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INTERNATIONAL ELECTROTECHNICAL COMMISSION

HOUSEHOLD AND SIMILAR ELECTRICAL RICE COOKERS -
METHODS FOR MEASURING THE PERFORMANCE

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote international
co-operation on all questions concerning standardization in the electrical and electronic fields. To this end and
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). Their
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with
may participate in this preparatory work. International, governmental and non-governmental organizations liaising
with the IEC also participate in this preparation. IEC collaborates closely with the International Organization for
Standardization (ISO) in accordance with conditions determined by agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence between
any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter.

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

All users should ensure that they have the latest edition of this publication.

No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

IEC draws attention to the possibility that the implementation of this document may involve the use of (a)
patent(s). IEC takes no position concerning the evidence, validity or applicability of any claimed patent rights in
respect thereof. As of the date of publication of this document, IEC had not received notice of (a) patent(s), which
may be required to implement this document. However, implementers are cautioned that this may not represent
the latest information, which may be obtained from the patent database available at https://patents.iec.ch. IEC
shall not be held responsible for identifying any or all such patent rights.

IEC 63399 has been prepared by subcommittee 59L: Small household appliances, of IEC
technical committee 59: Performance of household and similar electrical appliances. It is an
International Standard.

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

Draft Report on voting

59L/269/FDIS 59L/273/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.
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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.

Words in bold in the text are defined in Clause 3.

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, or

e revised.

IMPORTANT - The "colour inside” logo on the cover page of this document indicates
that 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 AND SIMILAR ELECTRICAL RICE COOKERS -
METHODS FOR MEASURING THE PERFORMANCE

1 Scope
This document applies to household and similar electrical rice cookers.

This document defines the main performance characteristics that are of interest to the user and
specifies methods for measuring these characteristics.

This document does not specify the requirements for performance.

This document does not apply to the pressure type rice cooker or the micro-pressure rice
cooker.

This document does not apply to rice cookers with the rated volume of rice cooker larger
than 8 L.

NOTE 1 The pressure type rice cooker refers to a rice cooker that cooks at a pressure more than 40 kPa.

NOTE 2 The micro-pressure rice cooker refers to a rice cooker that cooks at a pressure larger than 10 kPa but
not more than 40 kPa.

NOTE 3 This document does not deal with safety requirements (covered in IEC 60335-2-15).
NOTE 4 Some of the tests which are specified in this document are not considered to be reproducible since the
results can vary between laboratories. They are therefore intended for comparative testing purposes only.

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.

IEC 62301, Household electrical appliances — Measurement of standby power

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

ISO and IEC maintain terminology databases for use in standardization at the following
addresses:

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

e |SO Online browsing platform: available at https://www.iso.org/obp

3.1

rice cooker

appliance for cooking rice that is placed in a detachable inner pot, the inner pot being placed
within the appliance when cooking


https://www.electropedia.org/
https://www.iso.org/obp
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IEC 63399:2024 © |IEC 2024 -7 -

3.2
rated volume of rice cooker
total volume of the inner pot of a rice cooker declared by the manufacturer

3.3

stand-by mode

any product modes where the energy using product is connected to a mains power source and
offers one or more of the following user oriented or protective functions which usually persist

— to facilitate the activation of other modes (including activation or deactivation of active
mode) by remote switch (including remote control), internal sensor, timer;
— continuous function: information or status displays including clocks;

— continuous function: sensor-based functions

Note 1 to entry: Optional definition: a power on state in which the rice cooker is ready for interaction with the user,
before confirming to heat up or cook.

[SOURCE: IEC 62301:2011, 3.6, modified — Note was replaced.]

3.4

reservation state

power on state in which the rice cooker counts the timing and starts to work once a period of
time set by the user in advance elapses

3.5

keep-warm state

power on state in which the rice cooker keeps a low electric heating power to maintain the
warm temperature of the cooked rice

3.6
expansion rate
ratio of the volume increase of the cooked rice to the volume of the raw rice

Note 1 to entry: The raw rice becomes bigger sized after cooked.

4 List of measurements and tests

— Volume of inner pot of rice cooker (6.1.1);

— Endurance of the inner pot coatings — Abrasion resistance (6.1.2);
— Endurance of the inner pot coatings — Corrosion resistance (6.1.3);
— Cooking uniformity (6.2.1);

— Moisture deviation (6.2.2);

— Burnt levels of the cooked rice (6.2.3);

— Temperature retention during keep-warm state (6.3);

— Energy efficiency (6.4);

— Power consumption in stand-by mode (6.5.1);

— Power consumption in reservation state (6.5.2);

— Power consumption during keep-warm state (6.5.3);

— Performance in low-voltage supply (6.6).

Evaluation of physical characteristics of the cooked rice is provided in informative Annex A.
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5 General conditions for measurements

5.1 General

Unless otherwise specified, the tests are carried out under the conditions of 5.1 to 5.8.

If the instructions for use of the rice cooker recommend the setting, then that setting shall be
used.

If the instructions for use of the rice cooker do not recommend the setting, the default function
setting shall be used.

Unless otherwise specified, the water used in the test is the drinking water with the ambient
temperature.

NOTE The drinking water refers to the water which is used for cooking in the area of the lab.
5.2 Test environment
The tests are carried out in a draught-free location at an ambient temperature of 20 °C £ 5 °C.

Ambient temperature is maintained at 23 °C + 2 °C for temperature-sensitive cooking and
warming performance test.

The relative humidity is maintained at 45 % ~ 75 %.
The air pressure for the test shall be 98 kPa ~ 102 kPa.

5.3 Limits of voltage variation

During the tests, the variation in the voltage shall not exceed +1 % of the test voltage.

