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INTERNATIONAL ELECTROTECHNICAL COMMISSION

HOUSEHOLD MICROWAVE OVENS —
VISUAL CLARITY OF SEE-THROUGH OVEN DOORS

FOREWORD

1) The IEC (International Electrotechnical Commission) is a worldwide organization for standardization co
electjotechnical committees (IEC National Committees). The object of the IEC is to promg,
all questions concerning standardization in the electrical and electronic fields. To this end-q
the IEC publishes International Standards. Their preparation is entrusted to technical
Comipittee interested in the subject dealt with may participate in this preparator
non-governmental organizations liaising with the IEC also participate in this prepdration

the twyo organizations.
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IEC 61902, which is a technical report of type 2, has been prepared by subcommittee 59H: Microwave
ovens, of IEC technical committee 59: Performance of household electrical appliances.

The text of this technical report is based on the following documents:

Committee draft Report on voting

59H/75/CDV 59H/87/RVC

Full information on the voting for the approval of this technical report can be found in the report on
voting indicated i the above table.

This dqgcument is being issued in the type 2 technical report series of publications
subclayse G.3.2.2 of part 1 of the IEC/ISO Directives) as a “prospecti

guidange on how standards in this field should be used to meet an idg

visional
ents on

This dgcument is not be regarded as an “International
application so that information and experience of its use #
the content of this document should be sent to the IEC Centra

lication,
lard; or

A reviev of this type 2 technical report wij
with thg options of: extension for a furthe
withdrayval.

Annex A is for information onfj
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INTRODUCTION

After a general description of the concept of visual clarity and the reasons for considering it as a
performance factor, the ambient conditions are discussed. The proposed measurements and

evaluations are then described. Finally, some technical test results and comparisons with panel testing
results are given.

@%
o
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HOUSEHOLD MICROWAVE OVENS —
VISUAL CLARITY OF SEE-THROUGH OVEN DOORS

1 Scope

This technical report specifies the characteristics of the visual clarity of see-through microwave oven
doors.

The tests outlined here may also be applicable to ranges and other household appliances where the
worklodd is enclosed but visible during the treatment.

2 Ndrmative reference

The follpwing normative document contains provisions which, througk refe is texp, comstitutes
provisig it] i alid. All
normative documents are subject to revision, and parties to agreements:h i echnical
Report i 3t re of the
normative document indicated below. Members of IEC \aintai tly valid
International Standards.

IEC 60[705:1988, Methods for measuriig the & old and
similar purposes

3 Ggneral

The visjbility into micro r. Many

pormally remains in the vicinity of the oven when
nay begin and become vigorous within a very short
ave combination ovens is another phenomenop which

heating|operations are of

it is opgrating. Bojh
time. The appea
may be|important to'fg

The vie : e gven shall not allow microwave leakage and must therefore
provide K Ruicrowave wall currents in the cavity. The metal surface neg¢ded for
this is mormally eithe ed metal grid or the remaining metal plate parts in a hole screen. For
protectippy’and slearing purRoses, there are also glass plates or similar, both in front of and behind the

metal $C . ponents limit the visibility through the door by reduction |of light
transmigsion and X finess due to the hole pattern, as well as reflection of external light by the
screen pnd jtsiglass_coyver. There are also other contributing factors listed below but not includgd in the
technical measuremerits.

The term visual clarity expresses the contrast, resolution and colour saturation of the image of the food
load in a microwave oven cavity (or in a conventional oven) seen through the viewing screen. As
indicated by the word visual, the clarity is mainly a subjective expression. As a consequence, ranking
of ovens may be made by panel testing but some conditions are specified. The test room specifications
are given in 4.4. Other requirements for panel testing are given in clause 7.

A more technical series of tests using instruments and physical measurements is specified in clause 6.
Results are reproducible but the relevance of the test conditions and specifications - the
representativity of the test - may be limited because of differences in the common external conditions.
There are also some additional factors which influence the real and perceived visual clarity but are not
included in the technical tests since they are too complicated. However, such additional factors are
automatically included in a panel test. Their relative influence on the test results becomes subjective
and varies with ambient lighting conditions.
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The additional factors are given below.

« Specularly reflected luminance caused by the outer glass or viewing screen. The disturbance to the
sight depends very much on the ambient lighting conditions. However, it becomes partially
quantified by the fact that the specified test room is diffusely illuminated.

* The reflectance of the cavity walls and the interior of the door. If the cavity back wall is white the
contrast deteriorates in comparison with a dull or stainless steel colour. A white inside of the door
improves the light intensity in the cavity when the door is closed.

e The colour (whiteness) of the external door area surrounding the viewing screen. A white area
around the outside of a darker viewing screen causes glare phenomena which disturb visual clarity.

* Thdg thickness (hole length) of the screen holes in relation to the hole diam er. Long length holes
witl a relatively small in diameter make the viewing sensitive to small obli i S.

e Thq size of the viewing screen in relation to the door opening. A sma iewi een will
redyice the viewing angles and limit the oven placement height.

