom and the
planeg of the cavity ceiling.

6.3.3 Overall width (W)

The mmaximum horizontal distance, in mm between the planes of the cavity side walls.

6.3.4’L Overall depth (D)

The mnaximum horizontal distance;"in mm, from the plane of the inside surface of the door when
closgd to the plane of the rear cavity wall.

6.3.5 Overall volume.of rectangular cavities

The pverall volume\is the total internal volume of the cavity in which cooking takes place,

expressed as thésproduct of H, W and D determined as above, divided by 108 and roundgd to
the nearest litre;

6.3.6 Overall volume of non-rectangular cavities

Non-rectangutarcavities stattrave the votume of any non-conforming section suchas a curved
door or cavity wall determined by direct measurement and the application of conventional
geometrical calculations. The remainder of the cavity shall be treated as a rectangular cavity
and the individual volumes added together. The volume is expressed to the nearest litre.

6.4 Dimensions of shelves and steaming accessories

The usable width and usable depth of the shelf are measured. The dimensions are determined
5 mm above the surface of the shelf.

The surface area is calculated and stated in square centimetres, rounded to the nearest 10 cm?2.

NOTE The shelf can be a baking-sheet tray or a steaming accessory.
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6.5 Dimensions of grill grids
6.5.1 Entire area

The entire area of the grill grid is determined by measuring the maximum width and the
maximum depth of the outer rods. This entire area of the grill grid is calculated and stated in
square centimetres, rounded to 10 cm?Z.

6.5.2 Usable area

The usable width and usable depth of the grill grid are measured, by considering only the inner
grid, prieh-is—sui i —The re-grit-gric 8 ated
in sqlare centimetres, rounded to 10 cm2. See Figure 6.

A
Y
A
Y
A
Y

A
Y
A
Y
\
Y

IEC

a is fhe maximum width of the grill grid
b is fhe maximum depth of the grill grid
¢ is fhe usable width of the grill grid
d is fhe usable depth of the grill grid

Fligure 6 — Examples for determining the entire area and usable area of a grill grid

6.6 | Dimensions of warming compartments

The height, width and depth of the calculated volume within the warming compartmenit are
meagured and indicatedNn millimetres.

NOTE| When a heating element is located inside the warming compartment, the dimensions are measured up to
its mopt protruding part.

6.7
Thes

- Levelof-shelf
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6.7

The fnass of the appliance-including-onhrthe-accessorywhich-is-used-toperform-the testd

is de

the npass, only the accessory described in the test in Clause 8 shall be considered.

7 4

7.1
The

steam oven jinéel

TFhe

Mass of the appliance

ermined and expressed in kilogrammes, rounded to the nearest kilogramme. To deter

Dvens-and-combi-steam-ovens Preheating and accuracy

General Purpose

burpose of the tests in Clause 7 is to assess the performance of the oven and ¢

berformance-is-also-assessed by -means-of cooking-tests

|||||||

mine

bmbi

ation to preheating; and functioning of the control—and-energy-consumption-

7.2

Test setup

The air temperature in the empty oven and combi steam oven is measured with a
thermocouple-according that conforms to the criteria specified in 5.3 fixed to the grid that is
delivered with the appliance. It is placed in the oven and combi steam oven in a way that the
welding point of the thermocouple is located at the centre of the calculated volume of the oven
and combi steam oven with a distance of at least 30 mm from the grid.

If no grid can be purchased from the manufacturer of the appliance, the thermocouple-should

shall

be positioned in the centre in a suitable way.

Thermocouples are led through the door gap in a way that the door is completely closed without
applying additional force.

H-is-essential-that The door-is shall be completely closed.


https://iecnorm.com/api/?name=ed25f6c33df4ddf9ce4d75ae835c3c30

7.3 Preheating the empty oven

The purpose of this test is to measure the energy consumption and time it takes to preheat an
empty oven or combi steam oven from room temperature by a given temperature rise.

Prior|to the measurement, the whole appliance (this includes the material and the insulation)
shalllbe at ambient temperature of (23 + 2) °C. In multiple cavity appliances, each oven-qgavity
has-tp shall be measured separately. Only the cavity measured shall be switched on:

A hepting function, eco function or hot steam function shall be selected~The temperpture
control is set-at to the maximum position-fer-each-function. The appliance is“heated untjl the
rise-is reaches 165 K.

bo K § . Ly . ¢ tion.
E5 K for f | airci lati ¢ tion.
b5 K-for-hot steam-function-

Ll

The femperature rise is the difference of the oven temperatutres measured at the beginning and
at the¢ end of the test.

L

The fime foh (ph means preheating) in minutes and.seconds and the energy consumption A p

kWh [shall be measured.

hin

The {ime for preheating of the empty oven, Tohs shall be reported and rounded to the neprest
half minute.

The energy consumption for preheating the empty oven, Eph,s shall be reported in kWH and
roundled to-the-nearestk\Wh to\two decimals spaces.

If thgl oven has an additiohal preheating setting, the test-is shall be repeated with this setting.

NOTE| The energy cansumption of components, such as lamps and fans that are automatically switched on wjth the
appliahce, is included-in the measurement.

7.4 | Accuracy of the control

7.41 Purpose

The purpose of this test is to determine the accuracy of the temperature control and to calculate
the corrected temperature setting used for tests for Clause 9.

7.4.2 Measurements

Prior to the measurements, the whole appliance shall be at ambient temperature of (23 + 2) °C.

The temperature control element is set to the position marked 150 °C and the appliance is
heated for f;heck. 150 = 60 min. Then the temperature control element is set to the position

marked 200 °C and the appliance is heated for further 7. 200 = 60 min. Then the temperature

control element is set to the position marked 250 °C and the appliance is heated for a further
Icheck, 250 = 60 min.
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Markings of the control element for grilling are ignored. If 250 °C is not marked, the next higher
marked setting is taken into account. If the highest marked setting is below 250 °C, the highest
possible marked setting-has-te shall be chosen. If the control element is not marked in degrees
Celsius, the control element is set at appropriate markings taking into account the instructions
for use.

Measurements-are shall be performed without fast preheating function.

The oven temperature is recorded continuously in line with 7.2.

7.4.3

For 4

Vaso
meal|

Regs
devid
shall

NOTE

functijon that uses residual heat.

To ¢

Assessment

ssessing the accuracy of control, the deviations from each set temperature (745,
to the oven temperatures are determined where the oven_t&€mperature is the arith

during the last 20 min of 7,},ock-

rding the corrected temperature setting used for gtheests in Clause 9, the level g
only be corrected if all deviations V454, V5q9 @and V55q are < 20 K.

Deviations equal to or more than 20 K are not @grrected because the device is assumed to have g

V200
metic

f the

tions V450, Voo @and V7,50 are decisive. The température setting used for tests in Clalise 9

n eco

Iculate the corrected temperature ggtting for the tests in Clause 9, the oven temperajures

T150 pNnd Tpgq are used and linear regression is applied.

8 Energy consumption.and time for heating a load

8.1 | Purpose

The purpose of this(test is to measure the energy consumption and the time for heating ajload
for algiven heating ‘function or an eco function in an oven, combi steam oven and qombi
micrgwave ovens The load is a water-saturated brick—which—simulates—both—the—the¢rmal
properties—and the-watercontent-of food{e-g—meat) that is representative of any food, g4.g. a
roasf dinpex.

Priar Y~ £+l bhal L Lilay H Lisol Y~ 4 HP | a i H ldtinn)
Priorto—the—meastrement—the—whote—apphance—{ithis—inctudes—thematertatand-the—insutation)

8.2

Symbols and abbreviations

Table 3 shows the main symbols used in Clause 8.

Table 3 — Symbols

T . temperature setting displayed by a knob or by the control display, s is the setting and £ =1, 2, 3
' (summing index)
To1x / Too i measured observer temperature in phase 1 or phase 2
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Tor ! Tao s measured ambient temperature in phase 1 or phase 2
Tepp measured temperature in the cavity centre in phase 2
ATy, average temperature rise as difference between the average ambient temperature and the cavity
temperature measured in phase 2
Toos measured temperature in the cavity centre in phase 2, smoothed
Toon average temperature in the cavity centre in phase 2
E, measured energy consumption in phase 1, when the last of the two thermocouples in the brick
reaches a temperature rise of 55 K
t/v maeasurad timg in nhacg ’IY when thg last of thg two fhnrmnr-nuplnc inthg bhrick raachge o
! temperature rise of 55 K, also applied for phase 2
to start time of phase 1 or phase 2
i start index determined to calculate AT, and Tog i ls depends on the oven funegtion)and thg
temperature profile
c, ratio between the observer temperatures measured in phase 1 and in phase,2 in the whole
phase (¢, to t,)
5, ratio between the observer temperatures measured in phase 1 anghinphase 2 in the last 20 fnin
of the whole phase (¢, to ¢,)
AT difference between temperature setting 7. and average tempecdture 7 in the cavity centfe in
s,k K c2,k
phase 2
E 4] calculated nominal energy consumption in kWh for fieating a load at AT,
AT, nominal temperature rise; 165 K for all heatingfunctions and eco functions
Iag, calculated nominal time in s for heating a load*at A7, = 165 K for all heating functions or e¢o
functions
8.3 | Test load
8.3.1 General
The fest load shall be a brickewith two holes for temperature measurements, as shown in
Anngx C.
8.3.2 Pre-treatment
A ney brick shall. be‘dried before using it for the first time in an oven-ef-about-50-lvelumg with
a forged air circulation function at 2 175 °C for 3 h. No more than two bricks shall be dried at
the spme time_in the same oven.
NOTE| 1< A brick that is still damp due to a previous test needs at least 8 h to be dried as described above. Hoyever,
see Npten1in.8.3.3.

The weight my (4 means dry) of the completely dry brick without thermocouples shall be

measured within 5 min after removal from the oven and shall be noted in grams. The dry weight
myq shall be in accordance with the dry weight specified in Clause C.1. The brick shall be

identified for accurate calculation of the water absorption in accordance with 8.3.3.

Place markings 32 mm from the measuring point of the two thermocouples in accordance with
5.3, and insert the thermocouples into the holes until the marking matches with the surface of
the brick. The thermocouples shall be fixed to ensure that the measuring points remain at a
depth of 32 mm during the whole test procedure. See the example in Figure 7.
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a b

o S

IEC

Key

screw with a hole of 1 mm

(o2 )

steel tube

(]

measuring point
d 32mm

e nu

Figure 7 — Example of a thermocouple-for-the testof 7-4

The fhermocouples may be fixed by means of a droplet of silicon glue at the surface of the|brick
or byl other suitable means.

Owinlg to the porosity of the brick,-eare-should-be-taken ensurethat the holes of the brick are
not gnlarged if the thermocouples are removed and reinserted«

NOTE|2 A brick can be used for about twenty tests when handled with hormal care.
8.3.3 Preparation

The brick, pre-treated in accordance with 8.3.2,%shall be prepared for energy measurement as
follows.

NOTE|1 It is not necessary to pre-treat the brick-between uses. It gets approximately the same water contenf each
time i is soaked in water.

The brick shall be put into a water'eontainer so that it is completely covered with water af less
than [20 °C. The water container with the brick is placed for at least 8 h into a refrigeratof and
coolgd down to a centre temperature (both thermocouples) of (5 + 2) °C.

A hof brick shall be codled down in air to a centre temperature below 25 °C before putting it
into §he cold water.

NOTE|2 A hot brick\put directly into cold water would absorb substantially more water due to the capillary|effect
and different water‘viscosity at different temperatures.

Between(test series, the brick should be stored in a refrigerator and preferably not soaked with
watef.. 1he water used for soaking the br|ckser:\kmgwtafemC should be kept (to reduce dissdlving

proc ccac) | e- tha I’\V‘II'\II'D c\l‘nrc\na \Alol‘ar sah ha reduse
EeSSeS)—+e—hHe toage DE+EeuSe

After the brick has been taken out of the water container, excessive water is allowed to drip off
for 1 min. Then the weight of the wet brick m,, shall be measured and the absorbed amount of

water is determined in g taking into account the weight of the thermocouples, if appropriate, by
calculating Am = m,, — mq (,, means wet or water; my is measured according to 8.3.2). The

amount of absorbed water shall be as specified in Clause D.1.

The temperature of the brick is measured. Both thermocouples shall read (5 + 2) °C.
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Measurement

8.4
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8.4.1 Test Procedure

Prior to all measurements, the whole appliance (this includes the material and the insulation)
shall be at an ambient temperature of (23 £ 2) °C. In multiple cavity appliances, measure
each oven cavity separately and switch on only the cavity measured.
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Remove all accessories delivered with the appliance, such as baking trays, side racks that are

not u

sed for placing the load.

Measure the cavity temperature T,y in the empty appliance with a thermocouple that conforms

to 5.3 fixed to the grid delivered with the appliance. Place this grid in the appliance in a way
that the welding point of the thermocouple is located at the centre of the calculated volume of
the oven and combi steam oven with a distance of at least 30 mm from the grid. If no grid can
be purchased from the manufacturer of the appliance, the thermocouple should be positioned
in the centre in a suitable way.

Addit
fix a

second thermocouple close to tfwe oven thermostat inside the cavity as desesk;

Figurle 9, Figure 10 and Figure 11. This thermocouple is the "observer thermocouplQ.‘\/

Lead
apply

the thermocouples through the door gap in a way that the door is complete@osed Wi
ing additional force. A

-

o/
To determine the energy consumption of a heating function or &&co function,

meagq
of tw

- P

e

b phases:

hase 1: energy measurement while the brick is in the ov@;
hase 2: determination of the reference temperature aré\the c-factor (empty oven).

The dliagram in Figure 8 shows the entire process o&@surement.

urements with different temperature settings are necessary. E@nﬁ measurement corjsists

this,
bd in

fhout

three
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o |
o
& END END
2 brick check
g Phase 1 test Phase 2 test
Q Test cycle with brick _ Cooling;A Test cycle empty oven
N . ’ u
f’ ‘\"! v \‘1’
!
Fi
N
Q/C) Time (min)
‘\\ 1EQ
& ®)
Phase 1 Cooling A{:) Phase 2
--- observer \Y - observer
temperature S\Q\ temperature
To1,k \,\@ T02,k
— centre RS — cavity
temperature 7$ temperature
brick JSJ
TcZ,k
FaN
LAY
. ’\C\’J: .
Flg@ 8 — Entire process of measurement
For Hoth phases, the erature T, is recorded continuously with a thermocouple fixed
a disfance < 10 mm {0 the oven thermostat inside the cavity without contact. This thermoc
is the observer th&xmocouple; it is fixed symmetrically in both x and y axes, on the directi
the z|axis (seedRigure 10 and Figure 11). The D axis is oriented toward the centre of the g
(see [Figure g))Mount the observer thermocouple on the closest wall of the cavity with a

resis

If thd

regarding the position of the thermocouple.

ant@é.

with
buple
pn of
avity
heat

udtions

If more than one oven thermostat is available, the information about the oven thermostat
relevant for the temperature control of the considered cavity can be obtained from the
manufacturer's instructions.

Keep the position of the observer thermocouple unchanged during phase 1 and phase 2.
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Dimensions in millimetres

IEC Q({})
Key NG
s
Th ¢ven thermostat %Q
To bserver thermocouple (b

Tc ¢ven centre thermocouple

D irection toward the oven centre \Q/C)

Figure 9 — Installation observer tl(9§mocouple

Q c Dimensions in millimetres

@. ........
X

D
&

To

IEC

Key

f fixation wall - position of the thermostat to the fixation wall (the thermostat body shows a perpendicular position
to the surface of the fixation wall)

To observer thermocouple

Z direction — under thermostat

Figure 10 — Vertical installation of the observer thermocouple
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Key

Dimensions in milli

metres

<<
7.
2

f fixption wall - position of the thermostat to the fixation wall where the ther gat body shows a parallel p
to [the surface of the fixation wall Q;CS

To ob'Eerver thermocouple g\\

Z dinection — in front of thermostat O

8.4.2 Oven settings ‘\

Figure 11 — Horizontal installation o@observer thermocouple
S

<
For measuring the energy consumption, a P&ting function or eco function shall be us
morel than one heating function or e%&unction is available, the recommendation i

manyfacturer's instructions is taken infe¢

The

defin

temp

ccount.

xO

erature and the e%age cavity temperature measured in phase 2; k =1, 2, 3 (ki

sumrhing index). Q

The
(5 is

temp

knob

empera %atting T,, which is the displayed setting of the knob or the control di
he s ), shall be noted. If the temperature steps are not clearly marked

r tﬁ.ya setting should be determined by the angle according to the visible marks o
u%vrg polar coordinate paper (see Annex E).

sition

ed. If
h the

emperature control is sq\&a position where the average temperature rises ATCZk as

ed in Table 4 can be" expected. ATcz,k is the difference between the average ampient

5 the

splay
the
n the

If the temperature is set by a knob, the knob shall always be turned from zero to the required
setting.
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Repqrt the used heating function or eco function and the temperature settinq‘}?s,k for
meagurement. (19
8.4.3 Phase 1 Q

The iollowin% are measured:
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Table 4 — Temperature rise for three settings
Temperature rise
ATC2’1 (135 + 15) K
ATCZ,2 (165 + 15) K
AY_’C2,3 (195 + 15) K@
a8  Or the maximum temperature rise if this value cannot be reached. A

Q}/

Rlemove all accessories delivered with the appliance, such as b@g trays and side r
which are not used for placing the brick.

ace the brick, prepared in accordance with 8.3.3, in the gﬁetric centre of the calcu
cpvity with its largest surface centrally on the grid deli d with the appliance, wit
tHermocouples on the upper side. If no grid can be puréhased from the manufacturer g
appliance, any suitable grid should be used, howe not a baking tray, tin or similar.

0

Insert the grid into a shelf support level of the a ;ﬁ?a ce so that the centre of the brick ¢
ap close as possible to the centre, but not hi r than the centre, of the calculated c
The longest axis of the brick shall be parallét ith the appliance front. Where the griq
bk inserted in two different positions (e. ide down gives a different height), the po
should be taken that brings the brick's tre closest to the cavity's centre, but not hi
g

than the centre of the cavity. W

Iff the appliance is prepared \7&91 the thermocouples, do not operate it with a fun
cpmbined with microwave energy. Out-coupled microwave power through
thermocouples can dam@antruments.

NPTE 1 See Annex D.

Start the measur ﬁ within 3 min from the removal of the brick from the refrigerat
syitching on the@ppliance following the requirements for setting.

.

the gﬁjred energy consumption(s) £, in kWh and the time(s) 7, in min and s, whe

e two thermocouples in the brick reaches a temperature rise of 55 K, k=1, 2

each

hcks,

lated
h the
f the

bmes
Bvity.
can
Sition
gher.

nly if the grid is already placed on lowest level may the centre of the brick be hjgher

ction
the

br by

n the
and

i

centre temperatures of the brick in °C;

T,

01,4 continuously measured by the observer thermocouple in °C;

ambient temperature 7,4 , from the beginning of the test (when the appliance is switched
on) to the end of the test (i.e. when the last of the two thermocouples in the brick has

reached 55 K temperature rise) in °C.

NOTE 2 The energy consumption of components such as lamps and fans that are automatically switched on with
the appliance, is included in the measurement.
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8.4.4 Phase 2

In phase 2, the measurement of phase 1 is repeated in an empty oven.

For this, remove the brick and cool the appliance as long as it is ensured that the whole
appliance (this includes the material and the insulation) is at ambient temperature of
(23 £ 2) °C. Forced cooling by a fan can be applied.

After cooling, verify that the setting is strictly identical to that used in phase 1 (see 8.4.3). This
includes:

— ufichanged position of the observer thermocouple, Y
— spame temperature setting 7| ;; 2\,
— same heating function. (1‘})

Switgh on the appliance and operate for the same duration of ¢, (measured iﬁ‘@4.3).

o/
Meagure the following data continuously: %@Q

L2 . from ¢4 to ¢, by the observer thermocouple during phase ’[Q)Q"C;

Lo from 7 to 7, by the thermocouple positioned in acq‘g\dance with 5.1 for measuring the

T]

— T}, from ¢ to ¢ by the centre thermocouple during phaSe\((Z/ °C;
T]
ambient temperature in °C. O

8.5 | Calculation §

)

8.5.1 Smoothing the measured values <

For further calculation, the measured da ’}'02,1\7 are smoothed by a moving average apglying
Formula (1) in order to exclude possill{&measurement noise.

xO
Rey W S
’ C)\\ c2ki — 2n+1j=_n C2,k,i+j (1)

Whete: O
TCZ,ki is @Q;moothed temperature in the cavity centre in phase 2 in °C;
Tensls Q)s the measured temperature in the cavity centre in phase 2 in °C;
. \% 4l ] o
1 tIS—tRe-Sampre—haexX;
n is defined by n =VS%°"_1J and where 7o, = 30 s;
Js is the sampling rate in 1/s.

8.5.2 Determining the average temperature rise for a heating function (phase 2)

If the manufacturer classifies the function under test as a heating function, this clause shall
be applied to determine the average temperature rise.
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The
and ]

Q
The gverage temperature rise for a heating function shall be calcul@:?n the following pHd

i. shall be defined as: o
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&
Q(l/ IEQ

Figure 12 — Example — average temperature rise for a heating\f‘t;]ﬁction
o/

©

btart of this period shall be the point where Tc2,k reaches\%— 20 K. Hence, the start

S
Tali) <20

\\9@

time period between T, - 20 an@d of measurement is less than 60 % of whole
b time period is prolonged to 6%%of t;- In this case, the start index i, shall be defing
b\

S
C)\\O iy =i, —0,6i,

bverage tem e@ure rise ATcZ,k shall be calculated by averaging the difference of |
Ha2,k,i for @

O
D
&

L ~
> (Toonj —Tazk,;)

il the end of the measurement (see Figure 12) by applying Formula (4]):

riod:

ndex

(2)

time

d as:

(3)

-
c2,k,i

(4)

_ =
ATpp s =12
2k i —i, +1

Where:

ATcz,k is the average temperature rise in phase 2 in K;

TcZ,k,j is the measured temperature in the cavity centre in phase 2, smoothed, in °C;

Taz .k, ;

is the measured ambient temperature in phase 2 in °C;

is the sample index representing the starting point;
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iy

is determined by I = Ltk stJ

The average temperature Tczyk shall be calculated accordingly to Formula (5).

i .
Z TcZ,k,j
Jj=is

l.,lv _i., +1

TcZ,k -

Whete:

TcZ,k

8.5.3

3

Q}/

W
>
is the average temperature in the cavity centre in phase 2 in °C. ,\

o/
Determining the average temperature rise for an eco funpbﬁbn (phase 2)

If thd manufacturer classifies the function under test as an eco flf@ction, this clause shall be

applipd to determine the average temperature rise. For an ec
be ayeraged within a 20 min period depending on the techni?\ lution used for saving en

See ¢xamples in Figure 13 and Figure 14. o

— Technical solution A (See Figure 13) QO<<
N\

ction, the temperature

The pverage temperature rise ATcz,k is calculé@\@ by averaging the difference of 7, ;.

Tep i} for 1 200 s starting when the temper setting is reached. Formulae (6) and (7)
be applied. $
R\

\J;\'O fCZ,k(is ) = Tks
S

.

S

42004i-1
@Q z (Teok,j — Tazi, )
& ATgpy =———
11200

shall
Ergy.

and
shall

11200

is the average temperature rise in phase 2 in K;

is the measured temperature in the cavity centre in phase 2, smoothened in °C;

is the measured ambient temperature in phase 2 in °C;

the sample index representing the starting point;

is defined by | 1200 f; |,

The average temperature Tcz,k shall be calculated with Formula (8).
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AY)
If thg temperature setting i ot reached before the last 20 min of phase 2 start, the ave
temperature rise A7, , is calCulated by averaging the difference of T, ; ; and 7,5 ; ; for th

20 mjn of phase 2; se mula (9).
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4200+i-1
Z Tea,j
— j=i
TcZ,k = S
1200

2023

(8)

T

(%) f ¢ (min)
\\'Q “ IEC

Figure 13 - Exa@%\es — set temperature reached

Technical solution B (See Fiqﬁ‘eOM)

O
@ 3

O L
Q/Oé Mg = J=ik 11200
A\

(fCZ,k,j - TaZ,k,j)

11200

rage
b |ast

Where:
ATy is the average temperature rise in phase 2 in K;

TcZ,k,j is the measured temperature in the cavity centre in phase 2, smoothed in °C;

Taz,k,;

is the measured ambient temperature in phase 2 in °C;

i1p00  is defined by U 200><fsJ;

I

is the index determined by Iy = Uk stJ
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The average temperature Tcz,k in °C is calculated with Formula (10).

iy, .
Ton
2: C2,k,j (10)

= J=irt1=in00
Tc2,k - .
11200

Whete: A

Ty | - - Q
2k is the average temperature in phase 2 in °C;

T (°C)

t [min)
IEC

Figure 14 — Exani?% — set temperature not reached

xO
Calcyilate and note the averag&temperature rise ATons in K for each measurement (each

.

meagured heating mode anttt}hﬂperature setting, see Table 4).

Calctylate and note th@%—:‘rage temperature TCZ,k in °C for each measurement (each meagured
heating mode an@&ﬂperature setting, see Table 4).

8.5.4 Ca (lyg;ion of average ambient temperature

The v%gge ambient temperature in phase 1 and phase 2 is calculated with Formulae (11) and
(12):T\

I
> Tatg, (1)
— j=1
Ta1,k= .
Ik
>
Taok,
| gk (12)

a2,k X
s
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The average ambient temperature in phase 1 and phase 2 is rounded to one decimal space and
reported.

8.5.5

Determining the c-factor

Determine the ¢, -factor for each measurement. The ¢;-factor is the ratio between the observer
temperatures measured in phase 1 and in phase 2 in the whole phase, ¢, until 7;, calculated as
shown in Formula (13):

Tn1‘lf

Whe

jrun

The
repo

8.5.6)
In th

Dete
temp

calcd

== (13)
Too A
| Q7
W
. P
&
ik (b%
ZTolk,j %Q 14
I (14)
T01k = lk @C)
O
& O
Ik
_ gf“’@g (15)
Toox = f__\}\_
QR
7
\g%\
5 from 1 to i, where i, is determi@% by ik :Ltk stJ
1, ¢ and cg per heatingbfgiction or eco function is rounded to two decimal placeg and
ted. C)\\
Determining s-factor
b case that t (-,Qjeating mode is designated as a heating function, the s-factor shall be
detemined in a ion to the c-factor.
fmine s,-factor for each measurement. The s, -factor is the ratio between the obsperver
er s measured in phase 1 and in phase 2 in the last 20 min of the whole phase, #;, - 20,
|[at&d as shown in Formulae (16), (17) and (18):
T
= M (16)

T2 k.20
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Where:

i

z To1,k, Jj

7 _ J=ik+1-in00 (a7
014,20 — .
U
I
Z 1577
ey
7 _ JEit =00 A (18)
02,20 = ; Q}/
U

Kby
5
03(0

jrung from 1 to iy5q9, Where i, is determined by ik = Uk stJ @Q

00| is defined by | 1200 f; |

The g4, s, and s5 for the heating function is rounded to twq\&&’lmal places and reported.

8.6 | Acceptance verification of the test results Q<< N
8.6.1 Average temperature rise and standar gviation
Resylts of the tests in accordance with 8.5 shatl only be accepted if
a) the average temperature rises ATep @;e\'within the temperatures specified in Table 4 and
a) the standard deviation o as defi&e&m Formula (11) is below 0,050 kWh.
Othefwise, for the appropriatebfgction, all measurements shall be repeated in accordancg with

<

The [standard deviatio@-’is calculated, from the data pairs A7,, and E, measur¢d in

accofdance with 8. ,Qcording to Formula (19) for each heating function or eco fungtion,
k=12, 3 (see S 4.

X

< 02
\<</Q o Qy_Q% (19)
TN n-2

where
n is the number of measuring points (for the purposes of this standard, n = 3);
f is an approximation factor, = 1,2.

For calculating the standard deviation, the f-factor of 1,2 shall be used.

4 Applied statistics, formulas 5.29a and 5.69, modified. See the Bibliography.
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1 For the purpose of this standard, A7,, can only vary between 120 K and 210 K resulting in an f-factor of

between 1,15 and 1,21. The approach to calculate the f -factor is given in Annex F for information only.

NOTE

8.6.2

2 The terms Q are described in Annex F.

Temperature setting and average temperature rise

The difference AT, between 7, and TcZ,k shall be calculated with Formula (20):

Whe

AT,

KN 2

Tk

s,

Tc2,k

The {lifference AT, shall be < 20 K.

If any
8.4 W

NOTE]
heatin

functions and eco functions.

8.6.3

The
simil

NOTE]
the th

The

The

¢, 2 0,92. Q‘®

3
e Q>
is the difference between the set temperature and the average tempeﬂ’&ure;
(:{
o0
is the average temperature in the cavity centre in phase Z@Q
&
O
of the difference AT, . is > 20 K, the measurené( shall be repeated in accordancd

ith an appropriate function. \Q
The tolerance of 20 K is needed due to the long sh&ain of tolerances (e.g. thermostat, connection, po
g elements, control element and printing) andwg?act that the temperature scale covers different h

N

c-factor A’\Q

is the set temperature;

(20)

with

wer of
bating

-factor is used to show that tN,chermaI behaviour of the oven in phase 1 and phas¢ 2 is

Al B

W
The c-factor is less than'o’ne, since each load, i.e. the brick in the case of energy measurement, infly

Ermal behaviour.

-, -factors calc@Qd in 8.5.5 for a function designated as a heating function sh4

I

ck-facé)calculated in 8.5.5 for a function designated as an eco function sha

ences

Il be

Il be

8.6.4

s-factor

The s,-factors are used to show that a function designated as a heating function does not use

resid

ual heat.

The s,-factors calculated in 8.5.6 for a function designated as a heating function shall be
5,2 0,92.

8.7

Final electric energy consumption

If the acceptance criteria requested in 8.6 are fulfilled, the final energy consumption is
calculated for the nominal temperature rise using the linear regression based on the calculated

data

point AT, (see 8.5) and the measured data point £, (see 8.4.3); see Formula (21):
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Exy =S-ATp +B (21)
Where:
Eng is the calculated nominal energy consumption in kWh for heating a load at the setting
of the appliance with a temperature rise of A7y ;
ATy is 165 K for all heating functions and eco functions;
S is the slope calculated according to Formula (22); A
B is the intercept calculated according to Formula (23). Q}’
Vi
n _ n _ n Q
"Z(ATCZ,k 'Ek)_ D AT || 20 Bk ,\(1/
k=1 k=1 k=1
5= 2 Q (22)
n _ 2 n _ (b<0
”Z(ATCZ,k) _(ZATCZI()J Q
=1 =1 C)Q)
\‘o
B = k=1 k= 1«
n \
S
7
&

8.8 | Time for heating a load $

The fime for heating the load shall b&b&culated and determined in the same way as the enpergy
conspmption.
c\}‘

Replace in the Formulas (2@(23) the E values by the appropriate ¢ values, i.e. replace

n Formula (21), . y tnge

i Formulae ( é{a’nd (23), E; by ;.

Where

is @alculated nominal time in s for heating a load at AT, = 165 K for all hegating

Q/ﬁs&tlons or eco functions.
N

8.9 Reporting of test results

ATy

A supplementary file to calculate the energy consumption and related values is located at
https://www.iec.ch/sc59k/supportingdocuments. These calculations may be made in any
suitable spreadsheet programs.

Report the following data for the measured heating functions or eco functions:

a) type of the appliance, available heating function(s) and eco function(s);

b) supply voltage at which the measurements were made;

c) tested heating function(s) and/or eco function(s);

d) energy consumption(s) Enrg in kWh to three decimal places, in accordance with 8.7;
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me( , rounded to the nearest minute.

S) ATy

For multiple cavity appliances, the values shall be reported separately for each cavity.

9 Cooking tests

9.1

General

2023

Owing to the use of food, the tests specified in Clause 9 are considered to be applicable for
comparative testing only.

All t
acco

The heating function that is used for measuring the energy consumption (seeGlause 8) s

be u
abilit

If an
shou
the 4

NOTE
perfor|

For b

rdance with the approach determined in 7.4.

ted for determining the heat distribution on one level (see 9.2.2) and for measurin
y to supply heat on one level (see 9.3).

eco function is used for measuring the energy consumption (see Clause 8), that fun
d be used for determining the heat distribution on one level(s€e 9.2.2) and for meas
bility to supply heat on one level (see 9.3.1).

As already stated in the definition, an eco function is sased for certain applications. Hence, i
Mmance tests are applicable.

psts in this clause shall be carried out applying a corrected temperature .seftimg in

hould
y the

ction
uring

ot all

aking on two or more levels, the function recommended in the instruction manual is yised.

9.2 | Heat distribution

7.5.1  General

The heat distribution—is asceccaed bv-means of the tecte of 75 2 ar 7 5 33 denendinaoh-the

The-heat-distribution-is—assessed-by means—of the tests of 7.5.2 or 7.5:3 depending-op-the
. ‘ . . ‘ _

9.2.1 Shortbread

9.2.11 Purpose

The purpose of this'test is to assess the heat distribution within the appliance.

9.2.1(2 Ingredients

500 ¢ white'wheat flour, without raising agent

200 g “baking margarine with 80 % fat content, or salted butter

200 g castor sugar (max. grain size 0,3 mm)

2 eggs (55 g to 60 g, with shell)

39 salt

9.21.3 Procedure

Mix together the flour, castor sugar and salt. Rub in the margarine. Beat the eggs and add to
the flour mixture, mix lightly in a food mixer until the dough is smooth. Remove the dough from
the mixing bowl and form it into a loaf. Cover and store it in a refrigerator at a temperature of
(5 £ 2) °C for at least 8 h. Remove the loaf from the refrigerator-appreximatety34-+h 60 min to 80
min before further handling.

Extrude the loaf into strips by means of a worm conveyor attachment using the nozzle as shown
in Figure 15. Cut the strips to a length that fits the baking-sheet tray supplied with the appliance
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or that recommended by the manufacturer. Position the pastry strips as shown in Figure 16 so
that they will be parallel to the appliance door.