5.4 Test voltage

Unless otherwise specified, the tests are carried out at a specific voltage within a voltage range
(e.g. 100 V to 240 V) or at the rated voltage or voltages (e.g. 120 V, or 120 V and 240 V).

5.5 Test frequency

The appliances are tested at the rated frequency or within a rated frequency range (e.g. rated
as 50 Hz and 60 Hz, or 50 Hz to 60 Hz).

5.6 Test electrical supply system

Total harmonic distortion of the test electrical supply system shall be less than 5 %.

5.7 Conditioning prior to the test

The rice cooker including the inner pot, the outer pot and the water for the test shall remain
6 h under the ambient temperature.

The control setting of the rice cooker shall be set to the function of rice-cooking.

5.8 Requirements for measurement instruments

The accuracy of voltmeter and wattmeter shall be +0,5 %.

The resolution of the instrument used to measure temperature shall be 0,1 °C.
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The accuracy of weighing apparatus of full scale shall be £0,1 % and its resolution shall be less
than 1 g.

The accuracy of measurement of time shall be + 5 s.

The wire diameter of thermocouple shall not be larger than 0,3 mm.

6 Measurements

6.1 Cooking inner pot

6.1.1 Volume of inner pot of rice cooker

a) The mass of the inner pot is weighed and recorded as m;.

b) The inner pot is positioned horizontally, and filled with the water until the level of water
reaches the top edge of the inner pot. See Figure 1. The total weight of the inner pot and
the water is measured and recorded as m. If the top surface of water is affected by the
surface tension, the water is levelled with a surfactant.

NOTE Any commercially available rinsing agent can be used as the surfactant.

c) The actual volume of the inner pot is calculated by Formula (1). The deviation from the rated
volume of rice cooker is calculated by Formula (2).

Ve = (1)

where
y

C

m is the total mass of the inner pot and the water filled in it, in kg;

is the actual volume of the inner pot, in L;

m4 is the mass of the inner pot, in kg;

p is the density of water, taken as 1 kg/L.

5:%x100% 2)

e

where
0 is the volume deviation of the inner pot, in %, accurate to two decimal place;
V

o Iis the rated volume of rice cooker, in L.
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Figure 1 — Drawing of top edge of inner pot with filled water

6.1.2 Endurance of the inner pot coatings — Abrasion resistance

The test set up is shown in Figure 2.

A clean inner pot of a rice cooker is fixed on the test equipment as shown in Figure 2. The size
of the jig to which the scouring pad is attached is 60 mm £ 3 mm in length and 20 mm = 3 mm
in width. The scouring pad?! with dimensions of 70 mm + 5 mm length and 30 mm * 5 mm width,
which has been thoroughly soaked with water, is placed at the centre of the bottom of the inner
pot. A downward force of 15 N is applied on the scouring pad. The pad is moved in a
reciprocating manner with the speed of 30 cycles/min. The movement of the pad is started from
the middle of the inner pot. One cycle includes 4 strokes, including the movements from the
middle to the left end, from the left end back to the middle, from the middle to the right end and
from the right end back to the middle. The distance of one stroke is 50 mm.

NOTE For the inner pot with small volume (less than 3 L), the stroke distance can be accordingly adjusted.

The coating surface of the inner pot is inspected at the interval of 250 cycles by means of a
10-multiple magnifying glass. At the same interval, the scouring pad is thoroughly soaked with
water. The scouring pad is replaced with a new one at a rate of 2 500 cycles. The test is
terminated when a trace of the exposed substrate with a width of more than 1 mm is detected
on the coating surface of the inner pot.

Record the total number of cycles before termination of the test.

1" Scotch-Brite™ 7447B, 7447 and 7447C are examples of a suitable scouring pad available commercially. This

information is given for the convenience of users of this document and does not constitute an endorsement by
IEC.
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Figure 2 — Coating abrasion resistance test set up

6.1.3 Endurance of the inner pot coatings — Corrosion resistance

The inner pot is filled with 5 % saline water (obtained by mixing pure water and sodium chloride)
to the maximum level as marked or specified in the instructions for use of the rice cooker. The
inner pot is placed in correct position of the rice cooker and covered with its lid. Switch on the
cooking function to heat the water to boil and keep cooking function for 8 h. The inner pot is
refilled with the saline water every two hours to keep the water level at the starting level. At the
end of 8 h, the rice cooker is transferred from cooking function to keep-warm state and kept
in warming preservation condition for 16 h.

The combination with 8 h heating and 16 h warming preservation is considered as one test
cycle. 8 h heating can include several cooking cycles. When one cooking cycle is ended,
another cooking cycle is manually restarted. This process is repeated until the total 8 h heating
period is reached.

The test is carried out for 4 test cycles and the coating is inspected after each test cycle. A
10-multiple magnifying glass is used for inspection.

Inspection result is recorded. If a trace of corrosion is detected, the size of corrosion is
measured and recorded.
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6.2 Cooking control
6.2.1 Cooking uniformity

6.2.1.1 Preparing the test sample of cooked rice

a) Therice used for the test is obtained from the normal consumer market, which was produced
not more than 12 months.

NOTE Production means milling and polishing operation.

b) According to the instructions for use supplied by the manufacturer, the inner pot is filled with
the medium amount of rice and the corresponding water, and the cooking function is
switched on.

c) At the end of the cooking cycle, turn off the power supply and leave it for 15 minutes. Then
turn the inner pot over and remove all the cooked rice onto the table while maintaining the
cylindrical shape of the inner pot.

d) The whole cooked rice is divided into 12 equal parts, i.e. 12 cooked rice samples, as shown
in Figure 3.

Cooked rice sample

-
o

Height of cooked rize: H
h

-
-

IEC

Figure 3 — Cooked rice divided into 12 equal parts
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