Some test results and comparisons between technical and panel test

4  Tept conditions, material and instrumentation

4.1 Llight source in the cavity

The light source in the cavity is that provigedwi lause 8

of IEC 0705 with the cavity lamp(s) ope n is not

operated with microwaves.

NOTE - [t may be necessary to disable the microwa es.

4.2  Attificial cavity load fQ

A 200 mm diameter and| 2 il ' W Cylindrical disc having a diffusely reflecting neutral grey

colour gn its top and curved™su i . The disc shall give (50 + 10) % less reflected lurpinance

(cd/m®)|than a when illuminated from above with the lumjinances

measured at a 20°%.3° disc and slab are placed horizontally and their top gurfaces

are illuminated vertice

NOTE — [In order to stpport, the al sensor_dlring measurements, two small blocks with a half-square triangujar cross-

section apd havi i about 30 mm and a height of 20 mm may be needed. The blocks must have|the same

grey colopr as the

4.3 Ins

A cosir ) luminosity corrected light meter with external sensor is used|for the

illumingnce measuwements. The height of the sensor body is to be less than 20 mm.

The insfrument is also used with a built-in sensor to measure luminance. It is then placed on a qripod or

similar. This should not have any large dark areas and may be partially covered with white cloth or
similar, if needed.

4.4  Test room specifications

The light sources are two or three 36 W warm white, full colour, high-frequency driven (variable
intensity) fluorescent tubes with white light reflectors/diffusers.

NOTE 1 — The fluorescent light source is a compromise between incandescent and daylight source properties.
NOTE 2 — The diffusers are needed to adjust the balance between the vertical and horizontal illuminance specified below.

NOTE 3 — In order not to need excessive dimming of the fluorescent tubes, reflectors may not be needed and the diffusers may
be of the transmission rather than reflection type.
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The room is windowless and has no other light sources. The size of the room is to be between 3,0 m
and 5,0 m in width and 2,0 m to 2,6 m in depth. The height is 2,2 m to 2,6 m. The room walls, door and
ceiling should be bright or preferably painted white. The benchtop should be at a height of 0,9 m and

0,6 m deep and painted neutral grey with (50 £

4.2. It should be located along the entire length of a long side wall.

10) % reflected luminance measured as described in

The position of the room light sources, reflector and diffuser is such that no part is lower than 2,0 m
above the floor. The system is arranged so that an even illuminance is created at the positions where
the ovens are later to be placed. The vertical illuminance (Ey) is to be (300 + 20) Ix and the horizontal

illuminance (Eyp) is to be (0,6 + 0,1) times Ey. The vertical illuminance is measured with a horizontal

sensor placed-at-thefronrt-edge—of-the-benrch—Fhehoerizental-iuminance—is—reasured—-with—aq vertical
sensor placed at the top edge of the front side of the bench. The uniformity of i should
be within £15 % over the whole edge length of that part of the bench which isds
NOTE 4 ¢ A suitable light source configuration may be to arrange single tubes along a lin pthe room
and to legve about 1 mm near the walls without sources.
NOTE 5 ¢ If needed in order to achieve the proper balance between vertical and art of the
room wal| opposite that with the bench may also be grey.
NOTE 6 + The choice of only one lighting condition is in order to reduc ndition is
considergd to represent an average of comparatively well-lit kitchgns Hitions or
conditiong with ambient illumination with 2 kix to 4 kix may not chapge
The presence in the test room of the pe and the
panel test participants in clause 7 should erefore
recomnpended that white or lightly coloured
5 Ligt of measurement
The technical tests for visu
Item of Iaué\ Performance Complete Requires Internal Ekternal
meagqurement faetor technical test room light source light
/\ test gource
Internalfvertical \6.2 \ﬁernal X ON OFF
illuminapge illuminance E
at the spel
Light trgnsmissien 3 Transmitted X ON OFF
through|the,doog illuminance (&)
Diffuselly reflected 6.4 Screen luminance X xb) OFF ON
luminance from the (Ls)
viewing screen
Raster patchiness 6.5 Raster X - -
of the viewing performance
screen factor F

D Ovens having an external depth of more than 500 mm and stationary ovens cannot be properly tested in the test room.
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6 Technical tests and evaluation

6.1 General and oven placement

The position of the oven(s) is on the benchtop with about 10 cm free bench depth in front of the oven,
measured from the plane of the outer (glass or plastic) surface of the viewing screen.

NOTE - Three or more ovens are placed at the bench simultaneously and adjacent to each other depending on the evenness
of the external lighting.

The disc described in 4.2 is in the cavity during all tests. It is placed at the centre of the shelf.

In the tgst in 6.2 the small blocks described in 4.2 may also be needed for suppgfting thelight’sensor.

6.2 easurement of internal vertical illuminance at the cavity shelf

The test room light source is switched off and the light source in the cavityN

Five hgrizontal sensors are placed in the positions shown in f angular
shelved and figure 3b for circular shelves. The sensors areplace i 0 small
blocks fepending on the specified position in relation to’ theisc. snts are made Wwith the
door clgsed (or almost closed to accommodate the sensar leads).

t and Io@st alues and then calculdting the

average value of the three remaining to obta ¢’E (in lux).