Dimensions in millimetres

QL\/‘ 20 &1

A
Y

Figure 15 — Shape of the nozzle for extruding pastry

Dimensions in millimetres

Figure 16 —Position of pastry strips on the baking-sheet tray

9.2.14 Preliminary’measurements

Preliminary testSt:are carried out to determine the appropriate baking time to achiev¢ the
speclfied browsing.

The ¢optrol is set in accordance with the instructions for use for this type of mixture.

If instructions are not given, the control is set so that the centre oven temperature is 175 °C for
ovens with forced-air circulation and 200 °C for ovens with natural convection without
preheating.

The-sheet tray is inserted into the appliance in accordance with the instructions for use. If
instructions are not given, the-sheet tray is positioned as close as possible to the centre of the
cold appliance. The-sheet tray is removed from the appliance when the strips have attained a
golden-brown colour. The baking time is noted.

The-sheet tray is placed on a grid and allowed to cool down. The browning of the top is
measured using the colour measuring instrument specified in Annex A or a digital measuring
system-aceording-to+#-5-3-6-3 in accordance with IEC TS 63350. Circles with a diameter of 20
mm are measured over the strips lengthwise, beginning and ending approximately 20 mm
trelatedte from the centre of the circle} from the end of each strip. The measurements are
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carried out in steps of approximately 50 mm. If the surface at the defined areas is damaged by
cracks, holes, etc., the measurement is shifted to other areas.

The average browning is calculated by dividing the sum of the values by their number.

The baking time is suitable when the average browning on top of the strips correlates to a
Feﬂeeﬁeﬂ#atueﬁley@%{-é)ﬁ% lightness value L* of (70,1 £ 2,35).

NOTE—A-supplierof Annex B recommends suppliers for the colour measuring instrument and digital measuring
systems-is-given-in-AnnexC.

9.2.1

The
time

The

$trips are loosened from the-sheet tray while still hot but left in their oniginal position.

.S Heat distribution test

procedure stated for preliminary measurements is followed, the strips being baked fg
which has been determined.

r the

If th¢ instructions state that a number of-sheeis trays can be baked simultaneously, an
additjonal test is carried out with the maximum number of-sheets irfays, the baking time Ieing
increpsed, if necessary.

9.2.1.6 Assessment

Within 1 h after baking, the browning is determined fop-both the top and bottom of the strips as
stated for the preliminary measurements.

The following results are calculated and stated:

— the maximum browning difference on the-top;

— the maximum browning difference en’the bottom;

— the average browning on the top;

— the average browning on the\bottom.

9.2.2 Small cakes

9.2.21 Purpose

This [test is intended-to assess the vertical and horizontal heat distribution, especially [for a
mixtdre that risesSsduring cooking.

NOTE[-Thestest is carried out using the general conditions of measurements as stated in
Clausge 5:

9.2.22 Ingredients

The quantities of ingredients for 30 to 40 small cakes are indicated in Table 5. For a
reproducible result, always prepare the same amount and discard any surplus mixture.
Ingredients as defined in Annex B should be used.
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Table 5 — Ingredients

Ingredients Quantities Remarks
9
Butter. with a fat content of Unsalted butter should be used. If unsalted butter is not
(83 + é) o 340 £ 0,5 available, the salt content of butter should be subtracted
- ° from the salt added to the mixture.

White sugar, fine (grain size 340 + 05 d95/d05: 90 % of the sugar crystals shall have a grain size

0,170 mm to 0,35 mm, d95/d05) - of 0,170 mm to 0,35 mm.
Middle-Medium-sized hen eggs, approximately (55 + 5) g,
are beaten and sieved until homogeneous, then weighed.

Eggs 300 £ 1
If frozen egg mixture is used, follow the instructions.of
Clause B.2.

Wheat flour

witholut raising agent,

unbldached. 450 + 1 Gluten: at least 24 %.

Minetal content: maximum 0,5 %

(dry gubstance)

Bakirlg powder 15405 Pho_sphate baking powder (doubleyacting) shall be useq (not
baking soda).

Salt 60,1

If more than 40 small cakes are required, two identical kitchen machines should be used simultaneously.

NOTE The eggs are sieved to remove any chalazae.

9.2.2.3 Paper cases

As the paper quality affects the rising height-and spreading, only the paper cases specified in
Anngx B shall be used for reproducible resuits. The paper cases are 48 mm in base diameter
and 29 mm in height. They are made of 70 g/m2 bleached greaseproof paper.

NOTE| A supplier of paper cases is indicated in Annex B.
9.2.2(4 Number of small cakes and positioning on the baking-sheet tray

The baking-sheet tray shall be measured in accordance with 6.4 and cover at least 80 % aqf the
usable width and 70 %%ef‘the usable depth of the cavity measured in accordance with §.2. If
the qupplied baking-sheet tray or the-sheet tray recommended in the instructions fits fhese
dimepsions, this baking-sheet tray shall be used. If the supplied or recommended baking $heet
tray gloes not fit;the above condition or no recommendation is given, then a baking-sheet tray
fitting the aboeVe condition, made of aluminium, no coating, matt finished, (0,9 + 0,1y mm
thickpess, lip-height maximum 6 mm shall be used.

The width and the depth of the baking-sheets trays are measured in accordance with 6.4 and
each divided by 75 mm to give the number of small cakes to be placed along its sides. The
numbers are rounded to give a whole number of cakes. Multiply the number of cakes from the
depth and the width to give the total number for the whole tray.

EXAMPLE
A width of 470 mm divided by 75 mm equals 6,3. This gives 6 columns of cakes.
A depth of 295 mm divided by 75 mm equals 3,9. This gives 3 rows of cakes.

Therefore the total number of cakes on the tray is 18.

The base of the outermost cakes should be at a distance of-approximately 14 mm + 4 mm from
the edge of the usable area of the baking—sheet tray, measured in accordance with 6.4.
Distribute the cakes evenly on the tray, in such a way that they do not touch each other.
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The manufacturer's instructions regarding the number of baking-sheets trays that-may can be
cooked simultaneously are followed.

9.2.2.5 Procedure
N . w bi bof e

Beat together butter and sugar in a food mixer until the mixture becomes soft and pale in colour
so that all the sugar is incorporated into the mix. Gradually add the egg mixture. Sift the flour,
baking powder and salt together and gently fold into the mixture; loosen the mixture as required
from the edge of the bowl to ensure that the mixture is homogeneous.

The femperature of the mixture shall be (23 £ 2) °C directly after mixing.

NOTE|1 A suitable food mixer for which the mixing time has been determined is indicated in AnnexB.

Ensure that the paper cases maintain a uniform circular shape by carefully,pee€ling cases|from

the olutside of the batch without distortion.

Weigh (28 £ 0,5) g of the mixture into the centre of the paper cases.and place them evenlly on

the

king-sheets trays. Bake immediately.

NOTE|2 The tests are carried out using corrected temperature controlvsettings according to the diffefences

determined by the test of 7.4.

Q
-~

0]

king on one level

n

pllow the operating instructions with respect.tol the-heating function, temperature, |shelf
bsition and preheating. If preheating is recommended, small cakes are placed in the
bpliance when the end of the preheating phase is indicated, for example by visual or
coustic signal, or after a recommended(preheating time. If no instructions are giver], the
bpliance is set to 160 °C for a forced air Circulation function or to 185 °C for a convenfional
pating function and the baking-shegt tray is placed in the middle of the cold applijmce.

>0 0 0T

hile the small cakes are baking, the position of the baking-sheet tray shall not be changed.

he baking time shall not exceed 40 min when baking on one level (including preh
me).

ating

=4 <

03]

laking on two levels

he baking-sheets {rays are placed simultaneously in the appliance one above the pther
hd removed simultaneously at the end of baking. While the small cakes are baking, the
bsition of the baking-sheets trays shall not be changed. Follow the operating instrugtions
ith respectwio’ the—heating function, temperature, shelf position and preheating. If
reheatingfissrecommended, the small cakes are placed in the appliance when the ehd of
e preheating phase is indicated, for example by visual or acoustic signal, or affer a
r¢gcommended preheating time.

TO ST 0

flnolinstructions for small cakes on two levels are given, the appliance is set to 160 °[C for
a forced air circulation function and the baking-sheets irays are spaced evenly in the cold
appliance. The horizontal position of the baking-sheets trays shall be in the middle of the
cavity base area. The vertical position of the-sheets trays shall be spaced as near as
possible to one-third and two-thirds of the usable height without modifying the shelf racks.

NOTE 3 Baking on two levels is not carried out for small-even-cavities cavity ovens;-as-defined-in-3-10.

The baking time shall not exceed 50 min when baking on two levels (including preheating
time).

Baking on more than two levels

If the operating instructions recommend baking on more than two levels simultaneously,

then cakes are baked in accordance with the instructions (heating function, temperature,
shelf position, preheating and baking time).
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9.2.2
9.2.2

.6 Assessment

.6.1 General

Within 30 min after baking, the paper cases are very carefully removed so that the largest base
area possible can be assessed. For assessment in accordance with 9.2.2.6.3, at least 50 % of

the b

NOTE

ase shall be undamaged. Otherwise the test shall be repeated.

Cooling the small cakes quickly can aid the clean removal of paper cases.

The browning of the top and base of the cakes, the differences of browning between these, and

the e

venness of rise, are assessed within 1 h after baking. If small cakes have been bak

d on

seve
they

The 1
This

9.2.2,

For @
critern

ral levels simultaneously, each-sheet tray shall be assessed separately (single resuit
are also assessed together (overall result).

equirements of the results of these small cakes baked on one or more levels are diffg
shall be considered in the evaluation.

6.2 Visual assessment

omparative results, the evaluation of browning may be done/by)a visual check usin
ia for assessmentin 9.2.2.6.4

and

rent.

g the

The hrown shade numbers-ef Table-B-4-are specified in IEC TS 63350 shall be used to evaluate

brow
each

NOTE
https:

9.2.2

hing. For a visual check, the same background colour’and illumination shall be usg
tray.

A supplementary file to generate the brown shade chart is located
www.iec.ch/sc59k/supportingdocuments.

.6.3 Digital assessment

d for

at
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For reproducible results of the evaluation of browning, any digital measurement system shall
be used which complies with the requirements in IEC TS 63350, except the requirements for
colour recognition and verification of resolution.

9.2.2.6.4

Criteria for assessment (digital and visual)

The following criteria are relevant for the assessment:

a) Evaluation on the top of the small cakes

The top of each small cake is divided into 13 nearly equally sized sections, as shown

schematically in Figure 17.
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Key:

The values are adapted to the size and shape of each small cake.

e N ~
Ql Q| Q
'
IEC
dimension of small cake \/g
. . . . D, = x Dy = 0,6 x P,
dimension of middle section \/E
dimension of central section 1
D, :ﬁxa ~0/3% D,
Figure 17 — Template for the seétioning of small cakes
The arithmetic average of-reflectionvalueRy.}ghtness value L* is calculated for the Whole
alea of each section.
Al brown shade number is determinedsaccerding-to-Annex-B in accordance IEC TS 63350
ahd reported for each section.
1) Acceptable browning on the top

The average browning on'the top of each single-sheet tray and of all-sheets trays baked
simultaneously is calculated by dividing the sum of the shade numbers by thirteen {imes
the number of cakes.

The average browning on the top is reported to one decimal place (single results per
sheet tray and‘\overall result).

The resulisiof the test of 9.2.2 shall only be accepted if the average browning on the top
of all baking-sheets trays baked simultaneously is in the range of shade number 9,5 to
10,5.

NQTE Decimal places result from averaging.

Otherwise, the test shall be repeated with a modified setting. If the baking time exgeeds

40 min (preheating time included) for baking on one level or 50 min (preheating time
included) for baking on two levels respectively, the oven temperature shall be increased
accordingly.

The average browning should be within the given range for a comparable result.
"Cakes properly browned" on the top

All cakes with at least one section having a shade number outside the range 8 to 12 are
not included.

Cakes properly browned = number of cakes where all sections have shade numbers
between 8 and 12.

"Percentage properly browned" on the top

The percentage properly browned is the number of cakes properly browned divided by
the total number of cakes and multiplied by 100 %.
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9.3
9.3
9.3

The pufpose of this test is to assess the evenness of the heat supply by cooking a medium

at medivmiemperature-

Ability to supply heat
A Fatless'sponge cake
Al Purpose
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4) Browning difference on the top

2023

The maximum difference between the shade numbers of all sections is determined and

reported as browning difference on the top of each baking-sheet tray separately a
all-sheets trays baked simultaneously (single results per-sheet tray and overall res

Evaluation of the base of the small cakes

nd of
ults).

The—reflectionvalueRy lightness value L* for the undamaged part of the base of each small
cake is determined. A brown shade number is determined—aceording—to—-Anrnex—B in

accordance with IEC TS 63350 and noted for each small cake.

At least 50 % of the base of each small cake should not be damaged after removing the

anar caca Othoarnaica tha tact chould chall ha ranaatad
paper-case—Otherwise—the-test-should-shat-be+repeated-
1) Average browning on the base

The average browning on the base for each-sheet tray separately and of all-sheets
baked simultaneously is calculated by dividing the sum of the shade nuambers b
number of cakes.

The average browning on the base is reported to one decimal place\(single result
sheet tray and overall result).

2) Browning difference on the base

The maximum browning difference between the shade- numbers is determined
reported as the browning difference on the base of each-baking-sheet tray separ
and for all-sheets trays baked simultaneously (single r€sult per-sheet tray and o
result).

valuation of the browning difference between top{and base (top — base)

E

The browning difference between top and base“is calculated by subtracting the avs
browning on the base from the average browning on the top.
T
t

he browning difference between top and.base (absolute value) is reported for each-4
ey separately and for all-sheets trays baked simultaneously (single results per-shee;
hd overall result).

easurement of the height of smallcakes

abbing shall not affect thecheight of the cake.

he minimum height and’ the maximum height shall be recorded for each-sheef

a
M
The highest point of each small-cake is measured and recorded in millimetres. Cutti
s
T
separately.

trays
y the

5 per
and
ately
erall
rage
theet
Etray
hg or

tray

load

NOTE This test is applicable for comparative testing only.

9.3

1.2 Ingredients

100 g white wheat flour without raising agent
100 g maize-fleur starch (corn-fleur starch)

39

baking powder

150 g castor sugar (max. grain size 0,3 mm)
3 eggs (55 g to 60 g, with shell)
30 ml  water (approximately 45 °C)

These ingredients are sufficient to make one cake.
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9.3.1

.3 Procedure

Separate the egg whites from the yolks.

Whisk the egg whites with the water until a firm consistency is reached. Add the sugar and egg
yolks and whisk for 2,5 min. Sift the wheat flour, maize flour and baking powder together and

gentl

y fold into the egg and sugar mixture.

Line the base of an ungreased baking tin with greaseproof paper. The tin is made from steel,
black coloured without non-stick coating, not enamelled and has an inner bottom diameter of
(260 = 15) mm and a height of (65 + 10) mm. Spoon in the dough and distribute to a uniform

thick
posit
cake
temp|
conv
it to ¢

If the

carrigd out accordingly.

9.3.1

The
brow
the t

The following results are stated:

— the maximum browning difference on thetop;

— the maximum browning difference onsthe bottom.

The ¢ake is cut vertically through the-centre and the baking is evaluated. The height of the
is mgasured at the centre and at the lowest and highest point of the edge.

The gvaluation of baking includes a visual assessment of the thickness of the crust, cr
craters and texture. Photos can document the baking result—may—be—documente]
cheemehe

9.3.2 Apple pie

9.3.21 Purpose

The

oning in the appliance and setting of the control. If no instructions are given, plac
as close as possible to the centre of the cavity and set the control so that/the

bction. After baking for approximately 35 min, take the cake out of the appliance and
ool. Remove the cake from the tin and carefully remove the paper lining.

instructions for use state that the cakes can be baked on more than’one level, the t

.4 Assessment

hess. Follow the instructions for use for this type of cake with regard to preheating,

b the
pven

erature is 150 °C for ovens with forced-air circulation and 175 °C for ovens with ngtural

allow

bst is

brown shade chart—ef-AnnexB—is specified in IEC TS 63350 shall be used-to—agsess

bp and small cracks in the crust.

hing. Small irregularities are ignored. Irregularities<egan be, for example, small bubblgs on

cake

acks,

purpoese of this test is to assess the ability to supply sufficient heat to cook a heavy ITad.

NOTE This test is applicable for comparative testing only.
9.3.2.2 Ingredients
Dough:

300 g white wheat flour without raising agent
175 g butter, with a fat content of (83 + 2) % (salted)

759
1
<50

castor sugar (max. grain size 0,3 mm)
egg (55 g to 60 g, with shell)
ml water
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ng:

25¢g white breadcrumbs

50¢g seedless raisins

400

g fresh cooking apples (prepared weight)

759 castor sugar, grain size max. 0,3 mm

These ingredients are sufficient to make one pie.

9.3.

Mix
tob
into

2.3 Procedure

2023

the flour and sugar together and rub in the butter. Add the beaten egg and sufficient

B ball. Cover and store for at least half-an-hour in a refrigerator at a temperatu

(5 2) °C. Peel, core and cut the apples into slices approximately 13 mm thick-

Remgpve the dough from the refrigerator and divide it into a two-third and_ oné-third portion

out
the

elach portion to a thickness of 5 mm without kneading it again. Use the’larger portion t
Hase and sides of a baking tin having an inner bottom diametet ‘of (200 £ 15) mm 3

height of (50 £ 15) mm. The tin is made from steel, black colouréd-without non-stick co

and

Spr
eve

mot enamelled.

inkle the breadcrumbs evenly over the dough. Place the apple slices, raisins and {
nly over the breadcrumbs packing them down well. Gover the top with the remaining

of pastry. Seal and trim the edges. Make an incision in the top to allow the steam to esca

Foll

oven

oW the instructions for use for this type of pie with regard to preheating, positioning i

closd as possible to the centre of the colds@ppliance cavity and the control is set so thg
mearn oven temperature is 160 °C for ovens with forced-air circulation and 185 °C for o
with patural convection and the pie is left’in the appliance until it is cooked.

In oviens with forced-air circulation, the maximum number of shelves is used in accordance

the
app

the
are

imstructions for use, one pie being placed on each shelf. All the pies are removed fror
lipnce at the same time.

In O\lens with natural convection up to two pies are baked simultaneously, in accordance

instructions for dse; either on one shelf or two separate shelves. If two separate sh
used, one pie'may be removed from the appliance first and the other moved into its p

Alterpatively, the pies may be interchanged once.

NOTE| Onlyene pie is cooked if there is insufficient space in the appliance to cook two pies simultaneously.

9.3.

ater

ind into soft dough. Mix until a uniform consistency has been reached and knead’the dpough

e of

Roll
b line
nd a
ating

ugar
layer
he.

n the

, setting of control and cooking time. If ng,instructions are given, the pie is positiong¢d as

t the
vens

with
n the

with
blves
lace.

2.4 Assessment

The pie is removed from the appliance and allowed to cool down.

The uniformity of browning on the top and on the bottom of the pie is assessed by using the
colour measuring instrument specified in Annex A or the brown shade chart specified in
AnnexB IEC TS 63350.

The following results are stated:

the maximum browning difference on the top;
the maximum browning difference on the bottom.

The pie is cut vertically and assessed to check whether the filling is sufficiently cooked. The

(0] 0)

king time is stated.
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10 Steam ovens and combi steam ovens

NOTE These tests are applicable for comparative testing only.
10.1 Ability to supply steam
10.1.1 Purpose

The purpose of this test is to assess the ability to supply sufficient steam to steam a small and
comparable load of green vegetables by comparing the colour of the load with the colour of a
reference-prebe measurement.

NOTE[1 The more the colour of the load differs from the reference-probe measurement, the lower is the.abflity to
supply steam.

NOTE|2 Tests in Clause 10 are applicable for combi steam ovens, if a steam function is available,jand for steam
ovens.

10.1)2 Ingredients and steaming accessory

The measurements are made with (300 = 10) g fresh broccoli (Brassiea oleracea var. itglica)
with p uniform green colour, divided into equal florets. The corolla(of-the florets shall hgve a
diam=ter D of 35 mm to 45 mm. Qu%st&ks&heﬁ—buﬁheﬂe#e%s%h%ﬂdﬂeﬁa#teﬁmes%stalk
length [ v~ The dtalks

of thp florets shall have a length of (10 t 2) mm, whereby the length is measured from the
bottojm of the stalk to the lowest branch of the stalk but theyfloret should not fall to pieces. Do
not rinse the broccoli.

NoTEl4—For comparative testing, broccoli is usedueonly from one batch bought from the same
supplier at the same time and stored under the same conditions until needed for the tests|

NOTEl2—-Small yellow parts-are can be removed.

NoTE{3—Large florets-may can be cut invpieces to reduce waste.

NOTE[4 Rinsing water can influence the result.

The florets shall be at ambignt'temperature.

Use [the accessory in~accordance with the manufacturer's instructions. If no accessdry is
supplied and no inpstrdctions are given, take a square glass container with a height of
(50 4 10) mm andtouter bottom dimensions of 250 mm x 250 mm.

10.1.3 Procedure
10.1.3.1,“~“Reference-probe measurement

Prepare a reference-prebe measurement and a main-prebe measurement.

Use a cooking zone with a diameter of =2 180 mm and < 220 mm and of (1 700 £ 200) W. Take
a piece of stainless-steel cookware with an outer bottom diameter of (220 £ 10) mm. Fill in
approximately 400 g water, cover with a lid and heat up the water with the maximum power
setting.

When the water starts boiling, a steaming basket filled with (300 £ 10) g of prepared broccoli
florets is positioned.

NOTE 1 A supplier for a suitable steaming basket is indicated in Annex B.

Steam the broccoli by maximum setting-unti-the-stalks-of the floretsare-al-dente for (300 + 10)
s (reference doneness).
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NOTE 2 With this cooking time, the broccoli is al dente, which means it is steamed but the stalks are still crunchy
statks and the florets are not mashed-flerets.

After steaming, the broccoli is removed.

NOTE 3 For comparative testing, ideally the reference-prebe measurement(s) and the main-prebe measurement
are-ready steamed at the same time.

10.1.3.2 Main-prebe measurement

The temperature of the water shall be (15 £ 1) °C.

For gppliances without a fixed fresh water supply, the tank shall be filled with water untjl the
maximum level is reached.

Distrjbute (300 + 10) g fresh broccoli florets evenly on the accessory.

Steam in accordance with the manufacturer's instructions for this type of food with respect to
the skeam function, temperature, shelf position and preheating. If preheatihg is recommended,
the bfoccoli is placed in the steam oven when the end of the preheating.phase is indicatef, for
exanjple by visual or acoustical signal, or after the recommended pfeheating time.

If nojinstructions are given:

bt the steam function;
Hjust the temperature to the highest possible setting'< 100 °C;

s
a
— place the accessory in the middle of the cavity. “The middle of the cavity is calculated in
apcordance with 6.2;

d

Db not preheat.

Steam the broccoli until the doneness -0f the main—prebe measurement is identical t¢ the
doneness of the reference-probe measurement. The mainprebe measurement shall be al dente,

Only|testing results with nearlysthe same doneness are allowed to be compared.

If thg doneness of the main-prebe measurement and the reference-probe measurement differ,
the tg¢st shall be repedted by adapting the cooking time of the main-prebe measurement.

NOTE| Preliminary tests could be necessary to achieve the desired doneness of the-prebe measurement.

Whil¢ the bracceoli is steamed, the position of the accessory shall not be changed.

After|steaming, the broccoli is removed.

10.1.4 Assessment

The assessment shall be carried out immediately after steaming and shall be finished no more
than 5 min after steaming.

The doneness-has—te shall be assessed with several same-sized florets immediately after the
steaming process. For comparative testing, it is necessary that all-prebes measurements have
the same doneness as the reference-prebe measurement (see 10.1.3.1).

If the doneness is valid, the colours of the main—proebe measurement and reference—probe
measurement are determined using the green shade chart specified in IEC TS 63350 as follows:

— inspect the upper side of the florets only, the bottom side and stalks are not relevant;
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— find—the—Natural-Colour—System—(NCS®©®) green shade charts which characterize the
colours of the main-prebe measurement and the reference-prebe measurement best-by-using

the-shade-charts-specified-in-AnnexF; colour shall be visible in a concentrated area, while

single florets are not relevant;
B L 11T | T e e

ol

AC _lc
—  SUpply I~ main X]

wher
hmain

hR
Ah

suy

NOTE

The ¢
455

NOTE]
https:

The

ate the hue angle values 5 and hgin h

main ab’

hlculate the difference Ah as follows and state in

supply

Ahsupply - |hmain _hR|

(4%

is the hue angle value of the colour of the main measurement;
is the hue angle value of the ¢olour of the reference measurement;
ply is the difference between 5, and iy .

h,p in degrees is the value-staied on the green shade chart in IEC TS 63350:2022, Table 2.

ifference .AGWTAhSUpply defines the ability of the appliance to supply steam. The b
MAhsupply is, the/lower the ability to supply steam is.

1 Supplementary files to generate the green shade chart are located at
www.iecich/sc59k/supportingdocuments.

water_consumption is recorded either by a water meter or by metering the residual

contd

n{‘ef the tank and steam generator.

(24)

gger

vater

NOTE

2 Residual water is water that can be used for further cooking processes.

The following data are stated:

- 'AGWTAhsupply;

the cooking time (preheating time included);

the energy consumption in Wh (preheating included);
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— the water consumption;
— whether the water tank shall be refilled during steaming.

10.2 Distribution of steam
10.2.1 Purpose

The purpose of this test is to assess the horizontal distribution of steam and optionally the
vertical distribution.

NOTE The main application of steam ovens is usually steaming on one level. Some steam ovens allow steaming

on mc]: tevets—simtitanecousty-

The distribution of steam becomes apparent in the distribution of the green colours of\steamed
brocgoli. The more the colours of the broccoli differ, the more uneven the distribution of sfeam
is.

In addition, the main-prebe measurement is compared with a reference-prébe measuremegnt in
ordel to notice the best achievable colour of the batch of broccoli used,

10.22 Ingredients, steaming accessories and number of levels

The mmeasurements are made with fresh broccoli florets, prepared in accordance with 10.1.2.

The quantity of the florets depends on the size of the steaming accessory. Use approximately
1 g/cn?2.

The steaming accessory measured in accordance' with 6.4 shall cover at least 80 % df the
usable width and 70 % of the usable depth of the cavity measured in accordance with 6.2

If thg supplied steaming accessory recomimended in the instruction fits these dimensions|, this
accepsory shall be used. If the supplied or recommended accessory does not fit the above
condjtions, another steaming accessory, which shall be a perforated container fitting the above
condjtion as far as possible, shall be used.

For testing, the horizontal distribution of steam on one level is used.

Optignally the vertical\distribution of steam can be tested if steaming on more levgls is
recomnmended in thé manufacturer's instructions. The manufacturer's instructions regarding the
number of levels_steamed simultaneously are followed.

10.213 Procedure

Preparée the reference-prebe measurement in accordance with 10.1.3.1 and the main-grebe
meadurement as follows

NOTE 1 For comparative testing, ideally the reference-prebe measurement and the main-prebe measurement(s)
are steamed at the same time.

For appliances without a fixed fresh water supply, the tank shall be filled with water until the
maximum level is reached. The temperature of the water shall be (15 + 1) °C.

Distribute the florets on the accessory, in such a way that they cover the whole surface of the
accessory and do not lie upon each other (single layer). The florets are placed side by side in
the accessory with stalks downward. The upper side of the florets should be approximately at
the same level.

The mass of broccoli filled in is stated.
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Steam the broccoli in accordance with the manufacturer's instructions for this type of food with
respect to the steam function, temperature, shelf position and preheating. If preheating is
recommended, the broccoli is placed in the steam oven when the end of the preheating phase
is indicated, for example by visual or acoustical signal, or after the recommended preheating

time.

For testing the vertical distribution of steam (only if recommended in the manufacturer's
instructions), the accessories are placed simultaneously in the steam oven following the
manufacturer's instructions.

If no

instructions are given:

- S
— a
- P
- d

Stea
done
is un
other

Only

If the

the tg¢st shall be repeated by adapting the cooking.time of the main-prebe measurement.

NOTE|

Whil¢ the broccoli is steamed, the positionof the accessory/accessories shall not be char

After

If md
remol

10.2.

bt the steam function;
Hjust the temperature to the highest possible setting < 100 °C;
ace the accessory in the middle of the calculated cavity;

b not preheat.

m the broccoli until the doneness of the main—prebe measuremént’is identical wit
hess of the reference-probe measurement. If the doneness of thesmain-probe measure
pqual, steam until all areas of the main—prebe measurement arg”at least al dente, e
areas are overcooked.

testing results with nearly the same doneness are allowed to be compared.

doneness of the main-prebe measurement and)the reference-prebe measurement ¢

2 Preliminary tests could be necessary to achieve/the desired doneness of the-prebe measurement.

steaming, the broccoli is remoyved.

re levels are steamed-(test of the vertical distribution of steam), all accessories
ved simultaneously.

4 Assessment

The
than

The

assessment.shall be carried out immediately after steaming and shall be finished no

min after/steaming.

joneness-has-te shall be assessed with several same-sized florets immediately aftg

h the
ment
en if

iffer,

ged.

b are

more

r the
have

If the doneness is valid, the colours of the main—prebe measurement and reference—probe
measurement are determined as follows:

— inspect the upper side of the florets only, bottom side and stalks are not relevant;

— detect the areas of the upper side of the main-prebe measurement with the minimum (=-best
worst)-yellew-part hue angle value and the maximum (=-werst best)yellow-part hue angle
value of the green colour; colours shall be visible in concentrated areas, while single florets
are not relevant;

— find the-NGS green shade charts which characterize the colours of both areas best by using
the green shade charts specified in-Arnex= I[EC TS 63350;
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Note-3):

[

o mempoe—is-the-difference—of the-yellow partsErar—and—Emm: Ny
7 - N

— sfate the hue angle values #,,,, and &, of the main measurement |%ab,

— cplculate the difference Alyisiripute @S follows and state in 7,
@Q
Mgistribute = max ~ imin Q/C) (25)
‘\\

here: Q<<

w

Il ax is the hue angle value of the CQQ%r of the greenest area within the |main
measurement in /,, \

hbain is the hue angle value of th&olour of the most olive-brown turned area Within
the main measurement itk ;;

Mpgistribute 1S the difference ofé‘é}me angle values h,,, and 7.

N

— fipd the-NGS green sh@%hart which characterizes the colour of the reference—grobe
easurement best and-state the-yelowpart6r hue angle value iy of the reference-grobe
easurement; O&

i —as-follows-and-statein-%-
—eﬂ%@%@@@%ﬂG—wmml

O 4Gmin ol (15)
é control — |Um|n OR] o7

3 3

“im
6 -y ' u . : bein o

— calculate the difference Ahconm,, as follows and state in 7,

m|n
control |hmax hR| (26)

where:
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ARG ol is the minimum colour difference between main measurement and reference
measurement;

hnax is the hue angle value of the colour of the greenest area within the main
measurement in 2;;

hr is the hue angle value of the colour within the reference measurement in 4,

the diff 4G nax £ . | in 0

"~ control

4 max _ = yal
“control — [Tmax ™

[ o

| &

N

- cglculate the difference Ahlparo as following and state in /i

jmax
control |hm|n (27)
where:
Nhgeo! is the maximum colour difference between main measurement and refefence
measurement;
htnin is the hue angle valGg of the colour of the most olive-brown turned area within
the main measugement in 4,
hk is the hue angle value of the colour within the reference measurementin /4, .

The Iifference Aemsmeae Mgistribute d€termined on one level defines the horizontal distribution
of stgam.

The Iifference ACasmoae AMgistribute determined on more levels defines the vertical distribution
of stgam,

The differences ﬂbmane ﬂbm Ahcomrol and Aer o define the diferences between the

green colour of the main-prebe measurement and the best achievable colour.

NOTE 1 The biggerﬂgﬁgm Ahgistribute 1S> the more uneven the distribution of steam is. The bigger ﬂGm

min i . - -,
ﬂem ontrol and Ahcr;l)lgtrol are, the worse is the ability to steam broccoli in general.

The water consumption is recorded either by a water meter or by metering the residual water
content of the tank and steam generator.

NOTE 2 Residual water is water which can be used for further cooking processes.

The following data are stated for the horizontal steam distribution:
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4 Max 4+omin

STBUTE +— 1 control 27 control 707

max
h

min : .
Ahgontrol @Nd Aligontrol 1N A5

— the mass of broccoli per level (before steaming);

— the cooking time (preheating time included);

— the energy consumption (preheating included) in Wh;

— the water consumption;

— whether the water tank shall be refilled during steaming.

2023

If thg optional test for vertical steam distribution has been carried out, the following dat

state

d:

igmax igmln
—— A qistrbute - distripute ontrol &€

min
- Ahdistributev hontrol and Ah, control in A

¢ ontrol

ab

— the number of levels used simultaneously;

— the mass of broccoli per level and over all levels (before steaming);

|
—_

He cooking time (preheating time included);

— the energy consumption (preheating included) in Wh;

— the water consumption;

— whether the water tank shall be refilled during steaming.

NOTE|
brocc

10.3
10.3.

li are taken as a basis.
Determination of the capacity

1 Purpose

p are

3 Energy consumption, cooking time and water cénsumption are not comparable as different amoynts of

The purpose of this test is to assess the capacity of the appliance. The measurements are made

with

deep-frozen peas, which:-simulate a heavy load. The capacity of the applian

deteqmined by the maximummass (= m,,, in g) of frozen peas steamed.

This

capa

10.3.

heavy load is representative of the capacity of the appliance, for example of the extg

whicl it is possible to/prepare a full meal for one or more persons. The amount of frozen j ,
whicl can be steamed up to (85 £ 1) °C, be uniform in colour, in a certain time with only-the
one tank of water, categorizes the steam oven to a high{level

City, middle-level capacity and low-level capacity.

