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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Ice-cream freezers — Classification, requirements and test
conditions

1 Scope

This document specifies the classification for horizontal closed ice-cream freezer with access of the

prod

The
they

petfronT the top via transparent or sotd Hafs)amd specifies their TequiTentents amd tey

ce-cream freezers defined in this document are different from supermarket segment]
work with static air cooling, with a skin evaporator (no evaporator fan) and are-used

for the storage and display of pre-packed ice-cream.

This
and
have

document is only applicable to integral type refrigeration systems. Itds not applicab
secondary system type cabinets. Ice-cream freezers defined in this)document are
a net volume <600 1. For transparent lid ice-cream freezers only,‘they are intended t

volume/TDA = 0,35 m.
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cons
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ISO |
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EN ¢
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comf
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For t
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3.1

Normative references

following documents are referred to in the text in*such a way that some or all of t
fitutes requirements of this document. For dated<references, only the edition cited
ted references, the latest edition of the referenced document (including any amendme

17, Refrigerants — Designation and safety cldssification

149-2, Refrigerating systems and heat’pumps — Safety and environmental requiremen|
n, construction, testing, marking and documentation

0335-1, Household and similar “electrical appliances — Safety — Part 1: General 1
60335-1)

335-2-89, Household and similar electrical appliances — Safety — Part 2-89: Particular 1
bmmercial refrigerating - appliances with an incorporated or remote refrigerant condel
ressor (IEC 60335-2<89)

Terms anddefinitions

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

5t methods.

freezers, as
specifically

e to remote
intended to
0 have a net

heir content
applies. For
hts) applies.

ts — Part 2:

equirements

equirements
sing unit or

ddresses:

nd-JEC maintain terminological databases for use in standardization at the following g

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

IEC Electropedia: available at http://www.electropedia.org/

General

3.1.1

ice-cream freezer
horizontal closed refrigerated cabinet intended to store and/or display and sell pre-packed ice
cream where access by the consumer to the pre-packed ice cream is gained by opening a lid (solid or
transparent) from the top

Note

© ISO

1 to entry: See Annex A for the designation of the ice-cream freezer family.
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3.2 Parts of ice-cream freezers

3.21

condensing unit

combination of one or more compressors, condensers and liquid receivers (when required) and the
regularly furnished accessories

3.2.2

night cover

top cover permanently integrated into the ice-cream freezer (3.1.1) used to reduce the heat ingress (e.g.
by infrared radiation or convection) during the period when there are no sales

3.3 Physical aspects and dimensions

3.31
depth
horizontal distance between the front and the rear of the ice-cream freezer (3.1.1)

3.3.2
width
horizontal distance between the two external sides of the ice-cream freezen{3.1.1)

3.3.3
height
vertical distance from the bottom to the top of the ice-cream freezep(3.1.1)

3.34

load limit
boundary syirface consisting of a plane or several planes within which all M-packages (3.5.1) can be
maintained within the limits for the declared M-package temperature class

3.3.5
load limit line
permanently marked boundary line denoting-the edge of the load limit (3.3.4) surface

3.3.6

net volume
VN

storage volyme inside the appliance which can be used for storage of products

Note 1 to entfy: The calculation method in 6.2.5 shall be applied.

3.3.7
gross volume
volume within the-inside walls of the ice-cream freezer (3.1.1) or compartment, including internal
fittings and [the lid when closed

3.3.8

equivalent volume

Ve

re?erence volume corrected for compartment temperature classification

Note 1 to entry: The calculation method in Annex B shall be applied.

3.39

total display area

TDA

total visible foodstuffs area, including visible area through the glazing, defined by the sum of horizontal
and vertical projected surface areas of the net volume (3.3.6)

Note 1 to entry: For the calculation method see Annex C.

2 © IS0 2020 - All rights reserved
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3.3.10
footprint
surface occupied by the ice-cream freezer (3.1.1)

3.4 Performance characteristics

341

normal conditions of use

operating conditions which exist when the ice-cream freezer (3.1.1), including all permanently located
accessories, has been set up and situated in accordance with the recommendations of the manufacturer
and is in service

Note|l to entry: The effects of actions by non-technical personnel for the purposes of, e.g. loadinlg, unloading,
cleaning, defrosting, the manipulation of accessible controls and of any removable agcessories, according
to the manufacturer's instructions are applicable within this definition. The effects ofractions r¢sulting from
interyentions by technical personnel for the purposes of maintenance or repair are outside this defjnition.