6.3

The test room light source i itely . i in the cavity is switched on. The lurminance
of the grey disc is measure i ensor directed towards the centre portion of the
disc at p height angle ofl 20%an i ) (i.e. straight towards the vertical plane of the closed
door but from a 3 arizontal distance from the disc centre). Care should be taken that
the megsured area 1largenthamany dqor screen hole pattern periodicity.

The me \ ith ensor 0,8 m or more from the external surface of the|door in
the clog itian. asured values are to be averaged over a reasonably large part of the disc.

Measur are'y h with the door closed (L;) and the door open (Lg).
NOTE 1 - ity Jamp'canntt be operated with the door open, the test is not made and this is reported.

The redultis-evaluated’by calculating the transmitted illuminance E L./Lg = E; (in lux).

NOTE 2 - For calculations of a total visual clarity grade, the factor 50/E; may be used for the relative importance of the light
transmission. The constant 50 is empirically deduced for achieving the best agreement with results of panel testing.

NOTE 3 — A separate independent factor related to the light transmission is also used (see 6.6).
6.4 Measurement of diffusely reflected luminance from the viewing screen

The measurement is made as in 6.3 with regard to the sensor position and direction but with the light
source in the cavity switched off and the test room light source switched on. The door is closed. A hew
value (Lg) is obtained.

The result is evaluated by directly using the screen luminance Lg (cd/m?).
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6.5 Measurement of the raster patchiness of the viewing screen

O OO
OO

dh
IEC 1407/98

Figure-t=Rasterdimernsions

NOTE 1 + The reason for this aspect being a performance factor in addition to the transmitted Aflurai lin 6.3 is

that visug ay occur.
No part of the load is fully obscured if the rays to the diameter of the eye pupil going throug i i leaves
an unobsl}ructed view or a half-shadow view which overlaps the view through an adjacept.hol i . i ion of the

pupil is agsumed for the purpose of grading.

The scieen hole diameter d}, is measured. The screen distaneg (i X ing length) between
the peripheries of two adjacent holes {}, is also measured (see i

NOTE 2 ¢ Since the hole screen may not be accessible for direct i i Lpe (type
thread-cdunter with ocular scale).

NOTE 3 ¢ If the raster has a more complex geo t holes is
measured.

For cal m, the
distance from the eye to a S|gn|f|cant area\of t et to 500 mm and the distance from the

screen ‘ , an igealization is made by assumlng es entlally
perpendli g ¢

0 _aobtain the criterion for overlapping in the figure,
hadow zone if (;, were slightly larger. The cpndition
e condition becomes {;, < = 1 mm. This means that
. A proper choice for a grading where a small figure is
ifon term due to the fact that the actual shadowing sfructure

Yy parts larger than ¢, so that even ¢, = O results ih some

all distance d, + ¢, in comparison with the pupil diameter is then favpurable.
ength then gives the raster performance factor F (with all dimenpions in

NOTE 4 ¢ kot rasters of more complex geometry, dj, + {,, is the average of the periodicity in two perpendicular directiops.

NOTE 5 — For calculations of total visual clarity grade the term 1,5 F may be used (see 6.6). The constant 1,5 is empirically
deduced for achieving the best agreement with results of panel testing.

Viewing screen

with hole
\ Ray a
Load 12, 12 dp
| A Pupil
150 Ray b
500

IEC 1 408/98
Figure 2 — Raster analysis of viewing screen
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6.6 Total result — Presentation of data

There will be four general results:

the
the

the
the

internal illuminance E (in lux): a larger value is better;
transmitted illuminance E Li/Ly = E; (in lux): a larger value is better;
screen luminance Lg (in cd/mz): a smaller value is better;

raster performance factor F = ({, + 0,2) (dh + 2,): a smaller value is better.

The relat|ve |mportance of these results to the user depends on the envwonment where the oven will

be useq:
and Lg
there is

The for

with cal

Total tg

A lower

7 Papel tests and evaluation

71 ¢
This sh

the spo
used ar

72 (

The teq
ovens

If the o

Two anpbient lighti onditions are used: no (or very weak) light and the lighting specified i

also thq

noted t
those factors if a ranking of ovens is to be made. The formula a

tion.
G value indicates a better perforn

avity load

puld be a real or

hge cake in test
dcares

then be
ade for
be used

ping) or
ould be

ast four
chtop.

tting.

n 4.4. If
en. This

specular reflection is to be compared, white slabs should be used in front of each ov

results

4} (T & Lods ! Los £
T UneT UlireTerit CUTTUTUUTS altd TdlTRITTygs TUl SUTTTE UVETITS.

The panel participants should be allowed to stand at any distance and position they would normally
prefer in actual situations for viewing food in the oven. Two distances are recommended: 1,2 m and a
shorter distance determined by the participant. Effects of any shadows caused by the participants
should be neglected.
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