2\ ‘Ingredients

e is

nt to
beas

The measurements are made with deep-frozen peas.-Care-has-to-be-taken-to-ensure-thatthe
peas-are-withoutany bits-ofice- The peas shall not have any bits of ice. The colour of the frozen

peas

NOTE

NOTE

10.3.

shall be homogenous and green as far as possible.

1 The peas are stored in a freezer having a temperature of approximately —20 °C.

2 The peas have a diameter of approximately 8 mm, and are classified as "petits pois".

3 Mass of peas, steaming accessories and number of levels

The mass of peas, the number of levels used simultaneously and the accessory/accessories

are d

If no

etermined according to the manufacturer's instructions.

instructions are given:
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— the maximum load depends on the size of the supplied steaming accessory;

— the height of the load measured in the accessory shall be (40 £ 2) mm. If the height of the
accessory is lower than 40 mm, the peas shall be filled at maximum height;

— only one level is used.

The thermocouple shall always be covered by peas. A minimum filling height of approximately
20 mm is needed to position the thermocouple correctly.

10.3.4 Procedure
10.3.41+—General

For gppliances without a fixed fresh water supply the tank shall be filled with wateruntjl the
maximum level is reached. The temperature of water shall be (15 + 1) °C.

Take| the peas out of the freezer and fill the necessary amount into~the stegming
accepsory/accessories.

Chedk the height of the load with a gauge and weigh the total amount. Steam the [peas
immagdiately after filling in the accessory.

Steam in accordance with the manufacturer's instructions for this type of food with respegct to
the sfeam function, temperature, shelf position/s and prehéating.

If prgheating is recommended, the peas are placed~in/the steam oven when the end df the
preh¢ating phase is indicated, for example bysVisual or acoustical signal, or after the
recommmended preheating time.

If nolinstructions are given:

set the steam function;

afjust the temperature to the highest possible setting < 100 °C;

— place the accessory/accessories in the middle of the calculated cavity;
dp not preheat.

Therinocouples are led<through the door gap in such a way that the door is completely sepled.
Whil¢ the peas are steaming, the position of the accessory shall not be changed.
At the end ofisteaming, remove all accessories immediately and simultaneously.

10.3.4.2°, Preliminary test

A preliminary test is carried out to determine the position of the coldest spot of the load.

Fix one thermocouple in accordance with 5.3 on each used level in the geometrical centre of
the load.

Steam the peas in accordance with 10.3.4.1.
When the centre of the load reaches approximately 70 °C, remove the accessory/accessories.

Detect the coldest spot and check the temperature distribution of the whole load in a sensory
manner (e.g. visually or by feeling the coldest spot).

The position of the coldest spot is noted (area, height and level if necessary).
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NOTE 1 The coldest spot is easier to determine if more thermocouples are evenly distributed in the load.

NOTE 2 Normally, the coldest spot is located under the surface.
10.3.4.3 Main test

For the main test, five thermocouples are used. One is positioned at the detected coldest spot.
The others are evenly distributed in the mass of the peas in order to detect if the coldest spot
moves.

When the last of the thermocouples has reached a temperature of (85 = 1) °C, the steaming
process is finished. State the cooking time.

10.3/5 Assessment
10.3./5.1 Criteria for validity

In a first step, ensure the validity of the main test. In a second step, state the final result|(see
10.3)5.2).

Results of the main test in accordance with 10.3.4.3 are valid and shalf only be accepted ff the
foIIo}mg criteria are fulfilled.

a) Uniformity of colour

Determine the colour of the peas immediately after steéaming. The determination shall be
finished no more than 5 min after steaming.

etect the areas of the steamed peas with the“minimum (=-best worst) and maximym (=
orst best)-yelow-part hue angle value of thergreen colour, see IEC TS 63350. Colours
nall be visible in concentrated areas, while\single peas are not relevant. Check alsp the
pas under the surface.

y using the green shade charts specified in-Annex-F IEC TS 63350. State the-yellowparts

e angle values of these colours. Calculate the difference of the%ﬂ%p&%éﬁr—an
kample-see-AnnextNote-3)hue angle values. The difference between the minimum and

D

W

s

p

Fjnd the-NCS green shade charts which, characterize the colours of the best and worst|area
b

h

e

maximum-yeltow-parts hue angle values shall not be more than-46-% 7.

Z

DTE Supplementary files tongenerate the green shade chart are located at
ftps://www.iec.ch/sc59k/supportingdocuments.

=

b) Cooking time
The cooking time is determined in relation to the reference time 7., given in Figure 18 for
this load, preheating time included.

Cooking-time shall not be longer than two times of the reference time.
The’determined cooking time can be included into Figure 18.

NOTE The reference line in Figure 18 is determined empirically.
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The pumber of levels used simultaneously is stated.

The ¢nergy consumption is expressed in Wh (preheating included).
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Figure 18 — Reference values of cooking time (7,.¢)

ater tank
he water tank shall not be refilled during steaming.

one of these criteria is not fulfilled, the test shall\be repeated with a lower mass of
he mass of peas shall be reduced in 20 % increments from the frozen peas' mass b
eaming.

5.2 Final result

result is valid, the capacity — i.e.cthe maximum amount of peas m,, steamed wi
ptable quality according to the criteria in 10.3.5.1 — shall be stated.

1 Steaming more than 2 000.gcof frozen peas is representative for a high-level capacity steam oven
e applicable, for example, for mienu cooking for a group of persons. A steam oven which steams les
g of frozen peas has a low-level capacity.

2 Energy_consumption and cooking time are not comparable as different amounts of peas are take

beas.
cfore

h an

which
5 than

has a

Accuracy of the temperature control

The purpose of this test is to determine the accuracy for the steam function of the temperature
control for a low setting.

Prior to the measurements, the whole appliance shall be at ambient temperature of (23 + 2) °C.
The temperature control element is set to the position marked 90 °C and the appliance is heated
for tcheck,90 = 45 min.

If the control element is not marked at 90 °C, the next lower marked setting is taken into

acco

unt.

The temperature is recorded continuously in line with 7.2.
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The temperature is respectively determined as the arithmetic mean of the minimum and

maximum temperature reached during the last 20 min of 7;,5¢ -

The arithmetic mean of the temperature and the minimum and maximum temperatures are
noted.

11 Effective grilling area

11.1 Purpose

The iurpose of this test is to determine the effective grilling area (E). The effective grilling|area
is the part of the usable area of the grill grid (see 6.5) where white bread reaches a reqguired
browhing intensity during grilling.

11.2| Ingredients

The measurement is done with factory-made white bread made of wheat-(e.g. Golden Togst5),
whiclh is commonly available and suitable for toasting. The slices of bfead shall have an jedge
length of at least 80 mm and a thickness of 12 mm = 1 mm. It shall be-fine-pored.

If mgre than one loaf of bread is necessary, it shall be from/the same batch. Thereforqg, the
bread shall be bought from the same supplier, at the same”time and stored under $ame
condjtions until needed for the measurements. It shall be used before the expiry date.

11.3| Preparation

Discard the first two and the last two slices of one’package because these slices often have a
diffelent texture. Remove the crust and cub the slices of bread to an edge length of
70 mm £ 1 mm.

Detefmine the usable area of the grill-grid (4,) and state it in cm2. Cover the usable area ¢f the

grill grid completely (without gaps in-between) with bread. For this, it can be necessary t¢ trim
somg slices. The minimum widthvand length of each slice shall not be less than 35 mm.

11.4| Procedure

Follow the operating instructions with respect to the heating function, temperature, shelf and
prehg¢ating. If preheating is recommended, the grill grid is placed in the oven when the end of
the preheating phase is indicated, for example by visual or acoustic signal, or afier a
recommended{pre-heating time.

If no|instructions are given, the grill grid is placed in the highest possible level in thel not-
preh¢ated oven until it reaches the stop position of the rack, the door is closed, and the hread
is gl’ilicd withrthe iligilcat puabi'uic bcttillg.

During the grilling process, the door may be opened once for a maximum of 3 s to check the
browning, but without moving the grid.

Remove the grill grid when the bread is browned and burnt spots start to appear (= shade
number 15).

6 Golden Toast is the trade name of a product supplied by Lieken Brot und Backwaren GmbH. Golden Toast might
be commercially available through other suppliers after the date of publication of this standard. This information
is given for the convenience of the users of this document and does not constitute an endorsement by IEC of the
product named. Equivalent products-may can be used if they can be shown to lead to the same results.
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11.5 Assessment
11.5.1 General

Assess the browning of the bread within 1 h. Through the grilling process, the slices of bread
might bulge, which could increase the browning of the edges. Therefore, the top area of a slice
of toast is reduced alongside its outline shown in Figure 19 by 2 mm to 3 mm from each side.

The assessable area (4,) is the top area after grilling considering the shrinkage of toast and
cutting the slices; see Figure 19.

Y
1

Y
A

IEC

Key

a is fhe rejected part of each edge length; 2 mm < a <3 mm

Figure 19 — Determining the assessable area of a slice of toast — Example

11.52 Criteria of validity

For g valid result, sufficient browning is required. This is ensured if the percentage of byrned
parts| of the assessable area in.total is 2 3 % to <15 %. Burned areas (45¢5) are defined by

showling a shade number = 16\in accordance with-AnrnexB IEC TS 63350. To determing the
shade numbers, a digital evaluation system in accordance with-72-5-3-6-3 IEC TS 63350 should
be uged.

If thel result is invalid,repeat the test with adapted time.

11.513 Criteria of assessment

The felative-effective grilling area E, is calculated with the following formula:

Ag-14
E = x100 28
" Ay~ A (28)

is the relative effective grilling area, in %;

Ag_14 is the assessable properly browned area with a shade number within the range of 2 8
and < 14, in cm?;

Asq5 is the assessable burnt area with a shade number 2 15, in cm?;

is the assessable area, in cm?2.
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The absolute effective grilling area £ in cm? is calculated as follows:

Ag.
%:—%ﬁx% (29)

a

Additionally, the following areas shall be noted:

— the not browned area N in cm?:

A
N= =B, (30)
a
— tHe burnt area B in cm?:
A

wher

D

Ag_q4| is the assessable properly browned area with a shade number within the range gf =2 8
and < 14, in cm?;

Asq5| is the assessable burnt area with a shade number 2 15, in cm?;
A<g | is the assessable not browned area with a shade number < 8;

is the assessable area, in cth?;

u is the usable area of the\grill grid, in cmZ2.

The final effective grilling.area is calculated as an average of three valid tests.

Addifionally, if the upper surface of the bread that is assessed is above or below half the-u$able
height measured.innaccordance with 6.2.2, this shall be reported.

12 Warming compartments

The bukpose of this test is to evaluate the temperature control and the energy (‘anllmpfi n of

warming compartments.

NOTE This test is considered to give reproducible results.

A thermocouple is placed in the geometrical centre of the warming compartment. The control
is set to the lowest marked position and the warming compartment is heated until steady
conditions are established. The control is then set to the medium position and heating is
continued. When steady conditions are established, heating is continued with the control at
maximum setting.

When steady conditions are again established, the test is continued for 1 h and the energy
consumption is measured during this period.
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The temperatures for the different settings of the control are stated. If the control is not linear,

the a

verage temperatures and the temperature differentials are stated.

The energy consumption is stated in Wh for 1 h of operation.

13 Cleaning

131

Pyrolytic self-cleaning ovens

The purpose of this test is to evaluate the self-cleaning process of the oven.

NOTE

The i

NOTE

1 This test is applicable for comparative testing only.

nterior surfaces of the cavity and door are artificially soiled using a paintbrush.

2 The soil is not applied to the door seal and overlapping surfaces between the door and the cavity.

The artificial soil is made from

- 3

—_

D g gravy (20 g meat extract and 10 g water);
b g hydrogenated oil shortening (vegetable cooking fat).

The mixture is evenly applied in a quantity of 0,15 g/dm?2.

The
or th
then
cons

joor is closed and the oven energized for 3 h with the temperature control set to 2§
b maximum obtainable if this is lower. The ovens then allowed to cool down. The o

operated in the cleaning mode in accordance,with the instructions for use and the e
Limption is measured. After the oven has_ cooled down, it is inspected. It is stated to

extent residues are left and whether they can*be removed by means of a damp cloth.

The

bnergy consumption during the cleaning cycle is measured and stated in kilowatt-h

roungled off to 0,1 kWh.

13.2
The

NOTE|

Appr
adde
1,5 h

ovens with,'natural convection. The pan is removed and the oven is allowed to cool down|

The

Ovens with catalytic cleaning

purpose of this test is to evaluate the catalytic cleaning ability of the oven.

1 This test is applicable for comparative testing only.

pximately 15000 g of pork belly is placed in an open roasting pan and 0,125 | of
d. The pan is positioned as close as possible to the centre of the oven and heatg
at an‘oven temperature of 200 °C for ovens with forced-air circulation and 225 °

0°C
en is
ergy
what

purs,

vater
d for
C for

oven IS Inspected and the extent of residues remaining on surfaces with catalytiC co

is stated.

NOTE

2 Pork belly is used because this meat provides sufficient fat for soiling the surfaces.

14 Consumption measurement of low-power modes

| i EC 62304 the followi : .

141

Purpose and combination of appliances

ating

This clause sets out determination of off mode, standby mode, standby mode in condition
of networked standby and delay start. Other low-power modes can exist in some appliances,
but for the current designs, these are not considered important in terms of duration and energy
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consumption. For example, the cooling down period is an associated activity to the active mode

in which the cooling fan runs for safety reasons. The measurement of the energy consum
of these associated activities is not considered.

ption

For an appliance composed of a combination of separate units which-may can consist of one of

a variety of different hobs and one of a variety of different ovens, the recomme
combination as declared in the manufacturer's instruction is used for the test.

If appliance A (e.g. hob) can only be operated in combination with appliance B (e.g. oven)

nded

, first

the low-power mode for appliance B without appliance A is measured and noted. Afterwards,

the low-power mode for the appliance B combined with the appliance A is measured. The

powdr consumption of appliance A is calculated by the difference between these
meagurements.

When preparing the test report for a device composed of a combination of separate units
combination of the types of main powered parts (hobs, ovens, grills, warming'plates, grid
etc.)|used for the measurement shall be recorded. The consumption of low=power modes
be noted for each unit A and B separately.

NOTE| The measurement procedure for the energy consumption of the active mode)and low-power modes of
is desfribed in IEC 60350-2

14.2| Measurement
14.21 Principles

The fequirements of IEC 62301 and IEC 63474 shalP be observed in addition to the folld
requifements.

low-
two

, the
dles,
shall

hobs

wing

Howgver, 5.3 and the requirement defining airspeed in IEC 62301:2011, 4.2 shall not apply.

When testing appliances that are fitted with a clock, the clock shall be adjusted to the cd
time pnd date as specified in the instructions.

If en¢rgy consumption is influenced by the continuously changing displayed time of a clo
meagurement period of 24 h(is'necessary. The average value from this measurement is n

If th¢ appliance has,an* ambient light sensor, two illuminance levels in accordance
IEC 62301 shall be measured during the 24 h period, each illuminance level for 12 h.

rrect

ck, a
pted.

with

If anjoption is previded to the user to switch off the display, both the switched on and swifched

off mode aré to be tested and reported.

Ensurelthat the following conditions remain relevant for the duration of the measurement:

— instructions for use regarding installation, operation and settings (as applicable) are

followed,;
— the appliance shall be connected to mains power for the duration of the test;

— no adverse warning indicators are present;

— follow the manufacturer's instructions regarding the configuration of network connectivity

(where applicable);
— ensure that the network is connected to the appliance (when required);
— ensure that all components of the appliances are at ambient temperature;
— ensure that the door is closed,;

— after each appliance interaction, wait at least 15 min before commencing
measurements; and

with
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— no interference during measurement by any interaction.

Some appliances can require software updates to ensure secure network operations. It is
recommended to allow those updates to be installed and to make a note of it in the test report.
Updates can occur or can be requested after activation of network capability and the update
process can affect energy during measurement. The measurement starts after the completion
of any software update.

The required power consumption can be determined by measuring the power consumption
directly for a certain period of time (not less than 10 min). The data shall be recorded at regular
intervals of 1 s or less throughout the test using a data logger or computer. The average power
is given_ in watts and rounded with two valid digits after the decimal point

Alterpatively, the energy consumption can be measured for a certain period of ting}not less
than {10 min) and the power consumption be calculated by dividing the meagured energy
conspmption (measured in Wh) by the duration of the measurement (in h). The @&ated power
is giyen in watts and rounded with two valid digits after the decimal point. (1/

N

AppanceS with a power management system switch automatically t Q’f mode or stapdby

modg¢ after a certain period of time following appliance intera&'?g . Relevant appliance
interaictions to be considered for measurement are: %
— after the appliance has been switched on, or Q/C)
. _— A
— al the end of any cycle and associated activities, or c‘)\

— after any interaction, directly (i.e., physical) or ingctly (e.g., remote user interface) with
He appliance, or

—

flno other mode, including emergency meassi\s‘c\gs, is triggered.

AppI:I‘ance interactions during a cycle shall be considered for measurement. Step-by}step
instryctions for measuring the Iow-power§ es is given in Annex G.

14.22 Determination of power cor&umption in off mode

This pubclause is only applicable‘g}'appliances providing an off mode.

N
The gppliance under test thdld be set to off mode following the manufacturer's instrucfions.
All agtions required to to off mode, such as emptying the water tank, removal of the food,
or clgsing the door, s e taken.

O

In alljcases, the @\r‘node shall be determined over a period of not less than 10 min. The power
conspmption e off mode is the average of the measured data.

If the] a&;/@;%ce provides an off mode, it should be described by the manufacturer.

14.2.3 Determination of power consumption in standby mode

This subclause is only applicable to appliances providing a standby mode.

The appliance under test should be set to standby mode following the manufacturer's
instructions. All actions required to set to standby mode, such as emptying the water tank,
removal of the food, or closing the door, shall be taken.

In all cases, standby mode shall be determined over a period of not less than 10 min. The
power consumption of the standby mode is the average of the measured data.

If the appliance provides a standby mode, it should be described by the manufacturer.
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14.2.4 Determination of power consumption in standby mode in condition of
networked standby

This subclause is only applicable to appliances providing a standby mode in condition of
networked standby.

For appliances with network connectivity, follow the manufacturer's instructions regarding the
configuration of the appliance and ensure that network (e.g., LAN or WLAN) is connected to
the appliance and activated.

The highest possible power consumption can be reached when the appliance is not only
connpcted to the network but also to a remote user interface (i.e. an app). Avoid any intetrdction
with the remote user interface during the 15 min waiting time and the measurement. N/

In alll cases, standby mode in condition of networked standby shall be dete'{?aﬂned oper a
period of not less than 10 min. The power consumption of the standby mod@ﬁlﬂ conditipn of
networked standby is the average of the measured data. ,\

Q/
Ensure that there is no download and no update running during measmga-nent.

The {est report shall contain the description of the network con@gaon used.

14.2/5 Determination of power consumption in delay 8e\rt

This mode is only applicable to appliances providing leay start.

For determination of this mode, the operator cg\q&elect any heating function and any pser-

progfammed delay. O
\‘0
If available, network connection shall b%Q\ctivated.
W

Sele¢t any heating function and temperature setting, set the delay start and activate delay
startl Power measurements in t-}ay start shall commence at the earliest 15 min after the
momgnt the delay start is actj d and shall continue for at least 10 min; therefore, the gelay
start[setting shall cover at léast 25 min.

The pelected heatin ction and temperature, the delay start setting selected, and the
durafion of the mea ment shall be stated with the measured power value.

Whefe the d@hanges during the timer countdown, there can be some small variatigns in
powdr conSé tion during this mode.

The )@\QQr consumption of the delay start is the average of the measured data.

NOTE For an appliance, the term "latched" means that the door is closed, and the door interlock is engaged so that
the product could operate if required.
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Annex A
(normative)

Colour measuring instrument

The instrument (see Figure A.1) is in accordance with CIE 15 with the following specification:

measuring geometry: diffuse, 8° vertical deviation;
— measuring aperture: diameter 8 mm to 16 mm;

 equivalent;

avelength range: 400 nm <1 <700 nm;
avelength interval: £ 10 nm;

andard illuminant: CIE standard illuminant D65;
andard observer: 10°;

valuation: CIEXYZ (CIE 1931) / CIELAB (CIE).

|
® W W s s 0 O

5 IEC
Key:
1 detector 4 integrating sphere
2 illumination source 5 specimen under measuring aperture
3 shutter

Figure A.1 — Colour measuring instrument
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14 9% 47
+13-9% 48
12 % 15
+114-% 14
+10-% 13
+10-% 12
=9-% LR R
oM, 16
+8 % 9
+8 % 8
+8 % 7
+8 % 6
+8 % 5
+8 % 4
Table B-2 — Examplesforthe shade charts
NCS
Shade chart L* R,
303 6.4
S$-7020-Y50R 34.4 8.2
38.6 10-4
S$-5040-Y40R 44.5 14,2
S-4050-Y30R 504 18,8
S$-4040-Y30R 53.4 244
S$-4030-Y30R 56.6 245
S-3040-Y30R 605 287
$-2060-Y20R 657 34.9
S-2040-Y20R 744 423
S-1050-Y20R 774 547
S-1040-Y20R 804 56,9
S-0530-Y40R 881 723
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Annex B
(informative)

Addresses of suppliers

B.1 General

The information given is for the convenience of users of this document and does not constitute

an endorsement by the IEC of the products named. Equivalent products may be used if they

t ahbavao—t laad t ith Qo rocilic
can T oSTTOWIT tOU TCaUu toU tric-oart o roSuitSe

NOTE| Possible suppliers for aids used for the assessment of baked or steamed items are recomnfénded [in the
suppofting documents, located at https://www.iec.ch/sc59k/supportingdocuments.

B.2 | Testing ingredients for small cakes

All ingredients for preparation of small cakes as specified in this standard’as well as the paper
casep-may can be obtained from: Stamminger & Demirel Testmaterijalien

Erbsenbodenstr. 31

D-91207 Lauf — Germany
e-mail: r.stamminger@web.de
Phone: +49 (0) 9123-988975
Fax: +49 (0) 9123-988489
www.sta-de.com

All infgredients used for reproducible results shall~be from the same batch. It is recommended
that fhe ingredients used match the definitionsdn Table B.1.



https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.iec.ch%2Fsc59k%2Fsupportingdocuments&data=04%7C01%7CSusanne.Stolz%40bshg.com%7C15565454bc924de3ac0b08d97cc86293%7C0ae51e1907c84e4bbb6d648ee58410f4%7C0%7C0%7C637678022362946153%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=orI8oJHMvoS7do36SdGcjW4AZCfrkzPORli8PfOEcBw%3D&reserved=0
mailto:r.stamminger@web.de
http://www.sta-de.com/
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Table B.1 — Ingredient specification

Ingredients Problems of constant quality Quality criteria
Butter Variation with season and region of Ingredients: cow's cream, lactobacilli
origin
gl Fat content 82,5 % (minimum 82 %)
Salt content
Water content < 16 %
Unsalted, pH value in serum 5,2 to 6,3
Sugar Humidity uptake Disaccharide saccharose, anhydrous
Refined white sugar EU cat.1 "Raffinade fein RFF"
Crnin size 0 10 mmto n,’«z: mm-d95/d0s
Egg mixture Variation of biochemical constitution of | Hen's egg mixture, pasteurised, homogeneous
eggs with season and nutrition
Packed in Tetra Brik®7, deep frozen (at least -18 [C)
pH6.4to 7.0
Dry substance 22,7 % to 23,7 %
Flou Variation with season and region of Wheat flour (triticum aestivum-L#)
origin
'l Mineral content: maximum 0,5 % (dry substance
Humidity uptake
y.up Humidity: maximum 15,0 %
Additives .
Falling number: , at Jeast 250 s
Gluten: at least 24,0 %
Sedimentation:  at least 26 ml
Protein:; approx.10,6 % (dry substance)
Fat: approx. 1,0 %
Carbohydrates:  approx. 70,9 %
Energy: approx.1 409 kJ / approx. 332 kgal
per 100 g
Additive: ascorbic acid
Salt Grain size <1 mm
Baking Relation and sort of expanding agent Substance of content:
owder
P Natriumhydrogencarbonate (E 500, 33,3 %),
Dinatriumdiphosphate (E 450, 46,7 %)
Wheat starch
a) Specification forthe paper cases
4B mm in/bdse diameter and 29 mm in height. 70 g/m?2 bleached greaseproof paper
Manufacturer: Bacher und Demmler GmbH & Co. KG
Kaiser-Wilh.-Str. 7-15
Germany — 12247 Berlin

b) H

For defrosting the frozen whole egg package, put approximately 5 | of water into a large vessel
at a temperature of (30 £ 2) °C. Put one package of frozen egg into the warm water so that it is
covered completely. It might be necessary to weight it down, for example with a cup. Stir the
water from time to time and shake the package.

7 Tetra Brik is the trade name of a product supplied by Tetra Pak®. This information is given for the convenience
of users of this document and does not constitute an endorsement by IEC of the product named. Equivalent

bu@demmler.de

Artikel no: Backformchen weil}, PE 4,8/2,9cm, 70 4812 70 109 20 14

andling the frozen egg mixture

products may be used if they can be shown to lead to the same results.



mailto:bu@demmler.de
https://iecnorm.com/api/?name=ed25f6c33df4ddf9ce4d75ae835c3c30

-84 - IEC 60350-1:2023 RLV © IEC

2023

After 1 h, discard the first lot of water and completely renew with another 5 | of warm water at
(30 £ 2) °C completely covering the package again. Stir the water from time to time and shake
the Tetra Brik.

It should be defrosted within 2 h. The whole egg mixture can be used when it has reached a
temperature of (23 + 2) °C. Open the package and mix the egg with a fork for approximately

30 s

until it looks homogenous and can thus be used like fresh eggs.

After opening, the package should be used within one day. The egg mixture is beaten with a
fork until homogeneous, prior to use.

An u

B.3

This
Mixin

Sped

(.
= O

q

nopened package can be stored in a fridge.

Food mixer

Clause describes an appropriate food mixer for the dough for the small cakes used in 4
g times and levels are determined for the Bosch MUM4 series, e.g{Bosch MUM4404

ification of an appropriate food mixer:

pbwer rating (550 + 50) W;
volutions per minute, see Table B.2;

Table B.2 — Food mixer — revolutions per minute

2.2.

Revolutions per min

Level 1 Level 2 Level 3 Level 4

Wire

balloon whisk (53 £ 5) (93 £ 5) (185 + 5) (325 + 5)

|
o

— th

[V

ire balloon whisk;

bw|, approximately 3,5 I, top!/diameter (23 + 2) cm;

e machine should be @ble to beat the sugar and butter to a soft and pale mixtu
bproximately 5 min.

Table B.3 — Mixing time and setting

re in

Mixing time Recommended setting

(small cakes)
Beat|togethenrbutter and sugar Approx. 5 min After stirring at level 1 speed up to level 4
Add pgg mixture Approx. 2,5 min Start with level 1 and gradually increase to level 4
Foldlin flour, baking powder and salt | Approx. 1 min After stirring at level 1 process at level 4

ca | for diaital

: i) lior is:
N Tvo_Bio Vital 058
NARVA — Lichtquellen- GmbH +Co. KG
8

BOSCH MUM 4405 is the trade name of a product supplied by Bosch. It might be commercially available by other

suppliers after the date of publication of this document. This information is given for the convenience of the users
of this document and does not constitute an endorsement by IEC of the product named. Equivalent products may

be

used if they can be shown to lead to the same results.
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BZiemann & Urban GmbH
dra .
Www-Zi :
in i .

B.4 | Colour measuring instrument
(See|Annex A.)
Possjble suppliers of the colour measuring instrument-are:

FMS|Jansen GmbH & Co. KG
HunterLab
http://www.hunterlab.de
info@hunterlab.de

Koni¢a Minolta Sensing Europe B.V. European Service Center
http:/www.konicaminolta.eu
esc@seu.konicaminolta.eu

Brickle ara svailgable under the tune desianation“SkamOven Hinor’ from-the followina supndliers:
BHeKSafFeavanadie-uhaertne-type-aesighatton—«KamovenrFHpor—Hom-thetoHowHg-SuUppHer-:

B.5 Steaming basket

(See Clause 10)

A possible supplier is:



mailto:info@hunterlab.de
http://www.konicaminolta.eu/
mailto:esc@seu.konicaminolta.eu
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Fackelmann
http://www.fackelmann.de
Art.-no.: 42491
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Annex C
(normative)

Description of the test brick

C.1 Specification

Name SkamOven Hipor10

Bulk density, dry (550 + 40) kg/m3

Total porosity 77 %

Dry|weight (920 = 75) g (without thermocouples), see 8.3.2

Warr absorption (1 050 £ 50) g, see 8.3.3

Height (64 £ 0,5) mm
The brick is brittle. Tolerances of dry weight, water absorption and héight are critical and-
te shpll be checked.
C.2 | Supplier and order specification
SKAMOL INSULATION

;
DK 17900 Nvkébina M
Brickis are available under the type designation "SkamOven Hipor" from the following sup
Skar;rol A/S
Hesslelager Centervej 1
Denrpark — 8260 Viby

tlz n H n

3 3

ngth x“width x height: 230 mm x 114 mm x 64 mm (see sketch in Figure C.1),
achined on all six surfaces, tolerances + 0,5 mm.

have

blier:

The diameter of the-hele-need-not-and holes should not be bigger than the diameter of the
thermocouple.

If it is not possible to drill the holes 32 mm deep, drill the holes to a depth of about 25 mm,
insert the thermocouples into the holes and push them carefully further down the remaining
7 mm. Alternatively, a self-made rigid wire with a diameter of 1 mm could serve as a drill.

10 Hipor is the trade name of a product supplied by SKAMOL A/S. This information is given for the convenience of
users of this International Standard and does not constitute an endorsement by IEC of the product named.

Eq

uivalent products may be used if they can be shown to lead to the same results.
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Key
a Two metal sheet tube thermocouples

b 50|mm, with holes which are equidistant to the brick's centre line
¢ 11Mm <, both thermocouples and holes

d 32lmm both thermocouples

Figure C.1 — Position of the thermocouples
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Set to off mode ,\'(l/

w

Q
Cooling down period for 60 min +1 min @sition to low power mod
-
=

A 4

A

P (W)

Unload oven and close \
o>

/the door 3031%€\ er

according to 7.4
go
A

N\
Energy consumption

\J\:\ T (min)

IEC
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D.1

Annex D
(informative)

Check of applied microwave energy during
the measurement according to Clause 8

General

Heating up the brick in accordance with Clause 8 shall only be done with thermal heating. It is

not affowedto swittchom a magnetron, not even for a shortperrod—————___ |

The
cons

switc
dete:l

up p

D.2

conn
the
lamp

Key

The

temp

A fil}ment lamp with a rated current of 12 mA and a rated voltage of less than 6 V with be

sophisticated method to check possible applied microwave energy during 4he energy

ocess. Therefore, the following method can be used in a pre-test.

Procedure

cting wires is used. The lengths of the wires are approximately half of the waveleng
icrowave so the current distribution is maximum in, the middle where the filament g
is positioned (see Figure D.1).

3V~12mA

IEC

hnecting wire

he rangelof)50 mm to 60 mm

Figure D.1 - Filament lamp

Imption measurement in accordance with Clause 8 is to prove whether the'magnetrnon is
hed on and off. Depending on the design of the appliances, it is not always possiljle to
mine clearly whether the microwave energy is switched on during the long-lasting hefating

nded
th of
f the

brick is prepared as described in 8.3.3 and placed in the appliance as described in 8.4.
The filament lamp is placed on the upper surface of the wet brick. The appliance is switched on
and operated in accordance with 8.4.3 for at least the time that is necessary to have a

erature rise in the brick of 55 K.

The appliance is then switched off and the filament lamp is tested. If microwave energy was
applied, the electric field during microwave operation will induce currents much more than
12 mA, thereby damaging the filament. The lamp can be tested with resistance-test equipment
or with a small tester for LED lamps. The lamp is put into a socket and the filament will light up
if it is not damaged. Otherwise this means that microwave energy was applied.
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Annex E
(informative)

Marking the temperature setting for checking the oven temperature
For marking the temperature setting on the panel, polar coordinate paper can be useful.

Polar coordinate paper has concentric circles divided into small arcs to allow an exact marking
around a knob (see Figure E.1).

¢
A

IEC

Figure E.1 — Polar coordinate paper — Example
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Annex F
(informative)

Approach to calculate the f-factor

The following formulas were applied to calculate the f~factor used for calculating the standard
deviation in 8.6.1. For calculation in 8.6.1, f= 1,2 is always used.

The f-factor is the ratio of the mean regression sum of squares divided by the mean error sum
of squares. The value is the probability that the null hypothesis for the full model is true (i.e.,
that all the regression coefficients are zero).

1 (AT - ATy
f= \/1+ - +—Qx

Whete:

ATy is the nominal temperature rise (165 K);

2
Z (B P -~
i 7

n _n
Ony =D AToop ¥y — E Y ATgoy
= =
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HOUSEHOLD ELECTRIC COOKING APPLIANCES -

Part 1: Ranges, ovens, steam ovens and grills —
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FOREWORD

e International Electrotechnical Commission (IEC) is a worldwide organization for standardization comy
national electrotechnical committees (IEC National Committees). The object of IEC is to promote interns
operation on all questions concerning standardization in the electrical and electronic fields/ 1o this er
hddition to other activities, IEC publishes International Standards, Technical Specifications,"Pechnical Rq
blicly Available Specifications (PAS) and Guides (hereafter referred to as "IEG, Publication(s)").
eparation is entrusted to technical committees; any IEC National Committee interested in the subject deg
y participate in this preparatory work. International, governmental and non-goverpmental organizations |
h the IEC also participate in this preparation. IEC collaborates closely with thé)nternational Organizat
hndardization (ISO) in accordance with conditions determined by agreement. between the two organizati

e formal decisions or agreements of IEC on technical matters express, as nearly as possible, an interna

int

IEL Publications have the form of recommendations for international use and are accepted by IEC N3
Cdmmittees in that sense. While all reasonable efforts are made to ensure that the technical content
Pyblications is accurate, IEC cannot be held responsible_for)ythe way in which they are used or fg
miginterpretation by any end user.
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order to promote international uniformity, IEC National Committees undertake to apply IEC Publig
nsparently to the maximum extent possible in their national and regional publications. Any divergence bg
y IEC Publication and the corresponding national or’regional publication shall be clearly indicated in the

fvices carried out by independent certificatioh bodies.
users should ensure that they have the latest edition of this publication.

liability shall attach to IEC or its(directors, employees, servants or agents including individual exper
mbers of its technical committeés and IEC National Committees for any personal injury, property dam
er damage of any nature whatsoever, whether direct or indirect, or for costs (including legal feeg
benses arising out of the publication, use of, or reliance upon, this IEC Publication or any othd
blications.

ention is drawn to theyNormative references cited in this publication. Use of the referenced publicati
ispensable for the correct application of this publication.

ention is drawn.to the possibility that some of the elements of this IEC Publication may be the subject of
hts. IEC shalllnot be held responsible for identifying any or all such patent rights.
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This third edition cancels and replaces the second edition published in 2016 and Interpretation
Sheet 1:2021. This edition constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

new definitions for heating function, eco function and definitions relevant for low power mode
considerations are amended in Clause 3;

order of clauses is changed,;

revision of 5.3;

u

pdate of 6.2 in order to improve the reliability of volume measurement;

removal of 6.7, Level of shelf;
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The gocument contains supplementary material highlighted-by notes indicating the link.

The fext of this International Standard is based on.thé following documents:

revision of Clause 7 concerning the accuracy of eco functions with residual heat use;

revision of Clause 8 in order to improve the reliability of the method for measuring the energy
consumption, especially regarding anti-circumvention;

unique energy consumption measurement for all heating functions and eco functions with
an indication of the energy consumption for a temperature increase of 165 K (compared to
155 K currently for forced air circulation function, for example), which results in higher
energy consumption values compared to the previous edition;

Ry replaced by L* in Clause 9 and reference to IEC TS 63350;

cooking time for reference measurement introduced for broccoli in Clause 10;

yellow part replaced by hue angle value in Clause 10;

requirements for digital assessment (see former 7.5.3.6.3) are obsolete as specified in
IEC TS 63350;

rgvision of Clause 14 (Consumption measurement of low power medes, preyious
Clause 12);

farmer Annex G (informative) is cancelled due to the fact that this method for measuring an
apsociated activity has been not applied;

fgrmer Annexes B and F are obsolete, up-to-date shade\ charts are specifigd in
IEC TS 63350;

farmer Annex E will be substituted by a supporting document located on the IEC's welbsite.

Draft Report on voting

59K/365/FDIS 59K/370/RVD

Full information on the voting for its-approval can be found in the report on voting indicated in

the
The llanguage used for the development of this International Standard is English.

Words in bold in the text are specifically defined in Clause 3.

bove table.

A lisf of all partstinithe IEC 60350 series, published under the general title Household elg¢ctric

cooklng appliances, can be found on the IEC website.

This |[document was drafted in accordance with ISO/IEC Directives, Part 2, and developgd in
accofdance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at ww—rT/_b—W_m_Th—d—t_t—d_ﬁ_b_rEC[,w.lec.c MEeMmDbEers_experts/Terdocs. € main _document types developed by are

described in greater detail at www.iec.ch/publications.
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The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under webstore.iec.ch in the data related to the
specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or
e amended.

IMPORTANT - The "colour inside"” logo on the cover page of this document indicates thiat it
contains colours which are considered to be useful for the correct understanding of its
contents. Users should therefore print this document using a colour printer.
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HOUSEHOLD ELECTRIC COOKING APPLIANCES -

Part 1: Ranges, ovens, steam ovens and grills —
Methods for measuring performance

1 Scope

This
rang

NOTE
coverg

The ¢

Mant
funct
acco
mantu
If thg

part of IEC 60350 specifies methods for measuring the performance of electric cog
ps, ovens, steam ovens, and grills for household use.

1 This document is also applicable to portable appliances with similar functionalities that were pre
d by the withdrawn IEC 61817.

bvens covered by this document can be with or without microwave function.
facturers are expected to define the primary cooking function ofithe appliance — micro
rding to energy consumption. If the primary cooking function/is declared in the instru

al as a microwave function, IEC 60705 is applied for enérgy consumption measurer
primary cooking function is declared as a thermal heat, then IEC 60350-1 is applig

energly consumption measurement.

If the
funct

NOTE|
furthe

- m
- o

s
o
- h
a

This

primary function is not declared by the manufacturer, the performance of the micro
on and thermal heat is measured as far asiitis possible.

2 For measurement of energy consumption and time for heating a load (see Clause 8), this docun
more not applicable to:

crowave combination function;

ens with reciprocating trays or turntable;

mall cavity ovens (see 3.16);

ens without adjustable temperature control;
pating functions and eco functions other than defined in this document;

pliances with only spolossteam function.

3 This document.does not apply to
crowave ovens (lEC 60705).

inter¢st to the user and specifies methods for measuring these characteristics.

king

iously

wave

on or thermal heat. The primary cooking function is measured with an existing mgthod

ction
nent.
d for

wave

ent is

document defines the main performance characteristics of these appliances that dre of

This document does not Specily a classiiication or ranking 1or performance.

NOTE

4 This document does not deal with safety requirements (IEC 60335-2-6 and IEC 60335-2-9).

NOTE 5 Appliances covered by this document can be built-in or for placing on a working surface or the floor.

NOTE 6 There is no measurement method for the energy consumption for grilling and steam functions available.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies.
For undated references, the latest edition of the referenced document (including any
amendments) applies.
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IEC 60584-1, Thermocouples — Part 1: EMF specifications and tolerances
IEC 62301:2011, Household electrical appliances — Measurement of standby power

IEC TS 63350:2022, Household electrical appliances — Specification of the properties of a
digital system for measuring the performance

IEC 634741, Electrical and electronic household and office equipment — Measurement of
networked standby power consumption of edge equipment

ISO $0000-T:2009, Quantities and units — Part 1. General

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

ISO jand IEC maintain terminology databases for use in standardization at the follgwing
addregsses:

e |EC Electropedia: available at https://www.electropedia.org/

e 130 Online browsing platform: available at https://www.isov6rg/obp

3.1
activle mode
modg¢ in which the appliance is connected to a mains‘power source, has been activated, gnd is
perfdrming any of the intended functions

EXAMPLE Producing heat transfer by thermal heat,*electromagnetic energy or condensation

Note {1 to entry: Examples of recognised assocCiated functions include displaying recipes, running an egg |timer,
softwgre download, running a cooling fan and-the like.

3.2
combi steam oven
applipnce or compartment of a cooking range in which food is cooked by a combinatipn of
oven and steam oven

Note 1 to entry: Appliances’with only a steam assist function also exist. For these ovens, the steam functign can
only b tested if this function is described in the instruction manual or if the appliance provides a setting for gteam
functijon.

Note 2 to entry:\_ The term "steam" does not refer to the evaporated water from the food.

3.3
cookingrange
appliance having a hob and at least one oven and which can incorporate a grill

3.4
delay start
condition where the user has selected a specified delay to the beginning of any active mode

Note 1 to entry: This mode is only applicable if the appliance provides a delay start function for the user.

1 Under preparation. Stage at the time of publication: IEC CDV 63474:2022.
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3.5

eco function
transmission by natural air circulation, forced air circulation or radiation for certain

heat
appli

EXAM

cations using efficient technical solutions

PLE Technical solutions:

* residual heat usage;

* low-power heating;

. or

3.6
grill
appli

3.7
heat
heat

EXAM
« Fo
+ co
. or

Note 1
is exc

3.8
hob

a combination of both.

bnce or part of an appliance in which food is cooked by radiant heating

ng function
transmission by natural or forced air circulation, or radiation for baking. and roasting

PLE

rced air circulation function which heats food mainly by circulating the air with-the aid of a fan;
hventional heating function which heats food mainly by natural convection of the air;

a combination of both functions.

to entry: Heat transmission by steam or by microwave powerysalse’in combination with any heating fun|
uded.

coo

top

applipnce or part of an appliance which incorporates one or more cooking zones a
cooking areas including a control unit

Note

3.9

to entry: The control unit can be ineluded in the hob itself or integrated in a cooking range.

hot gteam function
heat fransmission to the food“by generated steam in combination with radiation or conve
or a gombination of both,\at ambient pressure (approximately 100 kPa) and with a temper

>10

3.10

mult
appli
contn

°C

ple cavitylappliance
bnce that’has more than one separate cavity in which food is cooked and which c3
olled independently, but cannot be installed separately

iction,

nd/or

ttion,
ature

n be

3.11
netw

ork

communication infrastructure with a topology of links, an architecture, including the physical
components, organizational principles, communication procedures and formats (protocols)

3.12

off mode
condition in which the appliance is connected to the mains and is not providing any active mode
or standby mode and where the mode can persist for an indefinite time

Note 1

to entry: The following shall also be considered as off mode:

a) conditions providing only an indication of off mode;

b) conditions providing only functionalities intended to ensure electromagnetic compatibility.
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3.13

oven

appliance or compartment of a cooking range in which food is cooked by radiation, by natural
convection, by forced-air circulation or by a combination of these heating methods

3.14

oven thermostat

device or sensor that detects the temperature inside the cavity in order to control the set
temperature

3.15
oven with catalytic cleaning
oven in which cooking deposits are removed by breaking them down on a special coating

3.16
smalll cavity oven
oven with the following dimensions:

- oth internal width and internal depth are < 250 mm, or
- ither one of internal width and internal depth is < 120 mm. or,
— ipternal height is < 120 mm

Note { to entry: The defined maximum size of small cavity ovens in thisi’document is adapted to the size of the test
load used in Clause 8.

3.17
stangdby mode
condjtion where the appliance is connected to.'the mains and provides only the follqwing
functjons, which can persist for an indefinite duration:

(a) neactivation function, or reactivation function and a mere indication of enabled reactiviation
flunction;

(b) information or status display;

(c) detection function for emergeéncy measures.

3.18
stanflby mode in condition of networked standby
condjtion where the appliance is connected to the mains and provides only the reactivjation
functjon through a connection to a network, which can persist for an indefinite duration

Note 1 to entry: This-mode is only applicable to appliances that provide a connection function to a network.

3.19
pyrolytic _self-cleaning oven
oven ‘ifwhich cooking deposits are removed by heating the oven to a sufficiently|high
temperature

3.20

steam oven

appliance or compartment of a cooking range in which food is cooked mainly by steam
condensation at ambient pressure

Note 1 to entry: Appliances are fitted with their own steam generator.

Note 2 to entry: The term "steam" does not refer to the evaporated water from the food.

3.21

steam function

heat transmission to the food mainly by condensation of steam at ambient pressure
(approximately 100 kPa) and with a temperature < 100 °C
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3.22

warming compartment

separate compartment in which dishes are placed in order to preheat them prior to serving, or
in which food is maintained at serving temperature

4 List of measurements

4.1 Dimensions and mass

The following measurements are carried out:

— oyerall dimensions (see 6.1);
— internal dimensions (see 6.2);
mensions of shelves and steaming accessories (see 6.4);

d

— d|mensions of grill grids (see 6.5);
dlmensions of warming compartments (see 6.6);
n

ass of the appliance (see 6.7).
4.2 [ Oven and combi steam oven
The following measurements are carried out:

reheating the empty oven (see 7.3);
ccuracy of the control (see 7.4);

p
a
— epergy consumption and time for heating a load\(see Clause 8);
hgeat distribution (see 9.2);

a

bility to supply heat (see 9.3).
4.3 | Steam oven and combi steam oven
The following measurements are carried out:

apility to supply steam (see10.1);
— djstribution of steam (see 10.2);
d

ptermination of theyeapacity (see 10.3).
4.4 | Grill

The following'measurements are carried out:
— grilling area (see Clause 11);

4.5 —Warmingcompartments

The following measurements are carried out:

— temperature control and energy consumption (see Clause 12).
4.6 Cleaning
The following measurements are carried out:

— cleaning of pyrolytic self-cleaning ovens (see 13.1);

— cleaning of ovens with catalytic cleaning (see 13.2).
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5 General conditions for the measurement

5.1 Test room

The tests are carried out in a substantially draught-free room in which the ambient temperature
is maintained at (23 + 2) °C.

For the tests specified in 9.2.1, 9.3.1, 9.3.2, Clause 10 and Clause 11, maintaining the ambient
temperature at (25 £ 5) °C is sufficient.

a

IEC

Key
a ovien (top view)
b 0,%m

¢ thg¢rmocouple

Figure 1 — Position of the-thermocouple for measuring ambient temperature

The mmeasurement of the ambient temperature shall not be influenced by the appliance itsglf or
by any other appliance:

5.2 | Electricity supply
The appliance~is supplied at rated voltage + 1 %.

— the supply voltage shall be maintained at the main terminal at the rated voltage £1 %, while
the‘heating elements are switched on;

— the supply frequency shall be at the rated frequency 1 % throughout the test. If a frequency
range is indicated, then the test frequency shall be the nominal frequency of the country in
which the appliance is intended to be used.

If the appliance has a rated voltage range, the tests are carried out at the nominal voltage of
the country where the appliance is intended to be used.

NOTE In the case of a fixed cable, the plug (or the end of the cable) is the reference point to maintain the voltage.
5.3 Instrumentation

Instruments used and measurements made for this document shall comply with the
specifications in Table 1 and Table 2.
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Table 1 — Instruments

Parameter Unit Minimum Maximum permissible Details / Additional
resolution error requirements
Mass g
<3000g 0,1g +0,1g
>3 000g 0,59 +3g
Temperature
(thermocouples)
* ambient temperature °C 0,1°C +0,5K Thermocouple with
welded point
« temperature in the °C 0,1°C +0,5K Thermocouple with
cayity in a range of 0 °C welded poipt-(Suitable
to 100 °C to measurements
insidefof ovens with
wet-steam functigns)
« temperature in the °C 0,1°C +25K Thermocouple with
cayity in a range of welded point.
10p °C to 300 °C
* ceptre temperature of °C 0,1°C +1,5K 1 mm steel tube
the brick thermocouple, clags 1
in accordance witl
IEC 60584-1.
Dimepsions mm 1 mm 1 mm <1 mmor0,5%
whatever is the grpater
Time s 1s + 1 s per hour
Table 2 — Measurements
Parameter Unit Maximum permissible error Additional requirements
Voltage \% +0,5% Measured value.
Energy consumption measurement Wh +1,5 % or+10 Wh Whichever is greater
Tempgerature measurement °C +1,0K Excluding the thermocouples
Sampling rate £ 1's
For {lause 14, the power - In accordance with IEC 6230(l
meagurement requirements-shall
be inlaccordance with IEC62301
5.4 | Positioning the appliance
Built{in/appliances are installed in accordance with the instructions for installation. Qther
applinnces are placed with their back against a wall, unless otherwise specified in the

instructions.

Floor-standing appliances are positioned between kitchen cabinets. Table-top appliances are

positioned away from side walls.

For installation of the appliance, the surface shall be horizontal.

When the appliance is connected to the mains for the first time, it shall be operated once on
any setting for at least 1 h before the energy consumption is measured in order to avoid changes
in the appliance's performance or consumption values when tested 'out-of-the-box' compared
to some time later at the same settings.
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If the appliance is disconnected from the mains, it shall be ensured that required basic settings,
like the time, are set and finalized before starting the measurement.

5.5

Preheating

The appliance is initially at room temperature. However, if preheating is specified, the appliance
is preheated in accordance with the instructions for use. If no instructions are given, the
appliance is considered to be preheated after the thermostat has switched off the first time.

5.6

Setting of controls

The
cann
spec

All te

- W

- €

Using any modes and controls, resulting in measurements that ‘are unrepresentative o
ance's true characteristics that can occur during baking and roasting under comparable

appli
cond

EXAM
5.7

If nu
Clau

6.1

The
Coolk

Built-

Fontrol Is set 1o give the temperature speciiied for the test. HOWeVer, It the temper,
bt be attained due to the construction of the control, the nearest setting related-t
fied temperature is chosen.

sts, except the measurements for low-power modes (see Clause 14), shall\be carrieq

ith the default factory settings;

tions are not allowed.

PLE A camera used to detect that the appliance is under testis not allowed.

Rounding

e B.3, rule B.

Dimensions and mass

Overall dimensions

bverall dimensions of the appliance are measured and stated in millimetres as follow

in ovens are‘measured as shown in Figure 3.

mbers shall be rounded, they shall be rounded in accordance with ISO 80000-1:2

hture
b the

out:

hsuring that no network is connected to the appliance for the duration of the measurement.

f the

009,

o

(ing ranges and Other appliances placed on a surface are measured as shown in Figyre 2.
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If adjustable feet are provided, the height is measured with the feet in both extreme positions.

Key

a, hejght from:the supporting surface to the hob surface

b ovprallwidth of the appliance

a2 m( A;IIIUIII hclyht fIUIII thc DU}J'JUIt;IIH DulfdbU tU thU u'J'JUIIIIUDt Pdlt Uf thU app:ialluc, vvith Glly :Id ;II thc Open
position

¢, depth of the appliance, ignoring any knobs, etc.

¢, maximum depth of the appliance, with any doors and drawers fully open

Figure 2 — Dimensions of appliances
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Key
a, frgnt height of the appliance
4 frgnt width of the appliance

¢ maximum depth of the ‘appliance within the kitchen furniture

maximum height of.the appliance within the kitchen furniture
m3ximum width/of the appliance within the kitchen furniture
1 depth of thesappliance outside the kitchen furniture, ignoring any knobs, etc.

depth6f the appliance outside the kitchen furniture, with any doors and drawers fully open

Figure 3 — Dimensions of built-in appliances

6.2 Internal dimensions and calculated volume
6.2.1 General

The measurement of the calculated volume is to be carried out at ambient temperature.

The height, width and depth of the calculated volume in the cavity shall be measured in
accordance with 6.2.2 to 6.2.4. The measurements are shown in Figure 4.

For verification purposes, the gauge shown in Figure 5, shall be used to determine all three
dimensions. The gauge shall be used without appreciable force. Dimensions are stated in
millimetres.
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Key
d depth
g hepting element
hejght
w  widith
Figure 4 — Internal’dimensions
B
A
>
> !
IEC
Key

D =200 mm or 120 mm

X = dimension to be measured

Figure 5 — Gauge for measuring these dimensions

6.2.2 Internal height

The height is the maximum length of a cylinder with a diameter of 200 mm reaching vertically
from the centre of the cavity floor to the lowest point on the ceiling. No accessories, such as a
grill grid, are inserted.

A lamp, a heating element or similar object in the area of the cylinder can constitute the lowest
point of the ceiling. Protruding parts such as lamp covers, heating elements and fixing hooks
shall not be removed or folded away.
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If either the width or the depth of the cavity is less than 250 mm, the diameter of the cylinder to
be measured shall be reduced to 120 mm.

NOTE The centre of the cavity bottom is defined by the middle of the internal depth and the middle of the internal
width.

6.2.3 Internal width

The internal width is the maximum length of a cylinder with a diameter of 200 mm reaching
horizontally from the left-hand side wall to the right-hand side wall of the cavity.

S|de racks chall ha ramavad if thaov can ha ramavad withaout 0 tanl If nartc arg fivad +0 rb
Feks—SHa—e—+fehevea+HtHey—-eah—e+ehevea—WHRodt+—a—+ —H—patS—atre—+xee—+te Yy

the sjde racks, they shall be removed as well.

NOTE|1 A coin or a spoon is not considered as a tool.

If either the height or the depth of the cavity is less than 250 mm, the diameteriof the cyljnder
to bel measured shall be reduced to 120 mm.

NOTE|2 The centre of the side wall of the cavity is defined by the middle of the depth.and the middle of the height.

6.2.4]1 Internal depth

The depth is the maximum length of a cylinder with a diameterof 200 mm reaching horizoptally
fromjthe centre of the rear wall to the inner face of the closed door.

Protruding parts such as the baffle or components ofthe door shall not be removed.

If either the width or the height of the cavity is less than 250 mm, the diameter of the cyljnder
to bel measured shall be reduced to 120 mm.

For measuring the depth, the gauge iscpltaced on a support in such a way that the axis lies
horizpntally in the centre of the cavity-the axis being extended slightly over the expected depth.
The door is closed carefully so thatthe gauge is compressed to give the internal depth.

NOTE| The centre of the rear wall of.the cavity is defined by the middle of the height and the middle of the w|dth.
6.2.5 Calculated volume

The falculated volume’/is determined from these three dimensions and is stated in ljtres,
roundled to the nearest litre.

6.3 Overall internal dimensions and overall volume

6.3.1 General

Wherethe surfaces forming the boundaries of the cavity iIncorporate protrusions or depressions,
the planes used for measurement shall be those comprising the largest percentages of the total
areas of the surfaces. Holes in surfaces shall be disregarded when calculating areas for this
determination.

The following volumes or spaces shall be disregarded:

— those occupied by removable items specified by the manufacturer as not essential for the
operation of the appliance, such as shelves, racks or temperature probes;

— those occupied by heating elements;

— those occupied by minor irregularities in the cooking compartment walls, including covers
over temperature sensors and lamps;

— those occupied by the convection baffle;
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— corner radii smaller than 50 mm at the intersections of the interior surfaces of the cooking
cavity.

Dimensions are stated in millimetres.

6.3.2 Overall height (H)

The maximum vertical distance, in mm, between the plane of the cooking cavity bottom and the
plane of the cavity ceiling.

6.3.3 Overall width (W)

The ||naximum horizontal distance, in mm, between the planes of the cavity side walls.

6.3.4]n Overall depth (D)

The maximum horizontal distance, in mm, from the plane of the inside surface of the door when
closgd to the plane of the rear cavity wall.

6.3.5 Overall volume of rectangular cavities

The pverall volume is the total internal volume of the cavity inywhich cooking takes place,

expre¢ssed as the product of H#, W and D determined as abové{.divided by 106 and roundpd to
the nlearest litre.

6.3.6 Overall volume of non-rectangular cavities

Non-rectangular cavities shall have the volume of any non-conforming section such as a cTrved

door|or cavity wall determined by direct measurement and the application of conven{ional

geonpetrical calculations. The remainder of the cavity shall be treated as a rectangular qavity
and the individual volumes added together, The volume is expressed to the nearest litre.

6.4 | Dimensions of shelves and steaming accessories

The Wisable width and usable depth of the shelf are measured. The dimensions are determined
5 mnp above the surface of the.shelf.

The gurface area is calculated and stated in square centimetres, rounded to the nearest 10|cm?2.
NOTE| The shelf cantbea baking tray or a steaming accessory.
6.5 | Dimensions of grill grids

6.5.1 Entire area

The = 2 A ,
maximum depth of the outer rods. This entire area of the grill grid is calculated and stated in
square centimetres, rounded to 10 cm?Z.

6.5.2 Usable area

The usable width and usable depth of the grill grid are measured, by considering only the inner
grid, which is suitable for placing food. The usable area of the grill grid is calculated and stated
in square centimetres, rounded to 10 cm2. See Figure 6.
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a is fhe maximum width of the grill grid
b is fhe maximum depth of the grill grid
¢ is fhe usable width of the grill grid
d is fhe usable depth of the grill grid
Figure 6 — Examples for determining the entire area and usable area of a grill grid

6.6 | Dimensions of warming compartments
The height, width and depth of the calculated volume within the warming compartmenit are
meagured and indicated in millimetres.
NOTE| When a heating element is located inside the warming\compartment, the dimensions are measured up to
its mopt protruding part.
6.7 | Mass of the appliance
The mass of the appliance is determined and expressed in kilogrammes, rounded to the neprest
kilogfamme. To determine the mass, only the accessory described in the test in Clause 8(shall
be caonsidered.
7 PRreheating and accuracy
71 Purpose
The purpose of theltests in Clause 7 is to assess the performance of the oven and cpmbi
steam oven in relation to preheating and functioning of the control.
7.2 | Testsetup
The |aitZ temperature in the empty oven and combi steam oven is measured wjth a
ther hocntinla that ~nanfarma $n thn Aritarin ananifind 10 B D fiv A+ thn ~rid that 1o Al ~r~d W|th

TOCOUPTC ot CoOTTTOT T To toO oot o opCoTmC U T T oo AT OOt C—griu—trat 1o UTTrveTTT

the appliance. It is placed in the oven and combi steam oven in a way that the welding point
of the thermocouple is located at the centre of the calculated volume of the oven and combi
steam oven with a distance of at least 30 mm from the grid.

If no grid can be purchased from the manufacturer of the appliance, the thermocouple shall be
positioned in the centre in a suitable way.

Thermocouples are led through the door gap in a way that the door is completely closed without
applying additional force.

The door shall be completely closed.
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7.3 Preheating the empty oven

The purpose of this test is to measure the energy consumption and time it takes to preheat an
empty oven or combi steam oven from room temperature by a given temperature rise.

Prior to the measurement, the whole appliance (this includes the material and the insulation)
shall be at ambient temperature of (23 + 2) °C. In multiple cavity appliances, each oven cavity
shall be measured separately. Only the cavity measured shall be switched on.

A heating function, eco function or hot steam function shall be selected. The temperature
control is set to the maximum position. The appliance is heated until the rise reaches 165 K.

The temperature rise is the difference of the oven temperatures measured at the begihning and
at the¢ end of the test.

L

The fime foh (ph means preheating) in minutes and seconds and the energy consumption A ph in

kWh [shall be measured.

The {ime for preheating of the empty oven, Tohs shall be reported androunded to the negrest
half minute.

The energy consumption for preheating the empty oven, Eoh» shall be reported in kWH and
roundled to two decimal spaces.

If thegl oven has an additional preheating setting, the\test shall be repeated with this setting.

NOTE| The energy consumption of components, such as-lamps and fans that are automatically switched on wjth the
appliahce, is included in the measurement.

7.4 | Accuracy of the control
7.4.1 Purpose

The purpose of this test is to determine the accuracy of the temperature control and to calculate
the cprrected temperature setting used for tests for Clause 9.

7.4.2 Measurements

Prior|to the measurements, the whole appliance shall be at ambient temperature of (23 + 3) °C.

The femperature control element is set to the position marked 150 °C and the appliance is
heatF for<teheck, 150 = 60 min. Then the temperature control element is set to the position

marked200 °C and the appliance is heated for further ¢;,ocx 209 = 60 min. Then the temperpture
element is set to the position marked 250 °C and the appliance is heated for a further

cont
fcheck, 250 = 60 min.

Markings of the control element for grilling are ignored. If 250 °C is not marked, the next higher
marked setting is taken into account. If the highest marked setting is below 250 °C, the highest
possible marked setting shall be chosen. If the control element is not marked in degrees
Celsius, the control element is set at appropriate markings taking into account the instructions
for use.

Measurements shall be performed without fast preheating function.

The oven temperature is recorded continuously in line with 7.2.
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7.4.3 Assessment

For assessing the accuracy of control, the deviations from each set temperature (V459, V5qg,
V550) to the oven temperatures are determined where the oven temperature is the arithmetic
mean during the last 20 min of 7.y, c-

Regarding the corrected temperature setting used for the tests in Clause 9, the level of the
deviations Vygq, Vogg and V,5q are decisive. The temperature setting used for tests in Clause 9

shall only be corrected if all deviations V5q, V5og @and Vygq are < 20 K.

NOTE| Deviations equal to or more than 20 K are not corrected because the device is assumed to have, gn eco
function that uses residual heat.

To cglculate the corrected temperature setting for the tests in Clause 9, the oven temperatures
T450 pNd Togo are used and linear regression is applied.

8 [Energy consumption and time for heating a load

8.1 Purpose
The purpose of this test is to measure the energy consumptiofrand the time for heating ajload
for algiven heating function or an eco function in an oven; combi steam oven and dombi

micrgwave oven. The load is a water-saturated brick that is representative of any food, ¢.g. a
roasf dinner.

8.2 | Symbols and abbreviations

Tabl¢ 3 shows the main symbols used in Clause 8.

Table 3 — Symbols

T . temperature setting displayed by a knob or by the control display, s is the settingand £t =1, 2, 3
' (summing index)

Toq s / Too s measured observer temperature in phase 1 or phase 2

Tot s / Too s measured ambient temperature in phase 1 or phase 2

Teos measured temperature in the cavity centre in phase 2

AT, average temperature rise as difference between the average ambient temperature and the cavity
temperature measured in phase 2

fcu measured temperature in the cavity centre in phase 2, smoothed

7.5 average temperature in the cavity centre in phase 2

E, measured energy consumption In phase 1, when the last of the two thermocouples In the brick
reaches a temperature rise of 55 K

1, measured time in phase 1, when the last of the two thermocouples in the brick reaches a
temperature rise of 55 K, also applied for phase 2

iy start time of phase 1 or phase 2

ig start index determined to calculate AT ,, and 7_,, ; i, depends on the oven function and the
temperature profile

c ratio between the observer temperatures measured in phase 1 and in phase 2 in the whole
phase (¢, to ¢,)

Sy ratio between the observer temperatures measured in phase 1 and in phase 2 in the last 20 min
of the whole phase (¢, to ¢,)
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AT . difference between temperature setting 7, and average temperature 7, in the cavity centre in
phase 2

Enr, calculated nominal energy consumption in kWh for heating a load at AT,

AT, nominal temperature rise; 165 K for all heating functions and eco functions

Iagy calculated nominal time in s for heating a load at AT, = 165 K for all heating functions or eco

functions

8.3 Test load
8.3.1 General
The fest load shall be a brick with two holes for temperature measurements,as shown in
Anngx C.
8.3.2 Pre-treatment
A ney brick shall be dried before using it for the first time in an oven With~a forced air circullation
functjon at = 175 °C for 3 h. No more than two bricks shall be dried at the same time ip the
samg oven.
NOTE|1 A brick that is still damp due to a previous test needs at least 8 h.to be dried as described above. Hoyever,
see Npte 1in.8.3.3.
The weight my (4 means dry) of the completely dpyvbrick without thermocouples shgll be
meagured within 5 min after removal from the oven.and shall be noted in grams. The dry weight
myq spall be in accordance with the dry weightispecified in Clause C.1. The brick shgll be
identjfied for accurate calculation of the water.@bsorption in accordance with 8.3.3.
Placg markings 32 mm from the measuring point of the two thermocouples in accordancd with
5.3, and insert the thermocouples into~the holes until the marking matches with the surface of
the Hrick. The thermocouples shall:be fixed to ensure that the measuring points remain at a

depth of 32 mm during the whole'test procedure. See the example in Figure 7.

Key

T

a b

e

[T AN

S ;

IEC

SC

steel tube

measuring point

32 mm

nut

Figure 7 — Example of a thermocouple

The thermocouples may be fixed by means of a droplet of silicon glue at the surface of the brick
or by other suitable means.

Owing to the porosity of the brick, ensure that the holes of the brick are not enlarged if the
thermocouples are removed and reinserted.
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NOTE 2 A brick can be used for about twenty tests when handled with normal care.
8.3.3 Preparation

The brick, pre-treated in accordance with 8.3.2, shall be prepared for energy measurement as
follows.

NOTE 1 Itis not necessary to pre-treat the brick between uses. It gets approximately the same water content each
time it is soaked in water.

The brick shall be put into a water container so that it is completely covered with water at less
than 20 °C. The water container with the brick is placed for at least 8 h into a refrigerator and
coolgd down to a cenire temperature (both thermocouples) of (o £ 2 "C.

A hof brick shall be cooled down in air to a centre temperature below 25 °C before putting it
into the cold water.

NOTE|2 A hot brick put directly into cold water would absorb substantially more water due' to” the capillary|effect
and different water viscosity at different temperatures.

Betwgen test series, the brick should be stored in a refrigerator and preferably not soaked with
watef. The water used for soaking the brick should be kept (to reduce dissolving procesises),
i.e. the brick's storage water can be reused.

After[the brick has been taken out of the water container, exXcessive water is allowed to drjp off
for 1[min. Then the weight of the wet brick m,, shall be measured and the absorbed amount of

watef is determined in g taking into account the weight of the thermocouples, if appropriate, by
calcylating Am = m,, — my (,, means wet or water; my is measured according to 8.3.2)] The

amouynt of absorbed water shall be as specifiedin.Clause D.1.
The femperature of the brick is measured. Both thermocouples shall read (5 + 2) °C.

8.4 Measurement
8.4.1 Test Procedure

Prior|to all measurements, the 'whole appliance (this includes the material and the insulation)
shall|be at an ambient temperature of (23 £ 2) °C. In multiple cavity appliances, measure
each|oven cavity separately and switch on only the cavity measured.

Remove all accessories delivered with the appliance, such as baking trays, side racks that are
not used for placing the load.

Meagurethe cavity temperature 7, in the empty appliance with a thermocouple that conforms
to 5.B.fixed to the grid delivered with the appliance. Place this grid in the appliance in g way

that the vvcidillg pUillt of-the thclllluuuupic tstocated—at-the—centreof-the—catcutated—~votume of
the oven and combi steam oven with a distance of at least 30 mm from the grid. If no grid can
be purchased from the manufacturer of the appliance, the thermocouple should be positioned
in the centre in a suitable way.

Additionally record the temperature T, ; close to the oven thermostat continuously. For this,

fix a second thermocouple close to the oven thermostat inside the cavity as described in
Figure 9, Figure 10 and Figure 11. This thermocouple is the "observer thermocouple".

Lead the thermocouples through the door gap in a way that the door is completely closed without
applying additional force.


https://iecnorm.com/api/?name=ed25f6c33df4ddf9ce4d75ae835c3c30

IEC 60350-1:2023 © IEC 2023 - 27 -

To determine the energy consumption of a heating function or an eco function, three
measurements with different temperature settings are necessary. Each measurement consists
of two phases:

— phase 1: energy measurement while the brick is in the oven;
— phase 2: determination of the reference temperature and the c-factor (empty oven).

The diagram in Figure 8 shows the entire process of measurement.

oA

7 END END
2 brick check
g Phase 1 test Phase 2 test

Q Test cycle with brick _ Cooling‘ B Test cycle empty oven D

>
-

Time (min)
IEQ
Phase 1 Cooling Phase 2
- opserver -—-- observer
temperature temperature
To1,k T02,k
— centre — cavity
temperature temperature
brick
T<:2,k

Figure 8 — Entire process of measurement

For both phases, the temperature 7, , is recorded continuously with a thermocouple fixed with

a distance < 10 mm to the oven thermostat inside the cavity without contact. This thermocouple
is the observer thermocouple; it is fixed symmetrically in both x and y axes, on the direction of
the z axis (see Figure 10 and Figure 11). The D axis is oriented toward the centre of the cavity
(see Figure 9). Mount the observer thermocouple on the closest wall of the cavity with a heat
resistant tape.

If the oven thermostat is not accessible, take into account the manufacturer's instructions
regarding the position of the thermocouple.

If more than one oven thermostat is available, the information about the oven thermostat
relevant for the temperature control of the considered cavity can be obtained from the
manufacturer's instructions.
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Keep the position of the observer thermocouple unchanged during phase 1 and phase 2.

Dimensions in millimetres

hetres

Tc
D
IEC
Key
Th  ¢ven thermostat
To bserver thermocouple
Tc ¢ven centre thermocouple
D irection toward the oven centre
Figure 9 — Installation obsetver thermocouple
Dimensions in millif
f
b
»
®
t‘ ‘
5 > X
o
Y
To/j,
z
IEC
Key

f fixation wall - position of the thermostat to the fixation wall (the thermostat body shows a perpendicular position

to the surface of the fixation wall)
To observer thermocouple

Z direction — under thermostat

Figure 10 — Vertical installation of the observer thermocouple
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Dimensions in millimetres

7

IEC

Key

f fixption wall - position of the thermostat to the fixation wall where the thermostat body shows a parallel p
to the surface of the fixation wall

To ob'Eerver thermocouple

Z didection — in front of thermostat

Figure 11 — Horizontal installation of/the observer thermocouple

8.4.2 Oven settings

For measuring the energy consumption, a heating function or eco function shall be us
more| than one heating function or eco*function is available, the recommendation i
manufacturer's instructions is taken inte‘account.

The femperature control is setcto a position where the average temperature rises ATCQ

defined in Table 4 can be expected. ATCQ,]( is the difference between the average am

tempgrature and the average cavity temperature measured in phase 2; £k =1, 2, 3 (ki
sumrming index).

The femperaturesetting T, which is the displayed setting of the knob or the control di
(; is fhe setting), shall be noted. If the temperature steps are not clearly marked

temperature. setting should be determined by the angle according to the visible marks o
knob|using polar coordinate paper (see Annex E).

sition

ed. If
n the

¢ as

bient
5 the

splay
the
n the

If the temperature is set by a knob, the knob shall always be turned from zero to the req
setting.

uired
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Table 4 — Temperature rise for three settings

Temperature rise
ATch (135 + 15) K
ATCZ’Z (165 + 15) K
A]_"C2,3 (195 + 15) K@
a Qr the maximum fnmpnrahnrn rise if this value cannot be reached

Remove all accessories delivered with the appliance, such as baking trays and side r
which are not used for placing the brick.

Pllace the brick, prepared in accordance with 8.3.3, in the gedmetric centre of the calcu
cavity with its largest surface centrally on the grid delivered with the appliance, wit
thermocouples on the upper side. If no grid can be purchased from the manufacturer g
appliance, any suitable grid should be used, howevef,not a baking tray, tin or similar.

Insert the grid into a shelf support level of the appliance so that the centre of the brick ¢
ap close as possible to the centre, but not higher-than the centre, of the calculated ¢
The longest axis of the brick shall be parallel with the appliance front. Where the griq
be inserted in two different positions (e.g. upside down gives a different height), the po
should be taken that brings the brick's centre closest to the cavity's centre, but not hi
O

than the centre of the cavity.
Iff the appliance is prepared with the thermocouples, do not operate it with a fun

each

acks,

lated
h the
f the

bmes
Bvity.
can
Sition
gher.

nly if the grid is already placed on the lowest level may the centre of the brick be hjgher

ction

cpmbined with microwave energy. Out-coupled microwave power through| the
thermocouples can damagefinstruments.
NPTE 1 See Annex D.
Start the measurement within 3 min from the removal of the brick from the refrigeratpr by
switching on theqappliance following the requirements for setting.

The following data*are measured:
the measured energy consumption(s) E; in kWh and the time(s) 7, in min and s, whep the
Igst of the two thermocouples in the brick reaches a temperature rise of 55 K, £ =1, 2 and
3
centre temperatures of the brick in °C;
T41 4 continuously measured by the observer thermocouple in °C;

ambient temperature T4 ; from the beginning of the test (when the appliance is switched
on) to the end of the test (i.e. when the last of the two thermocouples in the brick has

reached 55 K temperature rise) in °C.

NOTE 2 The energy consumption of components such as lamps and fans that are automatically switched on with
the appliance, is included in the measurement.
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8.4.4

Phase 2

In phase 2, the measurement of phase 1 is repeated in an empty oven.

For this, remove the brick and cool the appliance as long as it is ensured that the whole
appliance (this includes the material and the insulation) is at ambient temperature of
(23 £ 2) °C. Forced cooling by a fan can be applied.

After cooling, verify that the setting is strictly identical to that used in phase 1 (see 8.4.3). This

includes:

— upchanged position of the observer thermocouple;
— same temperature setting 7| ;;

— same heating function.

Swit¢h on the appliance and operate for the same duration of ¢, (measured in |874.3).

Meagure the following data continuously:

8.5 | Calculation

8.5.1

L2 . from ¢4 to ¢, by the observer thermocouple during phase 2dn°C;

T]

— T}y, from ¢4 to ¢, by the centre thermocouple during phasg2.in °C;
T
a

L2, from #; to 7, by the thermocouple positioned in accordance with 5.1 for measuring the
Mmbient temperature in °C.

Smoothing the measured values

For further calculation, the measured data, 7, , are smoothed by a moving average apglying

Formula (1) in order to exclude possibledneasurement noise.

Where:

TcZ,k j

Tc2,k, +j

~ 1

T

n
o2ki =54 Z Teokivj (1)

j=-n

is thé.smoothed temperature in the cavity centre in phase 2 in °C;

isthe measured temperature in the cavity centre in phase 2 in °C;

is the Qampln index;

s

8.5.2

is defined by , :[]{SXI+°V1J and where 7, = 30 s;

is the sampling rate in 1/s.

Determining the average temperature rise for a heating function (phase 2)

If the manufacturer classifies the function under test as a heating function, this clause shall
be applied to determine the average temperature rise.
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T (°C)
-

T, 20 :

)
Y

I t (mir)
1EQ
Figure 12 — Example — average temperature rise for a heating-function

The gverage temperature rise for a heating function shall be calculated-in the following period:

The start of this period shall be the point where T~c2,k reaches Z; = 20 K. Hence, the start index

i, shall be defined as:

Toguiy) = Ty 20 @)

If thg time period between 7, - 20 and.;end of measurement is less than 60 % of whole|time
1, the time period is prolonged to 60 %,of 7. In this case, the start index i, shall be defineld as:

iy =i, —0,6i (3)

The gaverage tempetature rise AT, shall be calculated by averaging the difference of Te2.ki
and T,p 4, for iantil the end of the measurement (see Figure 12) by applying Formula (4]:

i
> (Tookj —Tazk.j)
ATcZ,k ===

(4)

ik_is+1

Where:

ATczyk is the average temperature rise in phase 2 in K;

Tcz,k,j is the measured temperature in the cavity centre in phase 2, smoothed, in °C;
Tazks is the measured ambient temperature in phase 2 in °C;

i is the sample index representing the starting point;
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iy is determined by i = Ltk ><fsJ

The average temperature TcZ,k shall be calculated accordingly to Formula (5).

i .
Ton ot .
~ ;: c2k,j (5)
T = ———
¢4 ik_is+1

Whete:

TcZ,k is the average temperature in the cavity centre in phase 2 in °C.

8.5.3 Determining the average temperature rise for an eco function (phase 2)

If thg manufacturer classifies the function under test as an eco function, this clause shall be
applied to determine the average temperature rise. For an eco function, the temperature|shall
be ayeraged within a 20 min period depending on the technicalselution used for saving engrgy.
See g¢xamples in Figure 13 and Figure 14.

— Technical solution A (See Figure 13)

The hverage temperature rise ATcz,k is calculated\by averaging the difference of 7, ;| and
Tep i} for 1 200 s starting when the temperature ‘setting is reached. Formulae (6) and (7)|shall
be applied.

Teg i) = Tig (6)
4200+i-1
Y (Took, —Tao,) o
— .j:is
Mok = i1200

Whete:
AT,y Is the average temperature rise in phase 2 in K;

TcZ,k,j is the measured temperature in the cavity centre in phase 2, smoothened in °C;

Tazi is the measured ambient temperature in phase 2 in °C;

i the sample index representing the starting point;

i1p00  Is defined by |1200x £, |.

The average temperature Tcz,k shall be calculated with Formula (8).
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— Tpchnical solution B (See Figure14)

4200+i5-1
2 T2k,
C2k,j
_ = (8)
TcZ,k = .
1200
o A
= JAN
< 20 min
TcZ,k
PN § (mi‘r-{)
—~ 20 min
%) A
< 2N
o \/\/V\A/
TcZ,k
I t (mi‘n')

IEC

Figure 13 — Examples — set temperature reached

If thg temperature setting is ot reached before the last 20 min of phase 2 start, the average
temperature rise AT,,, is caleulated by averaging the difference of 7, , ; and T, ; ; for the last

20 mjn of phase 2; see€ormula (9).

i )
Z (Tcz,k,j - Ta2,k,j)
= J=ix+1=i200 ©)
ATooy =

11200

Where:

AToo

TcZ,k, j

Tazk,j

11200

is the average temperature rise in phase 2 in K;

is the measured temperature in the cavity centre in phase 2, smoothed in °C;

is the measured ambient temperature in phase 2 in °C;

is defined by U 200 x fsJ

is the index determined by i = I_tk stJ
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The average temperature TcZ,k in °C is calculated with Formula (10).

i 5
Z TcZ,k,j

= _ J=igt-ip00
TcZ,k - .
1200

Where-

TcZ,k

T (°C)

Calcylate and note the average temperature rise A7,,, in K for each measurement

is the average temperature in phase 2 in °C;

(10)

Figure 14 — Example - set temperature not reached

meagured heating mode and temperature setting, see Table 4).

Calctylate and note the average temperature TcZ,k in °C for each measurement (each meag

heating mode and temperature setting, see Table 4).

8.5.4

The gverage ambient temperature in phase 1 and phase 2 is calculated with Formulae (11

(12):

Calculation of average ambient temperature

Ik

min)
IEC

each

ured

and

I
z Ta1,k,j
Ty =5
U
I
Z TaZ,k,j
Tazs =2

i

(11)

(12)
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The average ambient temperature in phase 1 and phase 2 is rounded to one decimal space and
reported.

8.5.5 Determining the c-factor

Determine the ¢, -factor for each measurement. The ¢;-factor is the ratio between the observer
temperatures measured in phase 1 and in phase 2 in the whole phase, ¢, until 7;, calculated as
shown in Formula (13):

x!

1
T

Cp = (13)

ﬂ

02,k

Whete:

i
Z I olk,j
_Jj=1

I

_ (14)
To1,k

T

I

Z T, o2k, j
_ -
02,k —

(15)

i

j rung from 1 to i;, where i, is determined by ik = Ltk ><fSJ

The ¢4, c, and c3 per heating function or eco function is rounded to two decimal placeg and
repofted.

8.5.6 Determining the 's-factor

In the case that the-heating mode is designated as a heating function, the s-factor shall be
determined in addition to the c-factor.

Detefminesthe s,-factor for each measurement. The s, -factor is the ratio between the obsperver

tempgratures measured in phase 1 and in phase 2 in the last 20 min of the whole phase, 7, |- 20,
calcllated-as shown in Formulae (1R), (1 7) and (1 R)'

T
5 = Totk.20 (16)
To2,k,20
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Where:

I

X oty (17)
7 _ J=ig+1=ip00
01,20 = :
U
I
Y Toois
7 _ J=ik+1=i200 (18)
026,20 = ;
U

i1500| is defined by |1200x f; |
jrung from 1 to iy5qq, Where i, is determined by I :Ltk stJ

The 34, s, and s3 for the heating function is rounded to two déecimal places and reported|

8.6 | Acceptance verification of the test results

8.6.1 Average temperature rise and standard deviation
ResUlts of the tests in accordance with 8.5 shallkonly be accepted if
a) the average temperature rises a7,,, aré.within the temperatures specified in Table 4, and
b) the standard deviation o as definedin Formula (11) is below 0,050 kWh.

Othefwise, for the appropriate function, all measurements shall be repeated in accordancg with
8.4.

The [standard deviation o .is calculated, from the data pairs a7,,, and E; measurg¢d in

accofdance with 8.4, according to Formula (19) for each heating function or eco fundtion,
k =1} 2, 3 (see Sachs,?2).

(19)

where
n is the number of measuring points (for the purposes of this standard, » = 3);
f is an approximation factor, = 1,2.

For calculating the standard deviation, the f~factor of 1,2 shall be used.

NOTE 1 For the purpose of this standard, AFC“

between 1,15 and 1,21. The approach to calculate the f -factor is given in Annex F for information only.

can only vary between 120 K and 210 K resulting in an f-factor of

2 Applied statistics, formulas 5.29a and 5.69, modified. See the Bibliography.
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2 The terms Q are described in Annex F.

Temperature setting and average temperature rise

The difference A7, , between T, and TcZ,k shall be calculated with Formula (20):

AT =T —Top

N

2023

(20)

Whe
ZXZQJ

T,k

s,

TcZ,k

is the difference between the set temperature and the average temperature;

is the set temperature;

is the average temperature in the cavity centre in phase 2.

The difference A7, , shall be <20 K.

If any
8.4 W

NOTE
heatin

of the difference A7, is > 20 K, the measurement shall be’repeated in accordance
ith an appropriate function.

The tolerance of 20 K is needed due to the long chain of tolerances (e.g. thermostat, connection, po
g elements, control element and printing) and the fact that\the temperature scale covers different h

functions and eco functions.

with

wer of
bating

ences

Il be

8.6.3 c-factor

The ¢-factor is used to show that the thermalbehaviour of the oven in phase 1 and phasg¢ 2 is
similar.

NOTE| The c-factor is less than one, since'each load, i.e. the brick in the case of energy measurement, infly

the thérmal behaviour.

The f,-factors calculated in(8.5.5 for a function designated as a heating function shg

¢, 20,92,

The [,-factors calculated in 8.5.5 for a function designated as an eco function shg

¢, 2 0,82.

8.6.4 s-factor

Il be

The

~factors are used to show that a function designated as a heating function does nqgt use

resid

ual heat.

The s;-factors calculated in 8.5.6 for a function designated as a heating function shall be
s, 20,92,

8.7

Final electric energy consumption

If the acceptance criteria requested in 8.6 are fulfilled, the final energy consumption is
calculated for the nominal temperature rise using the linear regression based on the calculated

data

point AT, (see 8.5) and the measured data point £, (see 8.4.3); see Formula (21):
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Where:

Epr,

AT,

EATO =§5-ATy+B (21)

is the calculated nominal energy consumption in kWh for heating a load at the setting

of the appliance with a temperature rise of AT7y;

is 165 K for all heating functions and eco functions;

8.8 | Time for heating a load

is the slope calculated according to Formula (22);
is the intercept calculated according to Formula (23).

k=1 k=1
S = 2 (22)
n _ 2 n _
nZ(ATCZ,k) _{ZATCZk )J
k=1 k=1
n n _
E, -S- Y AT,

B k=t

n

The fime for heating the load shall be calculated and determined in the same way as the enqergy

conspmption.

Replace in the Formulas (21)-10(23) the E values by the appropriate ¢ values, i.e. replace

Where:

ATy

n Formula (21), Eagy by InTy

n Formulae (22)and (23), £, by ¢;.

functions or eco functions.

8.9 L Repeorting-of-testresults

is the calculated nominal time in s for heating a load at AT, = 165 K for all heating

A supplementary file to calculate the energy consumption and related values is located at
https://www.iec.ch/sc59k/supportingdocuments. These calculations may be made in any
suitable spreadsheet programs.

Report the following data for the measured heating functions or eco functions:

O T O

d) energy consumption(s)

) type of the appliance, available heating function(s) and eco function(s);
) supply voltage at which the measurements were made;
) tested heating function(s) and/or eco function(s);

Ear, in kWh to three decimal places, in accordance with 8.7;

e) time(s) Intg rounded to the nearest minute.


https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.iec.ch%2Fsc59k%2Fsupportingdocuments&data=04%7C01%7CSusanne.Stolz%40bshg.com%7C15565454bc924de3ac0b08d97cc86293%7C0ae51e1907c84e4bbb6d648ee58410f4%7C0%7C0%7C637678022362946153%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=orI8oJHMvoS7do36SdGcjW4AZCfrkzPORli8PfOEcBw%3D&reserved=0
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For multiple cavity appliances, the values shall be reported separately for each cavity.

9 Cooking tests

9.1 General

Owing to the use of food, the tests specified in Clause 9 are considered to be applicable for
comparative testing only.

All tests in this clause shall be carried out applying a corrected temperature setting in
accofdance wiih the approach determined in 7.4.

The heating function that is used for measuring the energy consumption (see Clause 8) should
be uged for determining the heat distribution on one level (see 9.2.2) and for measuring the
ability to supply heat on one level (see 9.3).

If anjeco function is used for measuring the energy consumption (see Clause 8), that function
should be used for determining the heat distribution on one level (see-9.2.2) and for measpring
the apility to supply heat on one level (see 9.3.1).

NOTE| As already stated in the definition, an eco function is used foT, ‘eertain applications. Hence, fot all
performnance tests are applicable.

For Haking on two or more levels, the function recommended in the instruction manual is @ised.

9.2 Heat distribution
9.2.1 Shortbread
9.2.11 Purpose

The purpose of this test is to assess the heat distribution within the appliance.

9.2.1].2 Ingredients

500 ¢ white wheat flour, without raising agent

200 ¢ baking margarinetwith 80 % fat content, or salted butter
200 ¢ castor sugar (max. grain size 0,3 mm)

2 eggs (55 gnto60 g, with shell)

39 salt

9.2.1.3 Procedure

Mix tpgether the flour, castor sugar and salt. Rub in the margarine. Beat the eggs and afdd to
the flour mixture, mix lightly in a food mixer until the dough is smooth. Remove the dough from
the mixing bowl and form it into a loaf. Cover and store it in a refrigerator at a temperature of
(5 £ 2) °C for at least 8 h. Remove the loaf from the refrigerator 60 min to 80 min before further
handling.

Extrude the loaf into strips by means of a worm conveyor attachment using the nozzle as shown
in Figure 15. Cut the strips to a length that fits the baking tray supplied with the appliance or
that recommended by the manufacturer. Position the pastry strips as shown in Figure 16 so that
they will be parallel to the appliance door.
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Dimensions in millimetres

%
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Figure 15 — Shape of the nozzle for extruding pastry

Dimensions in millimetres

Figure 16 — Position of pastry strips on the baking tray

9.2.1.4 Preliminary measurements

Preliminary tests are cartried out to determine the appropriate baking time to achieve the
specffied browning.

The ¢ontrol is setin accordance with the instructions for use for this type of mixture.

If instructions are not given, the control is set so that the centre oven temperature is 175 °C for
ovens ,with forced-air circulation and 200 °C for ovens with natural convection without
prehegating.

The tray is inserted into the appliance in accordance with the instructions for use. If instructions
are not given, the tray is positioned as close as possible to the centre of the cold appliance.
The tray is removed from the appliance when the strips have attained a golden-brown colour.
The baking time is noted.

The tray is placed on a grid and allowed to cool down. The browning of the top is measured
using the colour measuring instrument specified in Annex A or a digital measuring system in
accordance with [IEC TS 63350. Circles with a diameter of 20 mm are measured over the strips
lengthwise, beginning and ending approximately 20 mm from the centre of the circle from the
end of each strip. The measurements are carried out in steps of approximately 50 mm. If the
surface at the defined areas is damaged by cracks, holes, etc., the measurement is shifted to
other areas.


https://iecnorm.com/api/?name=ed25f6c33df4ddf9ce4d75ae835c3c30

—-42 - IEC 60350-1:2023 © |IEC

The average browning is calculated by dividing the sum of the values by their number.

2023

The baking time is suitable when the average browning on top of the strips correlates to a
lightness value L* of (70,1 £ 2,35).

NOTE

9.2.1

Annex B recommends suppliers for the colour measuring instrument and digital measuring systems.

.5 Heat distribution test

The procedure stated for preliminary measurements is followed, the strips being baked for the

time

The

If the instructions state that a number of trays can be baked simultaneously, anradditiona

is ca

9.2.1

Withi
state

The following results are calculated and stated:

— th
— K
— th
— th

9.2.2

9.2.2,

This
mixty

9.2.2

re that rises during cooking.

The fest is carried out using the general conditions of measurements as stated in Clause
.2 Ingredienfs
quantities./of ingredients for 30 to 40 small cakes are indicated in Table 5. F

The
reprd
Ingre

$trips are loosened from the tray while still hot but left in their original position.

which has been determined.

ried out with the maximum number of trays, the baking time being increased, if neces

.6 Assessment

n 1 h after baking, the browning is determined for both the top @pd bottom of the stri
d for the preliminary measurements.

e maximum browning difference on the top;

e maximum browning difference on the bottom§
e average browning on the top;

e average browning on the bottom.

Small cakes
1 Purpose
test is intended to assess-the vertical and horizontal heat distribution, especially

ducible\result, always prepare the same amount and discard any surplus mi
dients\as defined in Annex B should be used.

| test
sary.

DS as

for a

or a
ture.
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Table 5 — Ingredients

Ingredients Quantities Remarks
9
Butter. with a fat content of Unsalted butter should be used. If unsalted butter is not
(83 + é) o 340 £ 0,5 available, the salt content of butter should be subtracted
- ° from the salt added to the mixture.

White sugar, fine (grain size 340 + 05 d95/d05: 90 % of the sugar crystals shall have a grain size

0,170 mm to 0,35 mm, d95/d05) - of 0,170 mm to 0,35 mm.
Medium-sized hen eggs, approximately (55 £+ 5) g, are
beaten and sieved until homogeneous, then weighed.

Eggs 300 £ 1
If frozen egg mixture is used, follow the instructions.of
Clause B.2.

Whegt flour

witholut raising agent,

unbldached. 450 £ 1 Gluten: at least 24 %.

Minetal content: maximum 0,5 %

(dry gubstance)

Bakirlg powder 15405 Pho_sphate baking powder (doubleyacting) shall be useq (not
baking soda).

Salt 6+0,1

If more than 40 small cakes are required, two identical kitchen machines should be used simultaneously.

NOTE The eggs are sieved to remove any chalazae.

9.2.2.3 Paper cases

As the paper quality affects the rising height-and spreading, only the paper cases specified in
Anngx B shall be used for reproducible results. The paper cases are 48 mm in base diameter
and 29 mm in height. They are made of 70 g/m2 bleached greaseproof paper.

NOTE| A supplier of paper cases is indicated in Annex B.
9.2.24 Number of small cakes and positioning on the baking tray

The baking tray shall be measured in accordance with 6.4 and cover at least 80 % of the ugable
widthl and 70 % of thesusable depth of the cavity measured in accordance with 6.2. If the
supplied baking tray-'er the tray recommended in the instructions fits these dimensions| this
bakirg tray shall bevused. If the supplied or recommended baking tray does not fit the zj“t:ove
condjtion or nofeeommendation is given, then a baking tray fitting the above condition, fnade
of aliminium;~tio coating, matt finished, (0,9 £ 0,1) mm thickness, lip height maximum ¢ mm
shall|be used:

The Wwidth and the depth of the baking trays are measured in accordance with 6.4 and jeach
divided by 75 mm to give the number of small cakes to be placed along its sides. The numbers
are rounded to give a whole number of cakes. Multiply the number of cakes from the depth and
the width to give the total number for the whole tray.

EXAMPLE
A width of 470 mm divided by 75 mm equals 6,3. This gives 6 columns of cakes.
A depth of 295 mm divided by 75 mm equals 3,9. This gives 3 rows of cakes.

Therefore the total number of cakes on the tray is 18.

The base of the outermost cakes should be at a distance of 14 mm + 4 mm from the edge of
the usable area of the baking tray, measured in accordance with 6.4. Distribute the cakes evenly
on the tray, in such a way that they do not touch each other.
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The manufacturer's instructions regarding the number of baking trays that can be cooked
simultaneously are followed.

9.2.

2.5 Procedure

Beat together butter and sugar in a food mixer until the mixture becomes soft and pale in colour
so that all the sugar is incorporated into the mix. Gradually add the egg mixture. Sift the flour,
baking powder and salt together and gently fold into the mixture; loosen the mixture as required
from the edge of the bowl to ensure that the mixture is homogeneous.

The temperature of the mixture shall be (23 £ 2) °C directly after mixing.

NOTE|1 A suitable food mixer for which the mixing time has been determined is indicated in Annex B,

Ensure that the paper cases maintain a uniform circular shape by carefully peelingycases|from

the

utside of the batch without distortion.

Weigh (28 £ 0,5) g of the mixture into the centre of the paper cases and-place them evenlly on

the

king trays. Bake immediately.

NOTE|2 The tests are carried out using corrected temperature control settings according to the diffefences

determined by the test of 7.4.

a)

Blaking on one level

Fpllow the operating instructions with respect to the, function, temperature, shelf position
ahd preheating. If preheating is recommended, small cakes are placed in the appliance
when the end of the preheating phase is indicated, for example by visual or acoustic signal,
of after a recommended preheating time. If no.nstructions are given, the appliance is set to
160 °C for a forced air circulation function orto’185 °C for a conventional heating fungtion
ahd the baking tray is placed in the middle'of the cold appliance. While the small cakes are
bpking, the position of the baking tray shall not be changed.
T
t

he baking time shall not exceed 40 min when baking on one level (including preheating
ime).
laking on two levels

B

The baking trays are placed simultaneously in the appliance one above the othenl and
rémoved simultaneously ‘at'the end of baking. While the small cakes are baking, the position
of the baking trays shall not be changed. Follow the operating instructions with respegct to
the function, temperature, shelf position and preheating. If preheating is recommended, the
small cakes are(placed in the appliance when the end of the preheating phase is indicagted,
fqr example by\visual or acoustic signal, or after a recommended preheating time.

Iffno instructions for small cakes on two levels are given, the appliance is set to 160 °C for
alforced aircirculation function and the baking trays are spaced evenly in the cold applignce.
The horizontal position of the baking trays shall be in the middle of the cavity base prea.

Thewertical position of the trays shall be spaced as near as possible to one-third and| two-

tl« wde afthna peabhln haiaht athot A~ i~ tha chAlf vl
TS Ot CoSaoTC T eIty it out oG y gt rC—STieiTaticor

NOTE 3 Baking on two levels is not carried out for small cavity ovens.

The baking time shall not exceed 50 min when baking on two levels (including preheating
time).

Baking on more than two levels

If the operating instructions recommend baking on more than two levels simultaneously,

then cakes are baked in accordance with the instructions (heating function, temperature,
shelf position, preheating and baking time).
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9.2.2
9.2.2

.6 Assessment

.6.1 General

Within 30 min after baking, the paper cases are very carefully removed so that the largest base
area possible can be assessed. For assessment in accordance with 9.2.2.6.3, at least 50 % of

the b

NOTE

ase shall be undamaged. Otherwise the test shall be repeated.

Cooling the small cakes quickly can aid the clean removal of paper cases.

The browning of the top and base of the cakes, the differences of browning between these, and
the evenness of rise, are assessed within 1 h after baking. If small cakes have been bak

seve

are dlso assessed together (overall result).

The 1
This

9.2.2,

For @

critenjia for assessment in 9.2.2.6.4

The brown shade numbers specified in IEC TS 63350 shall*be used to evaluate browning.
a vispal check, the same background colour and illumination shall be used for each tray.
NOTE| A supplementary file to generate the brown shade chart\is located at
https:f/www.iec.ch/sc59k/supportingdocuments.

9.2.2,6.3 Digital assessment

For reproducible results of the evaluationyof browning, any digital measurement system

be used which complies with the requitements in IEC TS 63350, except the requiremen
coloyr recognition and verification of resolution.
9.2.2(6.4 Criteria for assessment (digital and visual)

The following criteria are_relevant for the assessment:

a) E
T
s
T

ral levels simultaneously, each tray shall be assessed separately (single result) and

equirements of the results of these small cakes baked on one or more levels are diffg
shall be considered in the evaluation.

6.2 Visual assessment

omparative results, the evaluation of browning may be done/by)a visual check usin

valuation on the top of the small cakes

he top of each~small cake is divided into 13 nearly equally sized sections, as s
chematicallyin Figure 17.

he values/are adapted to the size and shape of each small cake.

d on
they

rent.

g the

For

shall
s for

hown
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Bction.

IEC

dimension of small cake \/g
D, = x Dy = 0,6 x D,
dimension of middle section V13

dimension of central section 1
Dy = —=x D, ~0,3><D1

Vi3

Figure 17 — Template for the sectioning of small cakes

he arithmetic average of lightness value L* is caloulated for the whole area of each se¢tion.

brown shade number is determined in accordance IEC TS 63350 and reported for jeach

Acceptable browning on the top

The average browning on the-stop of each single tray and of all trays blaked
simultaneously is calculated by.dividing the sum of the shade numbers by thirteen {imes
the number of cakes.

The average browning ontthe top is reported to one decimal place (single results per
tray and overall result):

The results of the test of 9.2.2 shall only be accepted if the average browning on the top
of all baking trays-baked simultaneously is in the range of shade number 9,5 to 10}5.

NOTE Decimal.places result from averaging.

Otherwiseythe test shall be repeated with a modified setting. If the baking time exdeeds
40 min~(preheating time included) for baking on one level or 50 min (preheating|time
included) for baking on two levels respectively, the oven temperature shall be increased
accordingly.

The average browning should be within the given range for a comparable result

"Cakes properly browned" on the top

All cakes with at least one section having a shade number outside the range 8 to 12 are
not included.

Cakes properly browned = number of cakes where all sections have shade numbers
between 8 and 12.

"Percentage properly browned" on the top

The percentage properly browned is the number of cakes properly browned divided by
the total number of cakes and multiplied by 100 %.

Browning difference on the top

The maximum difference between the shade numbers of all sections is determined and
reported as browning difference on the top of each baking tray separately and of all trays
baked simultaneously (single results per tray and overall results).
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b)

d)

9.3
9.3

9.3

Evaluation of the base of the small cakes

The lightness value L* for the undamaged part of the base of each small cake is determ
A brown shade number is determined in accordance with IEC TS 63350 and noted for
small cake.

ined.
each

At least 50 % of the base of each small cake should not be damaged after removing the

paper case. Otherwise, the test shall be repeated.
1) Average browning on the base

The average browning on the base for each tray separately and of all trays baked

simultaneously is calculated by dividing the sum of the shade numbers by the nu
of cakes

mber

The average browning on the base is reported to one decimal place (single result
tray and overall result).

2) Browning difference on the base

The maximum browning difference between the shade numbers is)deétermined
reported as the browning difference on the base of each baking traj.s€parately arn
all trays baked simultaneously (single result per tray and overall fesult).

valuation of the browning difference between top and base (top-=base)

he browning difference between top and base is calculated'by subtracting the ave
rowning on the base from the average browning on the top:

E
T
b
The browning difference between top and base (absolute*value) is reported for each
separately and for all trays baked simultaneously (single’results per tray and overall re
M
T
s
T

easurement of the height of small cakes

he highest point of each small cake is measured and recorded in millimetres. Cutti
abbing shall not affect the height of the cake.

he minimum height and the maximum height shall be recorded for each tray separatg

Ability to supply heat
A Fatless sponge cake
Al Purpose

The purpose of this test is to assess the evenness of the heat supply by cooking a medium
at mgdium temperature.

NOTE| This test is applicable for comparative testing only.

9.3

]2 Ingredients

100 ¢ white"wheat flour without raising agent

100 ¢ maize starch (corn starch)

39

5 per

and
d for
rage

tray
sult).

ng or

h

y.

load

1 Lo: !
UaRITTyg puUWwWUCI

150 g castor sugar (max. grain size 0,3 mm)
3 eggs (55 g to 60 g, with shell)
30 ml  water (approximately 45 °C)

These ingredients are sufficient to make one cake.

9.3

1.3 Procedure

Separate the egg whites from the yolks.

Whisk the egg whites with the water until a firm consistency is reached. Add the sugar and egg
yolks and whisk for 2,5 min. Sift the wheat flour, maize flour and baking powder together and
gently fold into the egg and sugar mixture.
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Line the base of an ungreased baking tin with greaseproof paper. The tin is made from steel,
black coloured without non-stick coating, not enamelled and has an inner bottom diameter of
(260 + 15) mm and a height of (65 + 10) mm. Spoon in the dough and distribute to a uniform
thickness. Follow the instructions for use for this type of cake with regard to preheating,
positioning in the appliance and setting of the control. If no instructions are given, place the
cake as close as possible to the centre of the cavity and set the control so that the oven
temperature is 150 °C for ovens with forced-air circulation and 175 °C for ovens with natural
convection. After baking for approximately 35 min, take the cake out of the appliance and allow
it to cool. Remove the cake from the tin and carefully remove the paper lining.

If the instructions for use state that the cakes can be baked on more than one level, the test is

carri¢d out accordingly.

9.3.1

.4 Assessment

The prown shade chart specified in IEC TS 63350 shall be used. Small irredularities are
ignored. Irregularities can be, for example, small bubbles on the top and small cracks ip the
crust

The following results are stated:

— the maximum browning difference on the top;

— the maximum browning difference on the bottom.

The ¢ake is cut vertically through the centre and the baking is evaluated. The height of the|cake
is mgasured at the centre and at the lowest and highest point of the edge.

The evaluation of baking includes a visual assessment of the thickness of the crust, cracks,
craters and texture. Photos can document the®aking result.

9.3.2 Apple pie

9.3.21 Purpose

The purpose of this test is to assess the ability to supply sufficient heat to cook a heavy lpad.
NOTE| This test is applicable for comparative testing only.

9.3.2.2 Ingredients

Dough:

300 ¢ white wheat flour without raising agent

175 ¢ butter, with a fat content of (83 £ 2) % (salted)

75 ¢ castor sugar (max. grain size 0,3 mm)

1 egg (55 g to 60 g, with shell)

<50 ml water

Filling:

25¢ white breadcrumbs

50¢g seedless raisins

400 g fresh cooking apples (prepared weight)

75 g
Thes

castor sugar, grain size max. 0,3 mm

e ingredients are sufficient to make one pie.
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9.3.2

.3 Procedure

Mix the flour and sugar together and rub in the butter. Add the beaten egg and sufficient water
to bind into soft dough. Mix until a uniform consistency has been reached and knead the dough
into a ball. Cover and store for at least half-an-hour in a refrigerator at a temperature of
(5 = 2) °C. Peel, core and cut the apples into slices approximately 13 mm thick.

Remove the dough from the refrigerator and divide it into a two-third and one-third portion. Roll
out each portion to a thickness of 5 mm without kneading it again. Use the larger portion to line
the base and sides of a baking tin having an inner bottom diameter of (200 £ 15) mm and a
height of (50 £ 15) mm. The tin is made from steel, black coloured without non-stick coating

and gotemametted:

Sprin
even

of pastry. Seal and trim the edges. Make an incision in the top to allow the steam/to esca

Follo
oven
closs
mear
with

In oV

the ipstructions for use, one pie being placed on each_shelf. All the pies are removed fror

appli

In oV

the ipstructions for use, either on one shelf or/two separate shelves. If two separate sh

are U
Alter

NOTE
9.3.2
The

The
colod
IEC ]

The following results are stated:

kle the breadcrumbs evenly over the dough. Place the apple slices, raisinstand {
y over the breadcrumbs packing them down well. Cover the top with the remaining

W the instructions for use for this type of pie with regard to preheating, positioning i
as possible to the centre of the cold appliance cavity and the\gontrol is set so thg

oven temperature is 160 °C for ovens with forced-air circulation and 185 °C for o
hatural convection and the pie is left in the appliance until it_is cooked.

ens with forced-air circulation, the maximum number af\shelves is used in accordance

ance at the same time.

ens with natural convection up to two pies*are baked simultaneously, in accordancsg

sed, one pie may be removed from the\appliance first and the other moved into its p
hatively, the pies may be interchanged once.

Only one pie is cooked if there is insufficient space in the appliance to cook two pies simultaneously.
.4 Assessment

pie is removed from the appliance and allowed to cool down.

Iiniformity of browning on the top and on the bottom of the pie is assessed by usin

'S 63350.

ugar
layer
De.

n the

, setting of control and cooking time. If no instructions are given,‘the pie is positiong¢d as

t the
vens

with
n the

with
blves
lace.

g the

r measuringyinstrument specified in Annex A or the brown shade chart specifi¢gd in

— K

esmaximum browning difference on the top;

— the maximum browning difference on the bottom.

The pie is cut vertically and assessed to check whether the filling is sufficiently cooked. The
cooking time is stated.
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10 Steam ovens and combi steam ovens

NOTE These tests are applicable for comparative testing only.
10.1 Ability to supply steam
10.1.1 Purpose

The purpose of this test is to assess the ability to supply sufficient steam to steam a small and
comparable load of green vegetables by comparing the colour of the load with the colour of a
reference measurement.

NOTE|1 The more the colour of the load differs from the reference measurement, the lower is the ability~to, $upply
steam

NOTE|2 Tests in Clause 10 are applicable for combi steam ovens, if a steam function is available,jand for steam
ovens.

10.12 Ingredients and steaming accessory

The fneasurements are made with (300 + 10) g fresh broccoli (Brassica oleracea var. italica)
with p uniform green colour, divided into equal florets. The corollaCof-the florets shall hgve a
diamgter D of 35 mm to 45 mm. The stalks of the florets shall have a length of (10 = 2) mm,
whergby the length is measured from the bottom of the stalk to'the lowest branch of the stalk,
but the floret should not fall to pieces. Do not rinse the broccoli-

For gomparative testing, broccoli is used only from one-batch bought from the same suppljer at
the spme time and stored under the same conditions until needed for the tests.

Small yellow parts can be removed. Large florets.can be cut in pieces to reduce waste.

NOTE| Rinsing water can influence the result.

The florets shall be at ambient temperature.

Use [the accessory in accordance with the manufacturer's instructions. If no accessdry is
supplied and no instructionssare given, take a square glass container with a height of
(50 4 10) mm and outer bottem dimensions of 250 mm x 250 mm.

10.1)3 Procedure
10.1.3.1 Reference measurement

Prepgare a refereénce measurement and a main measurement.

Use @ cooking zone with a diameter of 2 180 mm and < 220 mm and of (1 700 £ 200) W. [Take
a p| ce  of stainless-steel cookware with an outer bottom diameter of (‘790 + 1(\) mm-—FHFill in
approximately 400 g water, cover with a lid and heat up the water with the maximum power
setting.

When the water starts boiling, a steaming basket filled with (300 + 10) g of prepared broccoli
florets is positioned.

NOTE 1 A supplier for a suitable steaming basket is indicated in Annex B.

Steam the broccoli by maximum setting for (300 £ 10) s (reference doneness).

NOTE 2 With this cooking time, the broccoli is al dente, which means it is steamed but the stalks are still crunchy
and the florets are not mashed.

After steaming, the broccoli is removed.
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NOTE 3 For comparative testing, ideally the reference measurement(s) and the main measurement are steamed at
the same time.

10.1.3.2 Main measurement

The temperature of the water shall be (15 + 1) °C.

For appliances without a fixed fresh water supply, the tank shall be filled with water until the
maximum level is reached.

Distribute (300 + 10) g fresh broccoli florets evenly on the accessory.

Steam in accordance with the manufacturer's instructions for this type of food with respect to
the skeam function, temperature, shelf position and preheating. If preheating is recommended,
the bfoccoli is placed in the steam oven when the end of the preheating phase iscindicatef, for
exanjple by visual or acoustical signal, or after the recommended preheating time:

If nojinstructions are given:
bt the steam function;

Hjust the temperature to the highest possible setting < 100 °C;

]
a
— place the accessory in the middle of the cavity. The middle~of the cavity is calculated in
apcordance with 6.2;

d

b not preheat.

Steain the broccoli until the doneness of the main measurement is identical to the doneness of
the r¢ference measurement. The main measurement shall be al dente, too.

Only|testing results with nearly the same denéness are allowed to be compared.

If thel doneness of the main measurement and the reference measurement differ, the test|shall
be regpeated by adapting the cooking.time of the main measurement.

NOTE| Preliminary tests could be necéssary to achieve the desired doneness of the measurement.
Whil¢ the broccoli is steamed; the position of the accessory shall not be changed.

After[steaming, the breccoli is removed.

10.1/4 Assessment

The @ssessment shall be carried out immediately after steaming and shall be finished no more
than [5 minJjafter steaming.

The doneness shall be assessed with several same-sized florets immediately after the steaming
process. For comparative testing, it is necessary that all measurements have the same
doneness as the reference measurement (see 10.1.3.1).

If the doneness is valid, the colours of the main measurement and reference measurement are
determined using the green shade chart specified in IEC TS 63350 as follows:

— inspect the upper side of the florets only, the bottom side and stalks are not relevant;

— find green shade charts which characterize the colours of the main measurement and the
reference measurement best; colour shall be visible in a concentrated area, while single
florets are not relevant;

— state the hue angle values & ,,;, and hg in & ,;;

— calculate the difference Ah as follows and state in 4 _,:

supply
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Msupply =[lmain =R (24)
where:
hmain is the hue angle value of the colour of the main measurement;
hg is the hue angle value of the colour of the reference measurement;
Ahgypply is the difference between i, and hg .
NOTE| 4, in degrees is the value stated on the green shade chart in IEC TS 63350:2022, Table 2.
supply defines the ability of the appliance to supply steam. The bigger Ax L upply

The tifference Ah

is, th

NOTE
https:

The
contd

NOTE

The following data are stated:

- A
— K
— th
— K

- W
10.2
10.2.

The
vertiq

NOTE|
on mo

The distribution of steam becomes apparent in the distribution of the green colours of ste

lower the ability to supply steam is.

1 Supplementary files to generate the green shade chart are located at
www.iec.ch/sc59k/supportingdocuments.

nt of the tank and steam generator.

2 Residual water is water that can be used for further cooking processes.

fisupply:

e cooking time (preheating time included);
e energy consumption in Wh (preheating‘included);
e water consumption;

hether the water tank shall be refilled during steaming.
Distribution of steam

1 Purpose

al distribution.

re levels simultaneously.

brocq

olil The more the colours of the broccoli differ, the more uneven the distribution of ng

IS.

vater consumption is recorded either by a water meter or by metering the residual water

burpose of this testris to assess the horizontal distribution of steam and optionally the

The mainapplication of steam ovens is usually steaming on one level. Some steam ovens allow steaming

med
eam

In addition, the main measurement is compared with a reference measurement in order to notice

the b

10.2.

est achievable colour of the batch of broccoli used.

2 Ingredients, steaming accessories and number of levels

The measurements are made with fresh broccoli florets, prepared in accordance with 10.1.2.

The quantity of the florets depends on the size of the steaming accessory. Use approximately

14glc

m?2.

The steaming accessory measured in accordance with 6.4 shall cover at least 80 % of the
usable width and 70 % of the usable depth of the cavity measured in accordance with 6.2.
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If the supplied steaming accessory recommended in the instruction fits these dimensions, this
accessory shall be used. If the supplied or recommended accessory does not fit the above
conditions, another steaming accessory, which shall be a perforated container fitting the above
condition as far as possible, shall be used.

For testing, the horizontal distribution of steam on one level is used.

Optionally the vertical distribution of steam can be tested if steaming on more levels is
recommended in the manufacturer's instructions. The manufacturer's instructions regarding the
number of levels steamed simultaneously are followed.

10.213 Procedure

Prepgare the reference measurement in accordance with 10.1.3.1 and the main measurement
as follows.

NOTE|1 For comparative testing, ideally the reference measurement and the main measurement(s) are stearped at
the same time.

For gppliances without a fixed fresh water supply, the tank shall be filled with water untjl the
maximum level is reached. The temperature of the water shall be (15t 1) °C.

Distr|bute the florets on the accessory, in such a way that theycover the whole surface gf the
accegsory and do not lie upon each other (single layer). The florets are placed side by side in
the dccessory with stalks downward. The upper side of{the florets should be approximatg¢ly at
the spme level.

The mass of broccoli filled in is stated.

Stean the broccoli in accordance with the manufacturer's instructions for this type of fooq with
respgct to the steam function, temperature, shelf position and preheating. If preheatiphg is
recommended, the broccoli is placed in‘\the steam oven when the end of the preheating phase
is indicated, for example by visual or acoustical signal, or after the recommended prehefating
time.

For {esting the vertical distribution of steam (only if recommended in the manufactyrer's
instryctions), the accessories are placed simultaneously in the steam oven foIIowini the
manufacturer's instructions.

If nolinstructions.are given:

— set the steam function;
— afljust the temperature to the highest possible setting < 100 °C;

— plaee’the accessory in the middle of the calculated cavity;

— do not preheat.

Steam the broccoli until the doneness of the main measurement is identical with the doneness
of the reference measurement. If the doneness of the main measurement is unequal, steam
until all areas of the main measurement are at least al dente, even if other areas are
overcooked.

Only testing results with nearly the same doneness are allowed to be compared.

If the doneness of the main measurement and the reference measurement differ, the test shall
be repeated by adapting the cooking time of the main measurement.

NOTE 2 Preliminary tests could be necessary to achieve the desired doneness of the measurement.
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While the broccoli is steamed, the position of the accessory/accessories shall not be changed.
After steaming, the broccoli is removed.

If more levels are steamed (test of the vertical distribution of steam), all accessories are
removed simultaneously.

10.2.4 Assessment

The assessment shall be carried out immediately after steaming and shall be finished no more
than A min after steaming

The doneness shall be assessed with several same-sized florets immediately after the stegming
proctss. For comparative testing it is necessary that all measurements hayve ‘the g$ame
donenhess as the reference measurement (see 10.1.3.1).

If thel doneness is valid, the colours of the main measurement and reference measurement are
deteimined as follows:

rispect the upper side of the florets only, bottom side and stalks:are not relevant;

— dptect the areas of the upper side of the main measurement with the minimum (= worst) hue
ahgle value and the maximum (= best) hue angle value of\{he green colour; colours shall be
sible in concentrated areas, while single florets are not\relevant;

<

— fipd the green shade charts which characterize the-colours of both areas best by using the
reen shade charts specified in IEC TS 63350;

— slate the hue angle values &,,, and &, of the.main measurement in #,;

«Q

— cglculate the difference Ahgigyripute @s follows and state in £,

Ahgigtribute = Pmax — Mmin (25)

where:

hfhax is the hue angle value of the colour of the greenest area within the |main
measurement in /;;

htnin is theyhue angle value of the colour of the most olive-brown turned area within
the main measurement in 7,

A gistribute ) I8 the difference of the hue angle values /5, and Ay ;p;

nd the'green shade chart which characterizes the colour of the reference measuregment
pst(and state the hue angle value iy of the reference measurement;

o =h

— calculate the difference ARTIN | as follows and state in &,,:

min
Ahgontrol = |hmax _hR| (26)
where:
AR ol is the minimum colour difference between main measurement and reference
measurement;
hmax is the hue angle value of the colour of the greenest area within the main

measurement in & _;;
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hg

max

— calculate the difference Algnio as following and state in 7,:

Ahgg)ﬂ)t(rol = |hmin - hR|

where:

max

is the hue angle value of the colour within the reference measurement in 7,

(27)

JAY Mt is the maximum colour difference between main measurement and reference

h

The difference Ahyigiripute d€termined on one level defines the horizontal distribution of st

The difference Ahgisyrinute determined on more levels defines the vertical distribution of st

The
main

NOTE]
are, th

The
contd

NOTE|

The following data are stated for the horizontal steam distribution:

|
>

— th
f
- tH
-t

- W

|
—

measurement;

is the hue angle value of the colour of the most olive-brown turned@area v
the main measurement in 4 ,;

Min

3 is the hue angle value of the colour within the reference measurement in /

Hifferences AR | and ARTEX | define the differences between the green colour ¢
measurement and the best achievable colour.

1 The bigger A%y ipute 1S, the more uneven the distribution of steam is. The bigger Ahgg)%)t(rol and Ah
e worse is the ability to steam broccoli in general.

vater consumption is recorded either byra water meter or by metering the residual
nt of the tank and steam generator.

2 Residual water is water which can be used for further cooking processes.

max min B .
hdistribute ) Ahcon'[rol and Ahcontrol in hab’

e mass of broccoliiper level (before steaming);

e cooking time.(preheating time included);

e energy‘eonsumption (preheating included) in Wh;

e waterconsumption;

hether the water tank shall be refilled during steaming.

vithin

min
ontrol

vater

If the optional test for vertical steam distribution has been carried out, the following data are
stated:

max min : .
- Ahdistribute' Ahcontrol and Ahcontrol in hab'

the number of levels used simultaneously;

— the mass of broccoli per level and over all levels (before steaming);

— the cooking time (preheating time included);

— the energy consumption (preheating included) in Wh;

— the water consumption;

— whether the water tank shall be refilled during steaming.
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NOTE 3 Energy consumption, cooking time and water consumption are not comparable as different amounts of
broccoli are taken as a basis.

10.3 Determination of the capacity
10.3.1 Purpose

The purpose of this test is to assess the capacity of the appliance. The measurements are made
with deep-frozen peas, which simulate a heavy load. The capacity of the appliance is

determined by the maximum mass (= m,,, in g) of frozen peas steamed.

This nt to
whicl it is possible to prepare a full meal for one or more persons. The amount of frozen peas,
whicl can be steamed up to (85 £ 1) °C, be uniform in colour, in a certain time with~only one

tank of water, categorizes the steam oven to a high-level capacity, middle-level capacity and
low-level capacity.

10.32 Ingredients

The mmeasurements are made with deep-frozen peas. The peas shall-not"have any bits of ice.
The ¢olour of the frozen peas shall be homogenous and green as faras possible.

NOTE|1 The peas are stored in a freezer having a temperature of approximately =20 °C.
NOTE|2 The peas have a diameter of approximately 8 mm, and are classified as "petits pois".
10.3/3 Mass of peas, steaming accessories and number of levels

The mass of peas, the number of levels used simultaneously and the accessory/accesspries
are determined according to the manufacturer's‘instructions.

If nolinstructions are given:

— the maximum load depends on thesize of the supplied steaming accessory;

— the height of the load measured:in the accessory shall be (40 £ 2) mm. If the height gf the
apcessory is lower than 40 mm, the peas shall be filled at maximum height;

— oply one level is used.

The fhermocouple shallkalways be covered by peas. A minimum filling height of approximately
20 mm is needed to position the thermocouple correctly.

10.34 Procedure

10.34.1 General

H 1 1 loorml Tl 4 4 £ 4 oot lo (AL o
maxipremrevertsreacnea— 1 e werrpcraturc Ut wdalccl sliall v 1Ty

For gppliances without a fixed fresh water supply the tank shall be filled with water untjl the
2

N O
VAR

Take the peas out of the freezer and fill the necessary amount into the steaming
accessory/accessories.

Check the height of the load with a gauge and weigh the total amount. Steam the peas
immediately after filling in the accessory.

Steam in accordance with the manufacturer's instructions for this type of food with respect to
the steam function, temperature, shelf position/s and preheating.

If preheating is recommended, the peas are placed in the steam oven when the end of the
preheating phase is indicated, for example by visual or acoustical signal, or after the
recommended preheating time.
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If no instructions are given:

set the steam function;

adjust the temperature to the highest possible setting < 100 °C;

place the accessory/accessories in the middle of the calculated cavity;
do not preheat.

Thermocouples are led through the door gap in such a way that the door is completely sealed.

While the peas are steaming, the position of the accessory shall not be changed.

At the end of steaming, remove all accessories immediately and simultaneously.

10.34.2 Preliminary test

A prgliminary test is carried out to determine the position of the coldest spat of the load.

Fix one thermocouple in accordance with 5.3 on each used level in the’geometrical cenfre of

the lgad.

Steam the peas in accordance with 10.3.4.1.

When the centre of the load reaches approximately 70 %C, remove the accessory/accessqaries.

Detegt the coldest spot and check the temperature_distribution of the whole load in a sefsory

manner (e.g. visually or by feeling the coldest spat).

The position of the coldest spot is noted (area, height and level if necessary).

NOTE|1 The coldest spot is easier to determine.if more thermocouples are evenly distributed in the load.

NOTE|2 Normally, the coldest spot is located under the surface.

10.3.4.3 Main test

For the main test, five thermocouples are used. One is positioned at the detected coldest spot.
The ¢thers are evenlydistributed in the mass of the peas in order to detect if the coldesf spot

movegs.

When the lastief-the thermocouples has reached a temperature of (85 £ 1) °C, the stegming

procgss is finished. State the cooking time.

10.3./5. CAssessment

10.3.5.1  Criteria for validity

In a first step, ensure the validity of the main test. In a second step, state the final result (see
10.3.5.2).

Results of the main test in accordance with 10.3.4.3 are valid and shall only be accepted if the
following criteria are fulfilled.

a) Uniformity of colour

Determine the colour of the peas immediately after steaming. The determination shall be
finished no more than 5 min after steaming.

Detect the areas of the steamed peas with the minimum (= worst) and maximum (= best)
hue angle value of the green colour, see IEC TS 63350. Colours shall be visible in
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concentrated areas, while single peas are not relevant. Check also the peas under the
surface.

Find the green shade charts which characterize the colours of the best and worst area by
using the green shade charts specified in IEC TS 63350. State the hue angle values of these
colours. Calculate the difference of the hue angle values. The difference between the

m

inimum and maximum hue angle values shall not be more than 7.

NOTE Supplementary files to generate the green shade chart are located at
https://www.iec.ch/sc59k/supportingdocuments.

b) Cooking time

th

T - . — — . ¢ . — i — ;

is load, preheating time included.

Cooking time shall not be longer than two times of the reference time.
The determined cooking time can be included into Figure 18.

NPTE The reference line in Figure 18 is determined empirically.

c) W
T
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Figure 18 — Reference values of cooking time (7,¢)

ater tank
he watertank shall not be refilled during steaming.
oneg-ef these criteria is not fulfilled, the test shall be repeated with a lower mass of

8 for

peas.

T

he.mass of peas shall be reduced in 20 % increments from the frozen peas' mass b

efore

steaming.

10.3.

5.2 Final result

If the result is valid, the capacity — i.e. the maximum amount of peas m,,, steamed with an
acceptable quality according to the criteria in 10.3.5.1 — shall be stated.

NOTE

1 Steaming more than 2 000 g of frozen peas is representative for a high-level capacity steam oven

which

is more applicable, for example, for menu cooking for a group of persons. A steam oven which steams less than

1000

g of frozen peas has a low-level capacity.

The number of levels used simultaneously is stated.

The energy consumption is expressed in Wh (preheating included).
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NOTE 2 Energy consumption and cooking time are not comparable as different amounts of peas are taken as a
basis.

10.4 Accuracy of the temperature control

The purpose of this test is to determine the accuracy for the steam function of the temperature
control for a low setting.

Prior to the measurements, the whole appliance shall be at ambient temperature of (23 + 2) °C.
The temperature control element is set to the position marked 90 °C and the appliance is heated
for tcheck,90 = 45 min.

If thg control element is not marked at 90 °C, the next lower marked setting is taken into
accopnt.

The femperature is recorded continuously in line with 7.2.

The ftemperature is respectively determined as the arithmetic mean~of the minimum| and
maximum temperature reached during the last 20 min of #;¢ck-

The prithmetic mean of the temperature and the minimum and maximum temperatures are
noted.

11 Effective grilling area

11.1| Purpose

The purpose of this test is to determine the effective grilling area (E). The effective grilling|area
is the part of the usable area of the grill grid-(see 6.5) where white bread reaches a required
browhing intensity during grilling.

11.2| Ingredients

The neasurement is done with.factory-made white bread made of wheat (e.g. Golden Togst3),
whiclh is commonly availablée_and suitable for toasting. The slices of bread shall have an |edge
length of at least 80 mm @nd a thickness of 12 mm = 1 mm. It shall be fine-pored.

If mgre than one loafyof bread is necessary, it shall be from the same batch. Thereforg, the
bread shall be bought from the same supplier, at the same time and stored under $ame
condjtions until_heeded for the measurements. It shall be used before the expiry date.

11.3| Preparation

Discard-the first two and the last two slices of ane package bhecause these slices often have a
different texture. Remove the crust and cut the slices of bread to an edge length of
70 mm £ 1 mm.

Determine the usable area of the grill grid (4,) and state it in cm2. Cover the usable area of the

grill grid completely (without gaps in between) with bread. For this, it can be necessary to trim
some slices. The minimum width and length of each slice shall not be less than 35 mm.

3 Golden Toast is the trade name of a product supplied by Lieken Brot und Backwaren GmbH. Golden Toast might
be commercially available through other suppliers after the date of publication of this standard. This information
is given for the convenience of the users of this document and does not constitute an endorsement by IEC of the
product named. Equivalent products can be used if they can be shown to lead to the same results.
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11.4 Procedure

Follow the operating instructions with respect to the heating function, temperature, shelf and
preheating. If preheating is recommended, the grill grid is placed in the oven when the end of
the preheating phase is indicated, for example by visual or acoustic signal, or after a
recommended pre-heating time.

If no instructions are given, the grill grid is placed in the highest possible level in the not-
preheated oven until it reaches the stop position of the rack, the door is closed, and the bread
is grilled with the highest possible setting.

During the grilling process, the door may be opened once for a maximum of 3 s to check the
browhing, but without moving the grid.

Remopve the grill grid when the bread is browned and burnt spots start to appear (= shade
number 15).

11.5| Assessment
11.51 General

Asseflss the browning of the bread within 1 h. Through the grilling’ process, the slices of hread
might bulge, which could increase the browning of the edges:\Fherefore, the top area of a[slice
of toast is reduced alongside its outline shown in Figure 19-by 2 mm to 3 mm from each sfide.

The hssessable area (4,) is the top area after grilling.considering the shrinkage of toasf and
cutting the slices; see Figure 19.

A
A
y
A

IEC

Key

a is fherejected part of each edge length; 2 mm <4 £ 3 mm

Figure 19 — Determining the assessable area of a slice of toast — Example

11.5.2 Criteria of validity

For a valid result, sufficient browning is required. This is ensured if the percentage of burned
parts of the assessable area in total is 2 3 % to <15 %. Burned areas (4,,5) are defined by

showing a shade number = 15 in accordance with IEC TS 63350. To determine the shade
numbers, a digital evaluation system in accordance with IEC TS 63350 should be used.

If the result is invalid, repeat the test with adapted time.
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11.5.3 Criteria of assessment

The relative effective grilling area E| is calculated with the following formula:

A
E, =—314 %100
Ag — 415

IS The relative elreclive grilling area, In 7,

Ag_14| s the assessable properly browned area with a shade number within the range g

and < 14, in cm?;

Asq5| is the assessable burnt area with a shade number 2 15, in cm?;

is the assessable area, in cm?Z.

The absolute effective grilling area £, in cm? is calculated as follows:

Ag-14
Ey = ———x4,
Aa

Addifionally, the following areas shall be noted:

— tHe not browned area N in cm?:

Acg
N = x A,
Aa
— tHe burnt area B in cm?:
A
B: >15 XAu

(28)

(29)

(30)

(31)

Ag_14 is the assessable properly browned area with a shade number within the range of 2 8

and < 14, in cm?;
Asq5 is the assessable burnt area with a shade number 2 15, in cm?;
A<g  is the assessable not browned area with a shade number < 8;
Ay is the assessable area, in cm?;

is the usable area of the grill grid, in cmZ2.

The final effective grilling area is calculated as an average of three valid tests.

Additionally, if the upper surface of the bread that is assessed is above or below half the height

measured in accordance with 6.2.2, this shall be reported.
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12 Warming compartments

The purpose of this test is to evaluate the temperature control and the energy consumption of
warming compartments.

NOTE This test is considered to give reproducible results.

A thermocouple is placed in the geometrical centre of the warming compartment. The control
is set to the lowest marked position and the warming compartment is heated until steady
conditions are established. The control is then set to the medium position and heating is
continued. When steady conditions are established, heating is continued with the control at
maxifnum setting.

When steady conditions are again established, the test is continued for 1 h and“the energy
conspmption is measured during this period.

The {emperatures for the different settings of the control are stated. If the eontrol is not lipear,
the ajverage temperatures and the temperature differentials are stated.

The ¢nergy consumption is stated in Wh for 1 h of operation.

13 Cleaning

13.1| Pyrolytic self-cleaning ovens

The purpose of this test is to evaluate the self-cleaning process of the oven.

NOTE|1 This test is applicable for comparative testing.anly.

The interior surfaces of the cavity and dodr are artificially soiled using a paintbrush.

NOTE|2 The soil is not applied to the doorsseal and overlapping surfaces between the door and the cavity.
The artificial soil is made from

— 3P g gravy (20 g meat extract and 10 g water);

—_

b g hydrogenated-gil*shortening (vegetable cooking fat).

The mixture is evenly’applied in a quantity of 0,15 g/dm?2.

The dloor is ¢losed and the oven energized for 3 h with the temperature control set to 2%0 °C
or th¢ maximum obtainable if this is lower. The oven is then allowed to cool down. The ovien is
then joperated in the cleaning mode in accordance with the instructions for use and the e\%ergy
conspmption is measured. After the oven has cooled down, it is inspected. It is stated to|what
extent residues are left and whether they can be removed by means of a damp cloth.

The energy consumption during the cleaning cycle is measured and stated in kilowatt-hours,
rounded off to 0,1 kWh.

13.2 Ovens with catalytic cleaning

The purpose of this test is to evaluate the catalytic cleaning ability of the oven.

NOTE 1 This test is applicable for comparative testing only.

Approximately 1 000 g of pork belly is placed in an open roasting pan and 0,125 | of water
added. The pan is positioned as close as possible to the centre of the oven and heated for
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1,5 h at an oven temperature of 200 °C for ovens with forced-air circulation and 225 °C for
ovens with natural convection. The pan is removed and the oven is allowed to cool down.

The oven is inspected and the extent of residues remaining on surfaces with catalytic coating
is stated.

NOTE

2 Pork belly is used because this meat provides sufficient fat for soiling the surfaces.

14 Consumption measurement of low-power modes

141

This
of ne

but for the current designs, these are not considered important in terms of duration’and er

cons
in wh

of thése associated activities is not considered.

For gn appliance composed of a combination of separate units which can consist of one

varie

as degclared in the manufacturer's instruction is used for the test;

If ap
the |

the Ipw-power mode for the appliance B combined with"the appliance A is measured. The
powdr consumption of appliance A is calculated by the difference between these
meagurements.

When preparing the test report for a device composed of a combination of separate units
compbination of the types of main poweregd parts (hobs, ovens, grills, warming plates, grid

etc.)

be ngted for each unit A and B separately.

NOTE|
is des

14.2

14.21 Principles

The

requirements:

5 , bimatt ot

tworked standby and delay start. Other low-power modes can exist in some _applia

Limption. For example, the cooling down period is an associated activity toythe active n
ich the cooling fan runs for safety reasons. The measurement of the enefgy consum

ty of different hobs and one of a variety of different ovens, the fecommended combin

liance A (e.g. hob) can only be operated in combination with appliance B (e.g. oven)
w-power mode for appliance B without appliancé™A is measured and noted. Afterw

used for the measurement shall be recorded. The consumption of low-power modes

The measurement procedurefor the energy consumption of the active mode and low-power modes of
Cribed in IEC 60350-2.

Measurement

equirements of IEC 62301 and IEC 63474 shall be observed in addition to the follg

clause sets out determination of off mode, standby mode, standby mode in-condition

hces,
ergy
hode
ption

of a
ation

| first
ards,
low-
two

, the
dles,
shall

hobs

wing

Howgver; 5.3 and the requirement defining air speed in IEC 62301:2011, 4.2 shall not apply.

When testing appliances that are fitted with a clock, the clock shall be adjusted to the correct

time

and date as specified in the instructions.

If energy consumption is influenced by the continuously changing displayed time of a clock, a
measurement period of 24 h is necessary. The average value from this measurement is noted.

If the appliance has an ambient light sensor, two illuminance levels in accordance with
IEC 62301 shall be measured during the 24 h period, each illuminance level for 12 h.

If an option is provided to the user to switch off the display, both the switched on and switched
off mode are to be tested and reported.
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Ensure that the following conditions remain relevant for the duration of the measurement:

Some¢ appliances can require software updates to ensure secure network operations.
recommended to allow those updates to be installed and to make a note’/of it in the test re
Upddtes can occur or can be requested after activation of network\.capability and the ug
procgss can affect energy during measurement. The measurement-starts after the compl
of anly software update.

The fequired power consumption can be determined by (measuring the power consum
directly for a certain period of time (not less than 10 min){ The data shall be recorded at re
interyals of 1 s or less throughout the test using a data\logger or computer. The average p
is gien in watts and rounded with two valid digits.after the decimal point.

Alterpatively, the energy consumption can bgimeasured for a certain period of time (nof
than |10 min) and the power consumption‘be calculated by dividing the measured er
conspmption (measured in Wh) by the duration of the measurement (in h). The calculated p
is gien in watts and rounded with two\valid digits after the decimal point.

mod
inter

Applijancé interactions during a cycle shall not be considered for measurement. Step-by|

Appances with a power managément system switch automatically to off mode or sta

2023

instructions for use regarding installation, operation and settings (as applicable) are

followed;
the appliance shall be connected to mains power for the duration of the test;

no adverse warning indicators are present;

follow the manufacturer's instructions regarding the configuration of network connectivity

(where applicable);
ensure that the network is connected to the appliance (when required);

th ot Ll 4 £ 4+l L £ | £ 4 £ -
e ourTtT urat air CUTTTYUTITTTILS UT NS AappdIiialnivvo arc adt difvicTitoichimporaliurc,

hsure that the door is closed;

e
after each appliance interaction, wait at least 15 min before commencing
nmeasurements; and
n

b interference during measurement by any interaction.

after a certain period~eof time following appliance interaction. Relevant appl
ctions to be considered._for measurement are:

after the appliance-has been switched on, or

Q

the end of any ¢ycle and associated activities, or

after any intéraction, directly (i.e., physical) or indirectly (e.g., remote user interface
He appliance, or

—

flno other mode, including emergency measures, is triggered.

with
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date
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ndby
ance

with

-step

instructions for measuring the low-power modes is given in Annex G.

14.2.2 Determination of power consumption in off mode

This subclause is only applicable to appliances providing an off mode.

The appliance under test should be set to off mode following the manufacturer's instructions.
All actions required to set to off mode, such as emptying the water tank, removal of the food,
or closing the door, shall be taken.

In all cases, the off mode shall be determined over a period of not less than 10 min. The power
consumption of the off mode is the average of the measured data.

If the appliance provides an off mode, it should be described by the manufacturer.
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14.2.3 Determination of power consumption in standby mode

This subclause is only applicable to appliances providing a standby mode.

The appliance under test should be set to standby mode following the manufacturer's
instructions. All actions required to set to standby mode, such as emptying the water tank,
removal of the food, or closing the door, shall be taken.

In all cases, standby mode shall be determined over a period of not less than 10 min. The
power consumption of the standby mode is the average of the measured data.

If thel appliance provides a standby mode, it should be described by the manufacturer.

14.2/4 Determination of power consumption in standby mode in condition of
networked standby

This [subclause is only applicable to appliances providing a standby mode"in conditign of
networked standby.

For appliances with network connectivity, follow the manufacturer's.instructions regarding the
configuration of the appliance and ensure that network (e.g., kLAN“or WLAN) is connectgd to
the appliance and activated.

The highest possible power consumption can be reached when the appliance is not|only
conngcted to the network but also to a remote user intérface (i.e. an app). Avoid any interaction
with the remote user interface during the 15 min waiting time and the measurement.

In alll cases, standby mode in condition of networked standby shall be determined oyer a
period of not less than 10 min. The power cansumption of the standby mode in conditipn of
networked standby is the average of the.méasured data.

Ensufre that there is no download and no update running during measurement.
The fest report shall contain the_description of the network connection used.

14.2/5 Determination of power consumption in delay start

This mode is only applicable to appliances providing a delay start.

For determination of this mode, the operator can select any heating function and any pser-
progfammed.delay.

If averilable, network connection shall be activated.

Select any heating function and temperature setting, set the delay start and activate delay
start. Power measurements in delay start shall commence at the earliest 15 min after the
moment the delay start is activated and shall continue for at least 10 min; therefore, the delay
start setting shall cover at least 25 min.

The selected heating function and temperature, the delay start setting selected, and the
duration of the measurement shall be stated with the measured power value.

Where the display changes during the timer countdown, there can be some small variations in
power consumption during this mode.

The power consumption of the delay start is the average of the measured data.
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NOTE For an appliance, the term "latched" means that the door is closed, and the door interlock is engaged so that
the product could operate if required.
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Annex A
(normative)

Colour measuring instrument

The instrument (see Figure A.1) is in accordance with CIE 15 with the following specification:

measuring geometry: diffuse, 8° vertical deviation;
— measuring aperture: diameter 8 mm to 16 mm;

[ equivalent;

avelength range: 400 nm <1 <700 nm;
avelength interval: £ 10 nm;

andard illuminant: CIE standard illuminant D65;
andard observer: 10°;

valuation: CIEXYZ (CIE 1931) / CIELAB (CIE).

|
® W W s s 0 O

5 IEC
Key:
1 detector 4 integrating sphere
2 illumination source 5 specimen under measuring aperture
3 shutter

Figure A.1 — Colour measuring instrument
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Annex B
(informative)

Addresses of suppliers

B.1 General

The information given is for the convenience of users of this document and does not constitute

an endorsement by the IEC of the products named. Equivalent products may be used if they

t ahbavao—t laad t ith Qo rocilic
can T oSTTOWIT tOU TCaUu toU tric-oart o roSuitSe

NOTE| Possible suppliers for aids used for the assessment of baked or steamed items are recommiended |in the
suppofting documents, located at https://www.iec.ch/sc59k/supportingdocuments.

B.2 | Testing ingredients for small cakes

All ingredients for preparation of small cakes as specified in this standard’as well as the paper
casep can be obtained from: Stamminger & Demirel Testmaterialien

Erbsenbodenstr. 31

D-91207 Lauf — Germany
e-mail: r.stamminger@web.de
Phone: +49 (0) 9123-988975
Fax: +49 (0) 9123-988489
www.sta-de.com

All infgredients used for reproducible results shall~be from the same batch. It is recommended
that fhe ingredients used match the definitionsdn Table B.1.
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Table B.1 — Ingredient specification

Ingredients Problems of constant quality Quality criteria
Butter Variation with season and region of Ingredients: cow's cream, lactobacilli
origin
gl Fat content 82,5 % (minimum 82 %)
Salt content
Water content < 16 %
Unsalted, pH value in serum 5,2 to 6,3
Sugar Humidity uptake Disaccharide saccharose, anhydrous
Refined white sugar EU cat.1 "Raffinade fein RFF"
Crnin size 0 10 mmto n,’«z: mm.-d95/d0s
Egg mixture Variation of biochemical constitution of | Hen's egg mixture, pasteurised, homogeneous
eggs with season and nutrition
Packed in Tetra Brik®4, deep frozen (at least -18 [C)
pH6.4to 7.0
Dry substance 22,7 % to 23,7 %
Flou Variation with season and region of Wheat flour (triticum aestivum-L#)
origin
'l Mineral content: maximum 0,5 % (dry substance
Humidity uptake
y.up Humidity: maximum 15,0 %
Additives .
Falling number: , at Jeast 250 s
Gluten: at least 24,0 %
Sedimentation:  at least 26 ml
Protein:; approx.10,6 % (dry substance)
Fat: approx. 1,0 %
Carbohydrates:  approx. 70,9 %
Energy: approx.1 409 kJ / approx. 332 kgal
per 100 g
Additive: ascorbic acid
Salt Grain size <1 mm
Baking Relation and sort of expanding agent Substance of content:
owder
P Natriumhydrogencarbonate (E 500, 33,3 %),
Dinatriumdiphosphate (E 450, 46,7 %)
Wheat starch
a) Specification forthe paper cases
4B mm in/bdse diameter and 29 mm in height. 70 g/m?2 bleached greaseproof paper
Manufacturer: Bacher und Demmler GmbH & Co. KG
Kaiser-Wilh.-Str. 7-15
Germany — 12247 Berlin

bu@demmler.de

Artikel no: Backformchen weil}, PE 4,8/2,9cm, 70 4812 70 109 20 14

b) Handling the frozen egg mixture

For defrosting the frozen whole egg package, put approximately 5 | of water into a large vessel
at a temperature of (30 £ 2) °C. Put one package of frozen egg into the warm water so that it is
covered completely. It might be necessary to weight it down, for example with a cup. Stir the
water from time to time and shake the package.

4 Tetra Brik is the trade name of a product supplied by Tetra Pak®. This information is given for the convenience
of users of this document and does not constitute an endorsement by IEC of the product named. Equivalent

products may be used if they can be shown to lead to the same results.
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After 1 h, discard the first lot of water and completely renew with another 5 | of warm water at
(30 £ 2) °C completely covering the package again. Stir the water from time to time and shake
the Tetra Brik.

It should be defrosted within 2 h. The whole egg mixture can be used when it has reached a
temperature of (23 + 2) °C. Open the package and mix the egg with a fork for approximately

30 s

until it looks homogenous and can thus be used like fresh eggs.

After opening, the package should be used within one day. The egg mixture is beaten with a
fork until homogeneous, prior to use.

An u

B.3

This
Mixin

Sped

(.
= O

q

nopened package can be stored in a fridge.

Food mixer

Clause describes an appropriate food mixer for the dough for the small cakes used in 4
g times and levels are determined for the Bosch MUM4 series, e.g{Bosch MUM4404

ification of an appropriate food mixer:

pbwer rating (550 + 50) W;
volutions per minute, see Table B.2;

Table B.2 — Food mixer — revolutions per minute

2.2.

Revolutions per min

Level 1 Level 2 Level 3 Level 4

Wire

balloon whisk (53 £ 5) (93 £ 5) (185 + 5) (325 + 5)

|
o

— th

[V

ire balloon whisk;

bw|, approximately 3,5 I, top!/diameter (23 + 2) cm;

e machine should be @ble to beat the sugar and butter to a soft and pale mixtu
bproximately 5 min.

Table B.3 — Mixing time and setting

re in

Mixing time Recommended setting

(small cakes)
Beat|togethenbutter and sugar Approx. 5 min After stirring at level 1 speed up to level 4
Add pgg mixture Approx. 2,5 min Start with level 1 and gradually increase to level 4
Foldlin flour, baking powder and salt | Approx. 1 min After stirring at level 1 process at level 4

BOSCH MUM 4405 is the trade name of a product supplied by Bosch. It might be commercially available by other

suppliers after the date of publication of this document. This information is given for the convenience of the users
of this document and does not constitute an endorsement by IEC of the product named. Equivalent products may

be

used if they can be shown to lead to the same results.


https://iecnorm.com/api/?name=ed25f6c33df4ddf9ce4d75ae835c3c30

IEC 60350-1:2023 © IEC 2023 -71-

B.4 Colour measuring instrument
(See Annex A.)
Possible suppliers of the colour measuring instrument are:

FMS Jansen GmbH & Co. KG
HunterLab
http://www.hunterlab.de
info@hunterlab.de

Koni¢a Minolta Sensing Europe B.V. European Service Center
http://www.konicaminolta.eu
esc@seu.konicaminolta.eu

B.5 | Steaming basket
(See|Clause 10)
A possible supplier is:

Fackelmann
http:/www.fackelmann.de
Art.-no.: 42491
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Annex C
(normative)

Description of the test brick

C.1 Specification

Name SkamOven Hipor®

Bulk density, dry (550 + 40) kg/m3

Total porosity 77 %

Dry|weight (920 = 75) g (without thermocouples), see 8.3.2
Water absorption (1 050 £ 50) g, see 8.3.3

Heirht (64 £ 0,5) mm

The brick is brittle. Tolerances of dry weight, water absorption and héight are critical and|shall
be checked.

C.2 | Supplier and order specification
Brickis are available under the type designation "SkamOyen Hipor" from the following supplier:

Skanpol A/S

Hesslelager Centervej 1

Denmark — 8260 Viby

— Igngth x width x height: 230 mm x 1¢4"'mm x 64 mm (see sketch in Figure C.1),

— machined on all six surfaces, tolerances = 0,5 mm.

The diameter of the holes should;not be bigger than the diameter of the thermocouple.

If it i not possible to drill'the holes 32 mm deep, drill the holes to a depth of about 25 mm,
inserf the thermocouplésiinto the holes and push them carefully further down the remalining
7 mnj. Alternatively,-a.self-made rigid wire with a diameter of 1 mm could serve as a drill.

6 Hipor is the trade name of a product supplied by SKAMOL A/S. This information is given for the convenience of
users of this International Standard and does not constitute an endorsement by IEC of the product named.
Equivalent products may be used if they can be shown to lead to the same results.
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Key
a Two metal sheet tube thermocouples

b 50|mm, with holes which are equidistant to the brick's centre line
¢ 11Mm <, both thermocouples and holes

d 32lmm both thermocouples

Figure C.1 — Position of the thermocouples
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Annex D
(informative)

Check of applied microwave energy during
the measurement according to Clause 8

General

2023

Heating up the brick in accordance with Clause 8 shall only be done with thermal heating. It is

not affowedto swittchom a magnetron, not even for a shortperrod—————___ |

The
cons

switc
dete:l

up p

D.2

conn
the
lamp

Key

The

temp

A fil}ment lamp with a rated current of 12 mA and a rated voltage of less than 6 V with be

sophisticated method to check possible applied microwave energy during the energy

ocess. Therefore, the following method can be used in a pre-test.

Procedure

cting wires is used. The lengths of the wires are approximately half of the waveleng
icrowave so the current distribution is maximum in, the middle where the filament g
is positioned (see Figure D.1).

3V~12mA

IEC

hnecting wire

he rangelof)50 mm to 60 mm

Figure D.1 - Filament lamp

Imption measurement in accordance with Clause 8 is to prove whether the'magnetrnon is
hed on and off. Depending on the design of the appliances, it is not always possiljle to
mine clearly whether the microwave energy is switched on during the long-lasting hefating

nded
th of
f the

brick is prepared as described in 8.3.3 and placed in the appliance as described in 8.4.
The filament lamp is placed on the upper surface of the wet brick. The appliance is switched on
and operated in accordance with 8.4.3 for at least the time that is necessary to have a

erature rise in the brick of 55 K.

The appliance is then switched off and the filament lamp is tested. If microwave energy was
applied, the electric field during microwave operation will induce currents much more than
12 mA, thereby damaging the filament. The lamp can be tested with resistance-test equipment
or with a small tester for LED lamps. The lamp is put into a socket and the filament will light up
if it is not damaged. Otherwise this means that microwave energy was applied.
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Annex E
(informative)

Marking the temperature setting for checking the oven temperature
For marking the temperature setting on the panel, polar coordinate paper can be useful.

Polar coordinate paper has concentric circles divided into small arcs to allow an exact marking
around a knob (see Figure E.1).

IEC

Figure E.1 — Polar coordinate paper — Example
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Annex F
(informative)

to calculate the f-factor

The following formulas were applied to calculate the f~factor used for calculating the standard
deviation in 8.6.1. For calculation in 8.6.1, f= 1,2 is always used.

The f-factor is the ratio of the mean regression sum of squares divided by the mean error sum
of squares. The value is the probability that the null hypothesis for the full model is true (i.e.,

that all the regression coefficients are zero).

f:\/1+1+
n

Whe
ATy

is the nominal temperature rise

n _n _
Oy =D AToop¥Ey — E Y ATgoy
=1

2
(ATy — AT)

Oy

(165 K);

k=1

g

= k=1
(ATCZ,k) - n
- 1& _
AT ==3 AT
=1
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AVANT-PROPOS

Lal] Commission Electrotechnique Internationale (IEC) est une organisation mondiale de ‘wormali
composée de I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC)y L'IEC

objet de favoriser la coopération internationale pour toutes les questions de normalisation-dans les don
de| I'électricité et de I'électronique. A cet effet, I''EC — entre autres activités —¢publie des N
internationales, des Spécifications techniques, des Rapports techniques, des Spécifications accessib
puplic (PAS) et des Guides (ci-aprés dénommés "Publication(s) de I'lEC"). Leur élaboration est confiée
comités d'études, aux travaux desquels tout Comité national intéressé par le sujet\iraité peut participe
organisations internationales, gouvernementales et non gouvernementales, en(liaison avec I'lEC, parti
égplement aux travaux. L'IEC collabore étroitement avec I'Organisation Internationale de Normalisation
se|on des conditions fixées par accord entre les deux organisations.

Lep décisions ou accords officiels de I'lEC concernant les questions techniques représentent, dans la n
du| possible, un accord international sur les sujets étudiés, étant dohné/que les Comités nationaux de
intéressés sont représentés dans chaque comité d'études.

Lep Publications de I'lEC se présentent sous la forme de recGmmandations internationales et sont ag
comme telles par les Comités nationaux de I'lEC. Tous les_€fforts raisonnables sont entrepris afin qug
s'gssure de I'exactitude du contenu technique de ses publications; I'lEC ne peut pas étre tenue responsa
I'éyentuelle mauvaise utilisation ou interprétation qui en est faite par un quelconque utilisateur final.

Ddns le but d'encourager l'uniformité internationale, les*Comités nationaux de I'lEC s'engagent, dans tg
mgsure possible, a appliquer de fagon transparente _les Publications de I'lEC dans leurs publications nati
et|régionales. Toutes divergences entre toutesxRublications de I'lEC et toutes publications national
régionales correspondantes doivent étre indiquées en termes clairs dans ces derniéres.

L'IEC elle-méme ne fournit aucune attestatioh de conformité. Des organismes de certification indépe
fodirnissent des services d'évaluation de™conformité et, dans certains secteurs, accédent aux marqu
copformité de I'lEC. L'IEC n'est responsable d'aucun des services effectués par les organismes de certifi
ingépendants.

Tous les utilisateurs doivent s'assurer qu'ils sont en possession de la derniére édition de cette publication].

Aycune responsabilité ne doit” étre imputée a I''EC, a ses administrateurs, employés, auxiliair
mandataires, y compris ses experts particuliers et les membres de ses comités d'études et des C
nationaux de I'lEC, pourtout préjudice causé en cas de dommages corporels et matériels, ou de tout
dommage de quelque-nature que ce soit, directe ou indirecte, ou pour supporter les colts (y compris le
de| justice) et les dépehses découlant de la publication ou de I'utilisation de cette Publication de I'lEC
todite autre Publication de I'lEC, ou au crédit qui lui est accordé.

L'qttention estattirée sur les références normatives citées dans cette publication. L'utilisation de public
référencées'est obligatoire pour une application correcte de la présente publication.

L'gttentionest attirée sur le fait que certains des éléments de la présente Publication de I'lEC peuven
I'opjet, de“droits de brevet. L'IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels
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L'IEC 60350-1 a été établie par le sous-comité 59K: Aptitude a la fonction des appareils
électrodomestiques et similaires de cuisson électrique, du comité d'études 59 de I'lEC:
Aptitude a la fonction des appareils électrodomestiques et analogues. Il s'agit d'une Norme
internationale.

Cette troisieme édition annule et remplace la deuxieme édition parue en 2016 et la Fiche
d'interprétation 1:2021. Cette édition constitue une révision technique.
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Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

ajout de nouvelles définitions pour la fonction de chauffage et la fonction éco, avec un
amendement concernant les considérations relatives au mode faible puissance a
I'Article 3;

modification de I'ordre des articles;
révision du 5.3;
mise a jour du 6.2 afin d'améliorer la fiabilité de la mesure du volume;

H <l o7 L1 H talit s ol 'S4 o :
SJPPIUQOIUII YU UL, TTUTTZUTIIAImGT Uuc T Tlayvvl T,

¢vision de I'Article 7 relatif a I'exactitude des fonctions éco avec utilisation de la chaleur
¢siduelle;

= =

gvision de I'Article 8 afin d'améliorer la fiabilit¢é de la méthode de_mesure de la
bnsommation d'énergie, en particulier en ce qui concerne I'anticontournement;

O

3

esurage de la consommation d'énergie unique pour l'ensemble 'deés fonctions de
chauffage et des fonctions éco avec indication de la consommatien d'énergie pouf une
aligmentation de la température de 165 K (comparée a 155 K)>actuellement pour une
fanction de circulation forcée de l'air, par exemple), ce gui’ donne des valeurs de
cpnsommation d'énergie supérieures a celles de I'édition précédente;

r¢emplacement de R, par L* dans I'Article 9 et référence a\'[EC TS 63350;

introduction du temps de cuisson pour la mesure de_référence des brocolis a I'Article [10;
remplacement du terme "partie jaune" par le termé."valeur d'angle de teinte" a I'Articlg 10;

Igs exigences relatives a la vérification numérigue (voir I'ancien 7.5.3.6.3) sont obsoletes,
cpmme cela est spécifié dans I'lEC TS 63350;

rg@vision de I'Article 14 (Mesurage de la gonsommation des modes faible puissance, ancien
Article 12);

aphnulation de I'ancienne Annexe GXinformative) en raison de I'absence d'applicatign de
cette méthode de mesure d'une activité associée;

Ids anciennes Annexes B et F sont obsolétes, car des nuanciers plus récents |sont
spécifiés dans I'lEC TS 63350;

ancienne Annexe E sera’remplacée par un document de support disponible sur lg site
wleb de I'lEC.

Ce dpcument contientydes informations supplémentaires mises en évidence par des notels qui

indighent le lien.

Le telxte de ‘cette Norme internationale est issu des documents suivants:

Projet Rapport de vote
59K/365/FDIS 59K/370/RVD

Le rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote ayant
abouti a son approbation.

La langue employée pour I'élaboration de cette Norme internationale est I'anglais.

Les termes en gras dans le texte sont spécifiquement définis a I'Article 3.

Une liste de toutes les parties de la série IEC 60350, publiées sous le titre général Appareils
de cuisson électrodomestiques, se trouve sur le site web de I'lEC.
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Ce document a été rédigé selon les Directives ISO/IEC, Partie 2, il a été développé selon les
Directives ISO/IEC, Partie 1 et les Directives ISO/IEC, Supplément IEC, disponibles sous
www.iec.ch/members_experts/refdocs. Les principaux types de documents développés par
I'lEC sont décrits plus en détail sous www.iec.ch/publications.

Le comité a décidé que le contenu de ce document ne sera pas modifié avant la date de
stabilité indiquée sur le site web de I'lEC sous webstore.iec.ch dans les données relatives au
document recherché. A cette date, le document sera

e reconduit,

e supprimé

e re¢mplacé par une édition révisée, ou

e amendé.

IMPORTANT - Le logo "colour inside"” qui se trouve sur la page, de” couverture de ce
document indique qu'il contient des couleurs qui sont considérées_comme utiles a |une
bonne compréhension de son contenu. Les utilisateurs devraient, par conséquent, imprimer
ce document en utilisant une imprimante couleur.
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APPAREILS DE CUISSON ELECTRODOMESTIQUES -

Partie 1: Cuisiniéres, fours, fours a vapeur et grils -
Méthodes de mesure de I'aptitude a la fonction

1 Domaine d'application

La pésente partie de I'lEC 60350 spécifie les méthodes de mesure de I'aptitude a la.fonction
des g¢uisiniéres, des fours, des fours a vapeur et des grils électriques a usage domestique.
NOTE|1 Le présent document s'applique également aux appareils mobiles équipés de fonctionnatités simijaires,
qui ét@ient auparavant couverts par I''EC 61817 aujourd'hui supprimée.

Les [fours couverts par le présent document peuvent disposer ou_non d'une fonction
micrg-ondes.

Les fabricants sont présumés définir la fonction de cuisson prinCipale de l'appareil: nicro-
ondels ou chaleur thermique. La fonction de cuisson principale.e'st mesurée au moyen d'une
méthpde existante en fonction de la consommation d'énécgie. Si la fonction de cujsson
princjpale est déclarée dans le manuel d'instruction comme étant la fonction micro-onfdes,
I'EC|60705 s'applique pour le mesurage de la consammation d'énergie. Si la fonctign de
cuisgon principale est déclarée comme étant la chaleur thermique, I'lEC 60350-1 s'apglique
pour[le mesurage de la consommation d'énergie.

Si la| fonction principale n'est pas déclarée par le fabricant, I'aptitude a la fonction micro-
ondeg et a la fonction chaleur thermique est.mesurée autant que possible.

NOTE|2 Pour le mesurage de la consommation'd'énergie et du temps de chauffage d'une charge (voir I'Article 8),
le présent document ne s'applique pas non plus'aux:

— fdnctions micro-ondes combinées;

— fqurs avec plateau coulissant ou+plateau tournant;

— fqurs a petite cavité (voir le 3-16);

—  fdurs sans commande de fempérature réglable;

— fdnctions de chauffage/et fonctions éco autres que celles définies dans le présent document;

— appareils avec fonction de vapeur uniquement.

NOTE|3 Le présentdocument ne s'applique pas aux:

— fdurs a micro-ondes (IEC 60705).

Le présent document définit les caractéristiques de performance principales de ces appareils
qui SOh SAS rente Sacaw ! .‘. e : ifie e “‘::‘ Sav ReSHe Sav ces

caractéristiques.

Le présent document ne spécifie pas un systeme de classement pour I'aptitude a la fonction

de ces appareils.

NOTE 4 Le présent document ne traite pas des exigences de sécurité (IEC 60335-2-6 et IEC 60335-2-9).

NOTE 5 Les appareils couverts par le présent document peuvent étre posés sur le sol, encastrés ou placés sur

un plan de travail.

NOTE 6 Aucune méthode de mesure de la consommation d'énergie n'est disponible pour les fonctions de

vapeur et de gril.
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2 Reéférences normatives

Les documents suivants sont cités dans le texte de sorte qu'ils constituent, pour tout ou partie
de leur contenu, des exigences du présent document. Pour les références datées, seule
I'édition citée s'applique. Pour les références non datées, la derniére édition du document de
référence s'applique (y compris les éventuels amendements).

IEC 60584-1, Couples thermoélectriques — Partie 1: Spécifications et tolérances en matiere
de FEM

A o-KB-aana-Ra-atian

IEC o4-2011 Annaraila Alactradamnmactin oo AMaooiira ol /o aesailla
ZOU . ZU T I 7 oprarcino-CTe T UUOTTTC Ot atcS wreoarc-acr1a COUTTSUTIiiiatort C11 VveTTG

IEC TS 63350:2022, Household electrical appliances — Specification of the properties|of a
digitgl system for measuring the performance (disponible en anglais seulement)

IEC ¢34741, Appareils électriques et électroniques pour application Vdomestique et
équigement de bureau — Mesure de la consommation d'énergie en veille.avec maintien pde la
conngxion au réseau des équipements de périphérie

ISO 80000-1:2009, Grandeurs et unites — Partie 1: Généralités

3 Termes et définitions
Pourl|les besoins du présent document, les termes et)définitions suivants s'appliquent.

L'ISQ et I'lEC tiennent a jour des bases de données terminologiques destinées a étre util{sées
en ngrmalisation, consultables aux adresses suivantes:

e |EC Electropedia: disponible a I'adresse https://www.electropedia.org/

e 130 Online browsing platform: disponible a I'adresse https://www.iso.org/obp

3.1
mode¢ actif
mod¢ dans lequel I'appareiltest raccordé a une source d'alimentation secteur, a été actiyé et
exécpite I'une des fonctions prévues

EXEMPLE Réalisation(d'un transfert de chaleur par la chaleur thermique, I'énergie électromagnétique|ou la
condephsation

Note 1 a I'articte’, L'affichage de recettes, I'utilisation d'un minuteur, le téléchargement d'un logiciel, le
fonctignnement d'un ventilateur, etc. constituent des exemples de fonctions associées reconnues.

3.2
four @ vapeur combiné
appareil ou compartiment d'une cuisiniére dans lequel I'aliment est cuit par I'association d'un
four et d'un four a vapeur

Note 1 a l'article: |l existe également des appareils qui ne comportent qu'une fonction de vapeur secondaire. Pour
ces fours, la fonction de vapeur ne peut étre soumise a I'essai que si elle figure dans le manuel d'instruction ou si
I'appareil comporte un réglage de la fonction de vapeur.

Note 2 a I'article: Le terme "vapeur" ne désigne pas l'eau évaporée par I'aliment.

1 A I'étude. Stade au moment de la publication: IEC CDV 63474:2022.
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cuisiniére
appareil qui posséde une table de cuisson et au moins un four et qui peut comporter un gril

3.4

démarrage différé
condition dans laquelle I'utilisateur a choisi un retard spécifié pour le début d'un mode actif

Note

3.5

fonction éco

tran

rayomnement pour certaines applications qui utilisent des solutions techniques{ pou
éconpmies d'énergie

EXEMPLE Solutions techniques:

. u

* C

* oujune combinaison des deux.

3.6

gril

appareil ou partie d'un appareil dans lequel I'aliment est.cuit par chauffage par rayonnem
3.7

fonction de chauffage

trans’Lmission de chaleur par circulation naturelle de l'air, circulation forcée de l'a
rayomnement pour la cuisson et le grillage

EXEMPLE

- fonpction de circulation forcée de I'air qui_chauffe les aliments principalement par circulation de I'air au
d'yn ventilateur;

+ fonction de chauffage conventiopnelle qui chauffe les aliments principalement par convection naturg

* oulune combinaison de ces deuX fonctions.

Note
asso

3.8

tablg de cuisson
plaqlie de.cuisson

app

surfgces-de cuisson avec une unité de commande

Note
cuis

3.9

1 a l'article: Ce mode ne s'applique que si I'appareil offre une fonction de démarrage différé a l'utilisateur.

mission de chaleur par circulation naturelle de [l'air, circulation forcée de. |'a

tijisation de la chaleur résiduelle;

hpuffage a faible puissance;

alr;

1 a l'article: La transmission de chaleur par la vapeur ou par I'énergie a hyperfréquence, notaj
clées a une fonction de chauffage, est exclue.

r ou
r les

ent

noyen

lle de

nment

et/ou

a{eil ou" partie d'un appareil qui comporte une ou plusieurs zones de cuisson

1 a l'article: L'unité de commande peut étre intégrée dans la table de cuisson elle-méme ou dans une

iniére.

fonction de vapeur brilante
transmission de chaleur aux aliments par la vapeur générée par rayonnement et/ou par
convection a pression ambiante (environ 100 kPa) a une température > 100 °C
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appareil a cavités multiples
appareil qui comporte des cavités séparées dans lequel l'aliment est cuit et qui peut étre
commandé de facon indépendante, mais qui ne peut pas étre installé séparément

3.11

réseau
infrastructure de communication caractérisée par une topologie de liens, une architecture, y
compris les composants matériels, des principes organisationnels, des procédures et des
formats de communication (protocoles)

3.12
mod
cond
aucu

Note 1 a I'article: Les conditions suivantes doivent également étre considérées comme caractéristiques du

arrét:
a) co
b) co

3.13
four
appa
conv
chau

3.14

thermostat du four
dispgsitif ou capteur qui détecte la température a l'intérieur de la cavité afin de régu

cons

3.15
four
four

3.16
four
four

- :rrgeur intérieure ou profondeur intérieure < 120 mm; ou

2023

b arrét
tion dans laquelle l'appareil est raccordé au secteur et n'assure aucun mode ac
h mode veille, et dans laquelle le mode peut persister pendant une durée indéfinie.

hditions ne fournissant qu'une indication du mode arrét;

hditions ne fournissant que les fonctionnalités destinées a assurer la compatibilité électromagnétique.

reil ou compartiment d'une cuisiniére dans lequel I'aliment est cuit par rayonnemen
bction naturelle, par circulation forcée de I'air ou~par combinaison de ces méthodsg
ffage

gne de température

l[autonettoyant par catalyse

|a petite cavité
caractérisé«par’les dimensions suivantes:

argeur«et_profondeur intérieures < 250 mm; ou

tif ni

mode

, par
s de

er la

dans lequel les salissures de cuisson sont éliminées par décomposition sur un
revétement spécial

auteur intérieure < 120 mm

Note 1 a l'article: Dans le présent document, les dimensions maximales définies pour les fours a petite
sont adaptées a la taille de la charge d'essai utilisée a I'Article 8.

cavité
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3.17

mode veille
condition dans laquelle l'appareil est raccordé au secteur et n'assure que les fonctions
suivantes, lesquelles peuvent persister pendant une durée indéfinie:

(a) fonction de réactivation, ou fonction de réactivation et simple indication que la fonction de
réactivation est activée;

(b) affichage des informations ou de I'état;

(c) fonction de détection des mesures d'urgence

3.18

mode veille avec maintien de la connexion au réseau
condjtion dans laquelle l'appareil est raccordé au secteur et n'assure que la fonctio

réac
persi

Note 1 & I'article: Ce mode ne s'applique qu'aux appareils qui disposent d'une fonction de‘connexion a un ré

3.19
four
four
four

3.20
four
appa
cond

Note 1 a I'article: Les appareils sont équipés de leur.ptepre générateur de vapeur.

Note 4 a I'article: Le terme "vapeur" ne désigne pas l'eau évaporée par I'aliment.

3.21
fonc

trangmission de chaleur aux aliments principalement par condensation de vapeur a pre

ambi

3.22
com

compartiment séparé’/dans lequel sont placées les assiettes afin d'étre préchauffées avg

servi

4 \iste-des mesurages

4.1

ivation par l'intermédiaire d'une connexion a un réseau, et dans laquelle le._ mode
ster pendant une durée indéfinie

lautonettoyant par pyrolyse

dans lequel les salissures de cuisson sont éliminées par élévation de la températu
3 une valeur suffisamment élevée

E vapeur

eil ou compartiment d'une cuisiniére dans lequel I'aliment est cuit principalemen
ensation de vapeur a pression ambiante

ion de vapeur

ante (environ 100 kPa) eta’une température < 100 °C

partiment de réchauffage

Ce ou dans.fequel les aliments sont maintenus a la température de service

n de
peut

seau.

re du

t par

5sion

nt le

—Dimrensions et masse

Les mesurages suivants sont effectués:

- d
- d
- d
- d
- d

imensions hors tout (voir le 6.1);

imensions internes (voir le 6.2);

imensions des étagéres et des accessoires a vapeur (voir le 6.4);
imensions des grilles (voir le 6.5);

imensions des compartiments de réchauffage (voir le 6.6);

— masse de l'appareil (voir le 6.7).
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Les

4.3

Les

4.4

Les

4.5

Les

tem

Pour 2.1, 3.1, 3.
maintien de la température ambiante a (25 = 5)°C suffit.
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Four et four a vapeur combiné
mesurages suivants sont effectués:

préchauffage du four vide (voir le 7.3);

exactitude de la commande (voir le 7.4);

consommation d'énergie et temps de chauffage d'une charge (voir I'Article 8);
répartition de la chaleur (voir le 9.2);

aptitude a produire de la chaleur (voir le 9.3).

Four a vapeur et four a vapeur combiné
mesurages suivants sont effectués:

aptitude a fournir de la vapeur (voir le 10.1);

—

g¢partition de la vapeur (voir le 10.2);

determination de la capacité (voir le 10.3).

Gril

mesurages suivants sont effectués:

stirface de grillage (voir I'Article 11).

Compartiments de réchauffage

mesurages suivants sont effectués:

commande de température et consommation d'énergie (voir I'Article 12).
Nettoyage

mesurages suivants sont effectués:

ngttoyage des fours autonettoyants par pyrolyse (voir le 13.1);
ngttoyage des fours autenettoyants par catalyse (voir le 13.2).

Conditions de mesurage générales

Local d'eSsai

ssais sont réalisés dans un local pratiquement exempt de courants d'air dans leq
pgratdre ambiante est maintenue a (23 + 2) °C.

el la

Cette température ambiante est mesurée a un point qui est a la méme hauteur que le centre
du volume calculé de la cavité du four en essai et a une distance de 0,5 m en diagonale a
partir de I'un des bords frontaux de |'appareil (voir la Figure 1).
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— 03 -

¢ IEC

Légerde

a four (vue de dessus)

b 0,%m

c copple thermoélectrique

Figure 1 — Position du couple thermoélectrique pour
le mesurage de la température ambiante

Le mesurage de la température ambiante ne doit pas étre influéncé par I'appareil lui-méme ou

par tput autre appareil.

5.2 | Alimentation électrique

L'appareil est alimenté a la tension assignée + «%.

— Ig tension d'alimentation doit étre maintenue a la borne principale a la tension assignée
(1 %, lorsque les éléments chauffantsisont sous tension;

— 14 fréquence d'alimentation doit étre a la fréquence assignée £ 1 % tout au long de I'gssai.
Sj une plage de fréquences estdndiquée, alors la fréquence d'essai doit étre la fréquence
npminale du pays ou I'appareil est destiné a étre utilisé.

Si I'appareil comporte une plage de tensions assignées, les essais sont effectués a la tepsion

nomipale du pays ou l'appareil est destiné a étre utilisé.

NOTE| Dans le cas d'umr ¢éable fixe, la fiche (ou I'extrémité du cable) est le point de référence pour maintenir la

tensiop.
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5.3 Appareillage de mesure
Les appareils de mesure utilisés et les mesurages effectués pour les besoins du présent

document doivent satisfaire aux spécifications indiquées dans le Tableau 1 et dans le
Tableau 2.

Tableau 1 — Appareils de mesure

Parameétre Unité Résolution Erreur maximale Détails/Exigences
minimale admise supplémentaires
Mas g
<30p0g 0,19 +0,1g
>30p0g 0,5¢ +39

Tempgérature (couples
thermoélectriques)

« température ambiante °C 0,1°C +0,5K Couple
thermoélectrique gvec
point de soudure

« température a l'intérieur °C 0,1°C +0,5K Couple
della cavité dans une thermoélectrique gvec
plgge de 0 °C a 100 °C point de soudure

(adapté aux
mesurages a l'intdrieur
des fours qui
disposent de
fonctions de vapeur

humide)
« température a l'intérieur °C 0,1°C +2,5K Couple
della cavité dans une thermoélectrique gvec
plgge de 100 °C a point de soudure
30p °C
» température au centre °C 0,4-2C +1,5K Couple
della brique thermoélectrique 4§
tube en acier de 1mm,
de classe 1
conformément a
I''EC 60584-1
Dimepsions mm 1 mm 1 mm <1 mmou 0,5 % $i
cette valeur est la|plus
élevée
Temgs 5 1s + 1 s par heure
Tableau 2 — Mesurages
Paramétre Unité Erreur maximale admise Exigences supplémentaines
Tension \Y £0,5 % Valeur mesurée.
Mesurage de la consommation Wh +1,5 % ou £ 10 Wh Valeur la plus élevée des deux
d'énergie
Mesurage de la température °C +1,0K A I'exception des couples
thermoélectriques
Fréquence d'échantillonnage
<1s
Pour I'Article 14, les exigences de - Conformément a I'lEC 62301
mesurage de la consommation
doivent étre conformes a
I''EC 62301.
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5.4 Positionnement de I'appareil

Les appareils a encastrer sont installés conformément aux instructions d'installation. Les
autres appareils sont placés dos contre un mur, sauf spécification contraire dans les
instructions.

Les appareils a poser sur le sol sont positionnés entre des éléments de cuisine. Les appareils
a poser sur table sont placés a distance des murs.

Pour l'installation de I'appareil, la surface doit étre horizontale.

Lorsque I'appareil est raccordé au secteur pour la premiére fois, il doit étre .mis en
fonctjonnement une fois avec n'importe quel réglage pendant au moins 1 h avant le-mesurage
de Id consommation d'énergie pour éviter toute variation de ses performances ‘Gu dg ses
valeyrs de consommation susceptible de se produire s'il est soumis a I'essai danAs son|"état
d'origine" plutét qu'a un moment ultérieur avec les mémes réglages.

Si l'appareil est débranché du secteur, il doit étre vérifié que les paramétres de base exigés,
comme I'heure, sont réglés de maniére définitive avant de commencer.le mesurage.

5.5 | Préchauffage

Au dgpart, I'appareil est a température ambiante. Cependant,»si un préchauffage est spécifié,
I'appgreil est préchauffé conformément aux instructions d'utilisation. En [|'abslence
d'insfructions, l'appareil est considéré comme préchauffé aprés la premiére coupurg du
thermostat.

5.6 | Réglage des commandes

La cammande est réglée de maniére a obtenir la température d'essai spécifiée. Cependalnt, si
la température ne peut étre atteinte du fait de la construction de la commande, le réglapge le
plus proche correspondant a la température spécifiée est choisi.

Tous| les essais, a I'exception des mesurages des modes faible puissance (voir I'Articlg 14),
doivgnt étre effectués:

— apec les réglages d'usine par défaut;
— e s'assurant qu'aucun réseau n'est relié a I'appareil pendant toute la durée du mesurage.
L'util|sation de modes ou commandes, qui donnent des mesures non représentativeqd des

caragtéristiqueSiréelles de l'appareil susceptibles d'étre observées lors de la cuisson ¢t du
grillage dans.des conditions comparables, n'est pas admise.

EXEMPIE- 11 n'est pas admis d'utiliser une caméra pour détecter que I'appareil est soumis a I'essai.

5.7 Arrondi
Si les nombres doivent étre arrondis, ils doivent I'étre conformément a I'SO 80000-1:2009,
Article B.3, Régle B.

6 Dimensions et masse

6.1 Dimensions hors tout

Les dimensions hors tout de l'appareil sont mesurées et exprimées en millimétres comme
suit.

Pour les cuisiniéres et les appareils posés sur une surface, les dimensions indiquées a la
Figure 2 sont mesurées.
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Pour les fours a encastrer, les dimensions indiquées a la Figure 3 sont mesurées.

Si deq pieds réglables sont fournis, la hauteur est mesurée en plagant les pieds dans les deux positions extrg§mes.

Légeride

a, haptenr mesurée entre la surface de support et la table de cuisson

b largeur hors tout de I'appareil

a, hauteur maximale entre la surface de support et la partie la plus haute de I'appareil, les couvercles éventuels
étant en position ouverte

¢, profondeur de I'appareil, hors boutons, etc.
¢, profondeur maximale de I'appareil, portes et tiroirs complétement ouverts

Figure 2 — Dimensions des appareils
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Légeride
a, hapteur frontale de I'appareil
b, largeur frontale de I'appareil

¢ profondeur maximale.de l'appareil a I'intérieur de I'élément de cuisine

hauteur maximalede "appareil encastré dans I'élément de cuisine
langeur maximale~de I'appareil encastré dans I'élément de cuisine
1 br¢fondeur-de I'appareil encastré dans I'élément de cuisine, hors boutons, etc.

d, profondeur de I'appareil encastré dans I'élément de cuisine, portes ou tiroirs complétement ouverts

Figure 3 — Dimensions des appareils a encastrer

6.2 Dimensions intérieures et volume calculé
6.2.1 Généralités

Le volume calculé doit étre mesuré a température ambiante.

La hauteur, la largeur et la profondeur du volume calculé de la cavité doivent étre mesurées
conformément au 6.2.2 et au 6.2.4. Les mesurages sont représentés a la Figure 4.

Pour les besoins de vérification, le gabarit représenté a la Figure 5 doit étre utilisé pour
déterminer I'ensemble des trois dimensions. Le gabarit doit étre utilisé sans appliquer de
force significative. Les dimensions sont exprimées en millimétres.
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Légende
d pr¢fondeur

g élément chauffant

h  hapteur
w IarEeur

N\

Figure 4 — DimenG@h\s intérieures
Z
9
<
O A
o~
N

Légende

D =200 mm ou 120 mm

X = dimension a mesurer

Figure 5 — Gabarit pour le mesurage des dimensions
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6.2.2 Hauteur intérieure

La hauteur est la longueur maximale d'un cylindre d'un diameétre de 200 mm qui s'insére
verticalement entre le centre du plancher de la cavité et le point le plus bas du plafond. Aucun
accessoire, comme une grille de gril, n'est inséré.

Une lampe, un élément chauffant ou tout objet similaire situé dans la zone du cylindre peut
constituer le point le plus bas du plafond. Les parties en saillie, comme les couvercles de
lampes, les éléments chauffants et les crochets de fixation, ne doivent étre ni retirées ni
repliées.

Si laflargeur ou la profondeur de la cavité est inférieure a 250 mm, le diamétre du cylingdre a
mesdrer doit étre réduit a 120 mm.

NOTE| Le centre du plancher de la cavité est défini par le milieu de la profondeur intérieure'et,Te milieu| de la
largedr intérieure.

6.2.3 Largeur intérieure

La Igrgeur intérieure est la longueur maximale d'un cylindre d'un-diamétre de 200 mm qui
s'ins¢re horizontalement entre la paroi latérale gauche et la paroi (atérale droite de la cayité.

Les qupports latéraux doivent étre retirés s'ils peuvent étre,d€montés sans I'aide d'un oulil. Si
des parties sont fixées aux supports latéraux ou maintenues par ces derniers, ils dgivent
égalgment étre retirés.

NOTE|1 Une piéce ou une cuilléere ne constitue pas un outil,

Si lalhauteur ou la profondeur de la cavité est,inférieure a 250 mm, le diamétre du cylingre a
mesdJrer doit étre réduit a 120 mm.

NOTE|2 Le centre de la paroi latérale de la.cavité est défini par le milieu de la profondeur et le milieu| de la
hautedr.

6.2.4 Profondeur intérieure

La profondeur est la longueun*maximale d'un cylindre d'un diamétre de 200 mm qui s'insére
horizpntalement entre le céntre de la paroi arriére et la face intérieure de la porte fermée

Les parties en saillie,comme le déflecteur ou les éléments de la porte, ne doivent pag étre
retirdes.

Si la| largeuriou la hauteur de la cavité est inférieure a 250 mm, le diameétre du cylindre a
mesyrer doit étre réduit a 120 mm.

Pour'mesurerta plufundcw, te gabalit est piabé Str—om auppwt de—sorte gque SO axe St situe
horizontalement au centre de la cavité, la longueur de I'axe étant Iégerement supérieure a la
profondeur attendue. La porte est ensuite fermée délicatement de fagon a comprimer le
gabarit pour obtenir la profondeur intérieure.

NOTE Le centre de la paroi arriére de la cavité est défini par le milieu de la hauteur et le milieu de la largeur.
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6.2.5 Volume calculé

Le volume calculé est déterminé a partir de ces trois dimensions et est exprimé en litres,
arrondi au litre le plus proche.

6.3 Dimensions intérieures globales et volume global
6.3.1 Généralités

Lorsque les surfaces délimitant la cavité comprennent des parties en saillie ou en retrait, les
plans utilisés pour le mesurage doivent étre ceux présentant les pourcentages les plus élevés
de I'fire Tofale de ces surfaces. Les trous dans les surfaces ne doiveni pas €eire pr|s en
compte lors du calcul des aires pour cette détermination.

Les yolumes ou espaces suivants ne doivent pas étre pris en compte:

— Cceux occupés par les accessoires amovibles spécifiés par le fabricant comme n'étanf pas
epsentiels au fonctionnement de l'appareil, comme les étagéres, grilles ou sonddgs de
tgmpérature;

BUX occupés par les éléments chauffants;

c
ceux occupés par des irrégularités mineures dans les parois du compartiment de cuigson,
y|compris les caches sur les capteurs de température et l€s Jampes;
c

bux occupés par le déflecteur de convection;

Igs rayons de courbure inférieure @ 50 mm aux intetsections entre les surfaces intérigures
dg la cavité de cuisson.

Les dimensions sont exprimées en millimétres.

6.3.2 Hauteur globale (H)

Distance verticale maximale, en mm, eftre le plan du plancher de la cavité de cuisson|et le
plan du plafond de la cavité.

6.3.3 Largeur globale (W)

Distgnce horizontale maximale, en mm, entre les plans des parois latérales de la cavité.

6.3. Profondeur globale (D)

Distgnce horizontale maximale, en mm, entre le plan de la surface intérieure de la porte
lorsqu'elle estfermée et le plan de la paroi arriére de la cavité.

6.3. Volume global des cavités rectangulaires

Le volume global est le volume intérieur total de la cavité dans lequel est effectuée la
cuisson, exprimé comme le produit des dimensions H, W et D déterminées ci-dessus, divisé

par 108 et arrondi au litre le plus proche.

6.3.6  Volume global des cavités non rectangulaires

Pour les cavités non rectangulaires, le volume de chaque section non conforme, comme une
porte ou cavité incurvée, doit étre déterminé par mesurage direct et en appliquant les calculs
géométriques conventionnels. Le reste de la cavité doit étre traité comme une cavité
rectangulaire, et les différents volumes additionnés ensemble. Le volume est exprimé au litre
le plus proche.
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6.4 Dimensions des étagéres et des accessoires a vapeur

La largeur et la profondeur utiles de I'étagére sont mesurées. Les dimensions sont
déterminées 5 mm au-dessus de la surface de I'étagére.

La surface est calculée et exprimée en centimétres carrés, arrondie aux 10 cm? les plus
proches.

NOTE L'étagere peut étre une plaque a patisserie ou un accessoire a vapeur.

6.5 Dimensions des grilles de gril

6.5.1 Surface totale

La syrface totale de la grille est déterminée en mesurant la largeur maximale et la profondeur
maximale des barres extérieures. Cette surface totale de la grille est calculée_ €t exprimge en
centimeétres carrés, arrondie a 10 cm?2.

6.5.2 Surface utile

La largeur et la profondeur utiles de la grille sont mesurées, en tenant compte uniquemept de
la grille intérieure, qui est adaptée pour déposer les aliments. ka surface utile de la grille est
calcylée et exprimée en centimétres carrés, arrondie & 10 cm2. Voir la Figure 6.

A
Y
A
Y
A
Y

A
Y
A
Y
\
Y

IEC

Légeride

a langeur maximale de la grille

b pr¢fondeur maximalede-ta grille
¢ langeur utile de la_grille

d prefondeur utilg de la grille

Figure 6 — Exemples pour la détermination de la surface
totale et de la surface utile d'une grille de gril

6.6 Dimensions des compartiments de réchauffage

La hauteur, la largeur et la profondeur du volume calculé a l'intérieur du compartiment de
réchauffage sont déterminées et exprimées en millimétres.

NOTE Lorsqu'un élément chauffant est situé a l'intérieur du compartiment de réchauffage, les dimensions sont
mesurées jusqu'a la partie la plus en saillie.

6.7 Masse de I'appareil

La masse de l'appareil est déterminée et exprimée en kilogrammes, et est arrondie au
kilogramme le plus proche. Seul I'accessoire décrit dans I'essai a I'Article 8 doit étre pris en
considération pour déterminer la masse.
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7 Préchauffage et exactitude

7.1  Objet

Les essais de I'Article 7 ont pour objet d'évaluer l'aptitude a la fonction du four et du four a
vapeur combiné par rapport au préchauffage et au fonctionnement de la commande.

7.2 Montage d'essai

La température de I'air dans le four et le four a vapeur combiné vides est mesurée a l'aide
d'un couple thermoélectrique conforme aux critéres spécifiés en 5.3, fixé a la grille fournie
avec| I'appareil. Le couple thermoélectrique est placé dans le four et le four a vapeur
combiné de sorte que le point de soudure du couple thermoélectrique se situe au centfe du
volurpe calculé du four et du four a vapeur combiné a une distance d'au moins 30*aim de la
grille

Si ::chune grille ne peut étre achetée auprés du fabricant de I'appatreil, le couple
thermoélectrique doit étre positionné au centre d'une maniére adaptée.

Les ¢ouples thermoélectriques sont introduits par lI'ouverture de la‘porte de maniére a fgrmer
complétement la porte sans exercer une force supplémentaire.

La pgrte doit étre completement fermée.

7.3 | Préchauffage du four vide

Cet xssai a pour objet de mesurer la consommation d'énergie et le temps nécessaire|pour
préchauffer un four ou un four a vapeur combiné vide a partir de la température ambliante
selon un échauffement donné.

Avant le mesurage, I'appareil complet¢(y compris le matériau et l'isolant) doit étre 3 une
tempgrature ambiante de (23 + 2) °C~Dans les appareils a cavités multiples, chaque gavité
du fgur doit étre mesurée séparément. Seule la cavité mesurée doit étre mise sous tensign.

Une fonction de chauffage; une fonction éco ou une fonction de vapeur brialante doif étre
choidie. La commande de température est réglée a la position maximale. L'appareil est
chauffé jusqu'a ce que liechauffement atteigne 165 K.

L'échauffement est ta différence des températures du four mesurées au début et a la fjn de
I'essai.

Le temps 755 (ph correspondant au préchauffage) en minutes et secondes et la consommfation
d'éngrgie £, en kWh doivent étre mesures.

Le temps de préchauffage du four vide, Tohs doit étre consigné et arrondi a la demi-minute la
plus proche.

La consommation d'énergie pour le préchauffage du four vide, Eph, doit étre consignée en
kWh et arrondie a deux décimales.

Si le four comporte un réglage de préchauffage supplémentaire, I'essai doit étre répété avec
ce réglage.

NOTE La consommation d'énergie des composants, comme les lampes et ventilateurs qui se mettent
automatiquement sous tension en méme temps que I'appareil, est comprise dans le mesurage.
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7.4 Exactitude de la commande
7.4.1 Objet

Cet essai a pour objet de déterminer l'exactitude de la commande de température et de
calculer le réglage de température corrigé utilisé pour les essais spécifiés a I'Article 9.

7.4.2 Mesurages

Avant les mesurages, |'appareil complet doit étre a la température ambiante de (23 + 2) °C.

L'élement—de commande de temperature est regie sur fa positionm marquee 50— €] puis
I'apppreil est chauffé pendant 7ok 150 = 60 min. L'élément de commande de température est

ensujte réglé sur la position marquée 200 °C, puis I'appareil est chauffe’~pendant
Icheck 200 = 60 min supplémentaires. L'élément de commande de température“est ensuite

réglél sur la position marquée 250 °C, puis I'appareil est chauffé pendant 7.4cik 250 = 69 min
supp|émentaires.

Les mmarquages des positions de I'élément de commande pour le fonetionnement en gril ne
sont [pas pris en compte. Si la position 250 °C n'est pas margquée, la position manquée
supérieure suivante est prise en compte. Si la position marquée-la plus élevée est infériere a
250 {C, la position marquée la plus élevée possible doit’,étre choisie. Si I'élément de
commande n'est pas marqué en degrés Celsius, I'élément dé commande est réglé surp des
positjons marquées appropriées conformément aux instructions d'utilisation.

Les mesurages doivent étre effectués sans fonction‘de“préchauffage rapide.
La température du four est enregistrée en continu conformément au 7.2.

7.4.3 Evaluation

Afin ¢'évaluer I'exactitude de la commande, les écarts entre chaque consigne de tempérpture
(V150 V200> V250) et les températures du four sont déterminés lorsque la température duffour

corrgspond a la moyenne arithmetique pendant les 20 derniéres minutes de f;pgck-

En ce qui concerne le «églage de température corrigé utilisé pour les essais spéciffés a
I'Arti¢cle 9, le niveau des-ecarts V54, Voo et Vogq €8t déterminant. Le réglage de tempérpture

utilisg pour les essais spécifiés a I'Article 9 ne doit étre corrigé que si tous les écarts ['45,
V200 et V250 sont.<20 K.

NOTE| Les écarts supérieurs ou égaux a 20 K ne sont pas corrigés, car |'appareil est présumé comportg¢r une
fonction écojqui utilise la chaleur résiduelle.

Afin dercalculer le réglage de température corrigé pour les essais spécifies a 'Article 9. les
T 1 ) g P ,

températures 745, et T5o¢ du four sont utilisées et une régression linéaire est appliquée.

8 Consommation d'énergie et temps de chauffage d'une charge

8.1 Objet

Cet essai a pour objet de mesurer la consommation d'énergie et la durée du chauffage d'une
charge pour une fonction de chauffage ou une fonction éco donnée d'un four, d'un four a
vapeur combiné et d'un four a micro-ondes combiné. La charge est une brique saturée d'eau
qui représente tout type d'aliment, par exemple un roti.
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8.2 Symboles et abréviations

Le Tableau 3 répertorie les principaux symboles utilisés a I'Article 8.

Tableau 3 — Symboles

T . réglage de température affiché par un bouton ou par I'affichage de la commande, s est le réglage
' etk =1, 2, 3 (indice de sommation)

Tor ! Too s température de I'observateur mesurée lors de la phase 1 ou de la phase 2

Tor ! Tan s température ambiante mesurée lors de la phase 1 ou de la phase 2

Teos température mesurée au centre de la cavité lors de la phase 2

AY_;:Z échauffement moyen qui correspond a la différence entre la température ambiante mgoyenne|et la

' température de la cavité mesurée lors de la phase 2

7o température mesurée au centre de la cavité lors de la phase 2, lissée

T.o, température moyenne au centre de la cavité lors de la phase 2

E, consommation d'énergie mesurée lors de la phase 1 lorsque le dernier_des deux couples
thermoélectriques de la brique atteint un échauffement de 55 K

t temps mesuré lors de la phase 1 lorsque le dernier des deux,eouples thermoélectriques de Ia
brique atteint un échauffement de 55 K, également appliqué pour la phase 2

to heure de début de la phase 1 ou de la phase 2

iy indice de début déterminé pour calculer AT, et 73y, ; i; dépend de la fonction du four et dl
profil de température

c rapport entre les températures de I'observatetr mesurées tout au long de la phase 1 et de |a
phase 2 (1; a #,)

Sy rapport entre les températures de I'obServateur mesurées pendant les 20 derniéres minutes de
la phase 1 et de la phase 2 complete (¢, a ¢,)

AT, différence entre le réglage de température 7T et la température moyenne Fcz,k au centre della
cavité lors de la phase 2

E 7] consommation d'énergie-nominale calculée en kWh pour le chauffage d'une charge a AT,

AT, échauffement nominal; 165 K pour I'ensemble des fonctions de chauffage et des fonctions
éco

Iz, durée nominale calculée en s pour le chauffage d'une charge a AT, = 165 K pour I'ensemble|des
fonctians de chauffage ou des fonctions éco

8.3 | Charge-d'essai
8.3.1 Geénéralités

La charge d'essai doit étre une brique qui comporte deux trous pour les mesurages de
température, comme cela est représenté a I'Annex C.

8.3.2 Prétraitement

Une brique neuve doit étre séchée avant d'étre utilisée pour la premiére fois dans un four
avec une fonction a circulation forcée de l'air a 2 175 °C pendant 3 h. Le nombre de briques
séchées en méme temps dans un méme four ne doit pas étre supérieur a deux.

NOTE 1 Si une brique est encore humide par suite d'un essai précédent, au moins 8 h seront nécessaires pour la
sécher selon la procédure décrite ci-dessus. Voir néanmoins la Note 1 du 8.3.3.
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Le poids my (4 signifie "a sec") de la brique totalement séche sans couples thermoélectriques

doit étre mesuré dans les 5 min qui suivent le retrait du four. Il doit étre noté en grammes. Le
poids a sec my doit étre conforme au poids a sec spécifié a I'Article C.1. La brique doit étre

identifiée afin de calculer avec exactitude I'absorption d'eau conformément au 8.3.3.

Placer les marquages a 32 mm du point de mesure des deux couples thermoélectriques
conformément au 5.3, puis insérer les couples thermoélectriques dans les trous jusqu'a ce
qgue le marquage coincide avec la surface de la brique. Les couples thermoélectriques doivent
étre fixés pour s'assurer que les points de mesure demeurent a une profondeur de 32 mm
tout au long de la procédure d'essai. Voir I'exemple a la Figure 7.

a b

e/
va=iny

IEC,

Légerde
a vid atroude 1 mm
b tulbe en acier

c pojnt de mesure

d 32mm

e écfou

Figure 7 — Exemple de couple thermoélectrique

Les ¢ouples thermoélectriques peuvent étre'fixés en appliquant une goutte de colle silicone a
la sufface de la brique ou par un autre. moyen adapté.

En r3ison de la porosité de la brique; veiller a ne pas élargir les trous de la brique lorsqule les
couples thermoélectriques sont.enlevés et réinsérés.

NOTE|2 Une méme brique peut étre utilisée pour 20 essais environ si celle-ci est manipulée avec précaution.
8.3.3 Préparation

La Brique, prétraitée conformément au 8.3.2, doit étre préparée pour les besoins| des
mesyrages d'énergie ci-dessous.

NOTE|1 Iln'est pas nécessaire de prétraiter la brique entre chaque utilisation. La brique a approximativenjent la
méme|teneur/en eau chaque fois qu'elle est trempée dans I'eau.

La brique doit éfre completement immergée dans un récipient rempli d'eau a moins de 20 °C.
Le récipient d'eau qui contient la brique est placé pendant au moins 8 h dans un réfrigérateur
et refroidi a une température au centre de la brique (pour les deux couples thermoélectriques)
de (5% 2) °C.

Une brique chaude doit étre refroidie a I'air libre a une température au centre de la brique
inférieure a 25 °C avant d'étre placée dans I'eau froide.

NOTE 2 Une brique chaude placée directement dans I'eau froide absorbe davantage d'eau en raison de l'effet
capillaire et de la viscosité différente de I'eau a différentes températures.

Entre les séries d'essais, il convient de conserver la brique, préférentiellement non imbibée
d'eau, dans un réfrigérateur. Il convient de conserver I'eau utilisée pour le trempage de la
brique (afin de réduire les processus de dissolution), c'est-a-dire que I'eau de conservation de
la briqgue peut étre réutilisée.
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Aprés avoir sorti la brique du récipient d'eau, I'excés d'eau est égoutté pendant 1 min. La
brigue humide m,, doit ensuite étre pesee, et la quantité d'eau absorbée est déterminée en g

en tenant compte du poids des couples thermoélectriques, le cas échéant, en calculant
Am =m,, — myq (w signifie "humide" ou "eau"; my est mesurée conformément au 8.3.2). La

quantité d'eau absorbée doit étre celle spécifiée a I'Article D.1.

La température de la brique est mesurée. Les deux couples thermoélectriques doivent
indiquer (5 £ 2) °C.

8.4 Mesurage

8.4.1 Procédure d'essai

Avanft tous les mesurages, l'appareil complet (y compris le matériau et I'isolant) doit étre a
une fempérature ambiante de (23 + 2) °C. Dans les appareils a cavités multiples, mepurer
chagle cavité du four séparément et mettre sous tension uniquement la cavité_mesurée.

Retirer tous les accessoires fournis avec l'appareil, comme les plaques a patisserie gt les
suppprts latéraux, qui ne sont pas utilisés pour placer la charge.

Mesyrer la température de la cavité 7., dans l'appareil” yide en fixant un couple

thermoélectrique a la grille fournie avec l'appareil, conforméfnent au 5.3. Placer cette (grille
dansjl'appareil de sorte que le point de soudure du couple thermoélectrique se situe au cgntre
du vglume calculé du four et du four a vapeur combiné a“Une distance d'au moins 30 mm de
la grille. Si aucune grille ne peut étre achetée auprés(du fabricant de I'appareil, il convient de
positlonner le couple thermoélectrique au centre d'une maniére adaptée.

Enregistrer également en continu la températuse 7, , a proximité du thermostat du four. Pour

ce fdire, fixer un deuxiéme couple thermoélectrique a proximité du thermostat du fqur a
I'intéfieur de la cavité, comme cela est décrit a la Figure 9, a la Figure 10 et a la Figure 11.
Ce cpuple thermoélectrique est le "couple thermoélectrique observateur".

Introgluire les couples thermoélectriques par l'ouverture de la porte de maniere a fgrmer
complétement la porte sans exércer une force supplémentaire.

Pour|déterminer la consemmation d'énergie d'une fonction de chauffage ou d'une fongtion
éco, [trois mesuragescavec des réglages de température différents sont nécessaires. Chlaque
mesyrage comporte delx phases:

— phase 1: mesurage de I'énergie lorsque la brique se trouve dans le four;

— ppase 2:détermination de la température de référence et du facteur ¢ (four vide).

Le difagramme de la Figure 8 représente le processus de mesurage complet.
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Pour

I'inté
obse

Fixer

Température (°C)

Phase 1

Cycle d'essai avec la brique

-107 -

FIN de
I'essai avec
la brique
Refroidiss-
ement

FIN de
I'essai de
contréle
Phase 2
Cycle d'essai avec le four vide

-
-

y

-

A

Y

fieur

d'un

g

o

Temps (min)

IEQ

Phase 1 Refroidissement Phase 2

--- température ——-- température

de de
I'observateur I'observateur

To1,k T02,k
— température — température
au centre de de la cavité

la brique
T<:2,k

de

lav* cavité.

Figure 8 — Processus de mesurage complet

les deux phases, la température T,, est enregistrée en continu avec un c

thermoélectrique fixé sans contact a une distance <10 mm du thermostat du fo
Ce couple thermoélectrique est
rvateur;(ilest fixé symétriquement dans les axes x et y, dans la direction de I'axe z
la Figure 10-et la Figure 11). L'axe D est orienté vers le centre de la cavité (voir la Figu
le.couiple thermoélectrique observateur sur la paroi la plus proche de la cavité au m
ruban adhésif thermorésistant.

le couple thermoélect

buple
ur a
rique
(voir
e 9).
oyen

Si le thermostat du four n'est pas accessible, suivre les instructions du fabricant pour la
position du couple thermoélectrique.

Si le four propose plusieurs thermostats, des informations relatives au thermostat de four
en ce qui concerne la commande de température de la cavité étudiée peuvent étre obtenues
dans les instructions du fabricant.

Ne pas modifier la position du couple thermoélectrique observateur lors de la phase 1 et de la
phase 2.
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Dimensions en millimétres

IEC
Légeride
Th thermostat du four
To ouple thermoélectrique observateur
Tc ouple thermoélectrique au centre du four
D irection vers le centre du four

Figure 9 — Installation du couple thermoéléectrique observateur
Dimensions en millimétres
f
4
S
*
& S
- —» X
\
o
Y
To
z

IEC
Légende
f mur de fixation — position du thermostat par rapport au mur de fixation (le corps du thermostat est

To
V4

perpendiculaire a la surface du mur de fixation)
couple thermoélectrique observateur

direction — sous le thermostat

Figure 10 — Installation verticale du couple thermoélectrique observateur
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Légern

f  my
su

To co

Z didection — face au thermostat

8.4.2

Une

cons
dispd
comg

La c

moye

Dimensions en millimétres

P

IEC

de

r de fixation — position du thermostat par rapport au mur de fixation (le corps du thermostat est parallé
[face du mur de fixation)

Lple thermoélectrique observateur

Figure 11 — Installation horizontale du couple/thermoélectrique observateur

Réglages du four

fonction de chauffage ou une fonction éco doit étre utilisée pour le mesurage
bmmation d'énergie. Si plusieurs -fonctions de chauffage ou fonctions éco
nibles, les recommandations figutant dans les instructions du fabricant sont prisg
te.

ns ATcz,k indiqués dansle Tableau 4 peuvent étre attendus. ATcz,k est la différence

la te

la phpse 2; k = 1, 2,/3\(k est I'indice de sommation).

Le rdglage de dempérature T, qui est le réglage affiché par le bouton ou par I'affichage
commande (,_est le réglage), doit étre noté. Si les paliers de température ne sont

clairgment ;marqués, il convient de déterminer le réglage de température en fonction
marques visibles sur le bouton a l'aide d'une feuille de papier a coordonnées polaires

pérature ambianfe“moyenne et la température moyenne de la cavité mesurées lo

eala

He la
sont
S en

pmmande de températureest réglée sur une position a laquelle les échauffements

entre
's de

de la
pas

des
(voir

I'AnnexE5-

Si la température est réglée par un bouton, le bouton doit toujours étre tourné de zéro vers le

régla

ge exigé.
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Tableau 4 — Echauffement pour trois réglages

Echauffement
Afczﬂ (135 + 15) K
Afcz,z (165 & 15) K
AT02,3 (195 + 15) K @
a Qu l'dchauffement maximal si cotte valeur ne 'r_\nuf pas Atre atteinte

Préciser la fonction de chauffage ou la fonction éco utilisée, ainsi que le-réglage de

tempgrature T, , pour chaque mesurage.

8.4.3 Phase 1

Les doNmMeées SUIVAITteES SOt TESUTEES:

Rletirer tous les accessoires fournis avec I'appareil, comme les plagues a péatisserie ¢t les
stipports latéraux, qui ne sont pas utilisés pour placer la brique;

Placer la brique, préparée conformément au 8.3.3, au ceftre géométrique de la qavité
calculée en centrant la surface la plus grande de la<brique sur la grille livrée [avec
I'appareil et en plagant les couples thermoélectriques-sur la face supérieure. Si aucune
glille ne peut étre achetée auprés du fabricant de’ l'appareil, il convient d'utiliser foute
gfille adaptée, a l'exclusion cependant d'une plaque a patisserie, d'un moule ou [|objet
s|milaire.

=

sérer la grille au niveau du support de I'étagére de I'appareil de sorte que le centre |de la
bfique soit aussi prés que possible du centre et non pas a un niveau plus haut que le
centre de la cavité calculée. L'axe le pluslong de la brique doit étre paralléle a la partie
ajant de l'appareil. Si la grille peut étre insérée a deux positions différentes (par exemple,
g positionnement a l'envers donne une hauteur différente), il convient de choisgir la
ppsition qui permet a la partie centrale de la brique d'étre au plus prés du centre fde la
cavité, mais pas a un niveau plus haut. Le centre de la brique peut étre placé a un nijveau
plus haut que le centre de la'cavité seulement si la grille est déja placée au niveau I¢ plus
bps.

S| I'appareil est préparé avec les couples thermoélectriques, ne pas le faire fonctignner
ayec une fonction.combinée avec énergie a micro-ondes. L'énergie a hyperfréguence
cpuplée en sortie—aux bornes des couples thermoélectriques peut endommager les
appareils de mesure.

NDPTE 1 Voird"Annex D.

Commencer le mesurage dans les 3 min qui suivent la sortie de la brique du réfrigérpteur
eh mettant I'appareil sous tension conformément aux exigences de réglage.

la ou les consommations d'énergie £, mesurées en kWh et le ou les temps 7, en min et
en s lorsque le dernier des deux couples thermoélectriques de la brique atteint un
échauffement de 55 K, k =1, 2 et 3;

les températures au centre de la brique, en °C;

la température 7,4, mesurée en continu par le couple thermoélectrique observateur,
en °C;
la température ambiante 7,4 , entre le début (lorsque l'appareil est mis sous tension) et la

fin de l'essai (c'est-a-dire lorsque le dernier des deux couples thermoélectriques de la
brique a atteint un échauffement de 55 K) en °C.

NOTE 2 La consommation d'énergie des composants, comme les lampes et ventilateurs qui se mettent
automatiquement sous tension en méme temps que I'appareil, est comprise dans le mesurage.
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