3.4.2
defrpst
remgval of frost, snow and ice from an ice-cream freezer (3.1.1)

3.4.3
total energy consumption
TEC
totallamount of energy used by an ice-cream freezer (3.1.1)

3.4.4
specific energy consumption for ice-cream freezers
SEC
index of the efficiency of the ice-cream freezer (3\1.1), expressed as the ratio of TEC divided by equivalent
volume (3.3.8) (TEC/Equivalent volume)

3.4.5
product temperature
one ¢f the classifications document establishing the performance level of the ice-cream freeger (3.1.1)

Note [l to entry: Defined in Table -

3.4.4
relative compressor1running time
ratio|of compressorTunning time to overall duration of a measurement cycle excluding deffost time

3.5 | Test environment

3.5.1
M-package

test package fitted withra temperature mMeasuring device

3.5.2
climate class
classification of the test room climate according to the dry bulb temperature and relative humidity

3.5.3

M-package temperature class

classification of M-package (3.5.1) temperature according to the temperatures of the warmest
M-packages during the temperature test

3.5.4
ice-cream freezer classification
designation given by the combination of climate class (3.5.2) and M-package temperature class (3.5.3)

© IS0 2020 - All rights reserved 3
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4 Symbols and abbreviated terms

teun running time — time during which the compressor is running within the 24 h test period
Estop stopping time — time during which the compressor is not running within the 24 h test period
and excluding defrost time
At time between two consecutive measurement samples
N,.x ~ humber of measuring samples in the 24 h test period
RH Relgtive humidity
SEC spekific energy consumption for ice-cream freezers expressed in kilowatt hours per24'h
per|m3 (TEC/V,,);
TEC totdl energy consumption in kilowatt hours per 24 h period
T, reldtive or percentage running time:
t __trun (1)
L
rurnp ' “stop
where ¢, + tgop = 24 h
tyo time in which 90 % of a sudden temperature change of20 °C is indicated, the measurement
meglium being moderately agitated air (velocity 1 m/s)
Veq equivalent volume
Vx netfvolume
5 C(lassification and requirements
5.1 C(lassffication
The classifi¢ation of the ice-cream/freezers is done according to temperature. The performance of ice-
cream freezgers shall comply with one of the classifications defined in Table 1. The performance shall be
verified in accordance withthe conditions and test methods specified in Annex E.
Table 1 — Classification according to temperature
Class Warmest M-package Warmest M-package
temperature colder or maximum temperature
equal to in all tests except lid rise allowed
opening test K
°C
C1 -18,0 2,0
C2 -7,0 2,0
S Special classification 2,0

© IS0 2020 - All rights reserved
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5.2 Requirements
5.2.1 Construction

5.2.1.1 Strength and rigidity

The ice-cream freezer and its parts shall be constructed with adequate strength and rigidity for normal
conditions of handling, transport and use. Attention shall be given to the following:

a) interior fittings shall be sufficiently strong for the duty required;

b) here sliding shelves, baskets or trays are fitted they shall retain their shape and ease ¢f movement
yhen fully loaded;

c) 4ny fitments which are provided with stops to prevent accidental removal shall.be self-supporting
yhen fully loaded and withdrawn to the limit of the stops.

5.2.1.2 Pipes and connections

Pipes and connections to moving or resiliently mounted parts shall b&"arranged so as npt to foul or
trangmit harmful vibrations to other parts. All other pipes and connéctions shall be securegly anchored
and have sufficient free length and/or vibration eliminators te-prevent failure due to fatigue. Where
necepsary, pipes and valves shall be adequately thermally instalated.

5.2.1.3 Lids
Lids shall be condensate-free at the climate class specified by the manufacturer.

Wheh any lids provided to ensure an air seal t6”the refrigerated space are closed, there shall be no
undye leakage of ambient air into the interior(see 6.2.1). The lids shall not open of their own accord.

The gasket shall be made from a material whose characteristics are compatible with the operating
condjfitions (especially temperatures). If‘the fastening device is mechanical, a stop or other|means shall
be provided to prevent the gasket from being excessively deformed.

5.2.1.4 Joints and seams

All cpnstruction joints and’seams within the net volume shall prevent the accumulation of potentially
contaminating substances. All construction joints and seams within the net volume shal|l permit the
easy[removal of an§z deposits of potentially contaminating substances.

5.2.2 Materials

5.2.2.1" “General

The materials shall be durable and shall not favour the development of mould or emit odours. Under
normal conditions of use, materials in contact with foodstuffs shall be resistant to moisture and shall
neither be toxic nor contaminate them.

5.2.2.2 Corrosion resistance

Metal parts, used in the construction of cabinets, shall have resistance to corrosion appropriate to their
location and function.

© IS0 2020 - All rights reserved 5
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5.2.2.3 Thermal insulation

The thermal insulation shall be efficient and permanently fixed. In particular, the insulating material
shall not be subject to shrinkage and shall not allow, under normal working conditions, an accumulation

of moisture.

Suitable means shall be used to prevent deterioration of the thermal insulation by the ingress of

moisture.

Where the insulation space is vented to the inside, it shall be ensured that particles of the insulation
material cannot escape into the foodstuff display compartment.

For fibrous insulation materials, it shall not be possible to insert a rigid probe of 1 mm diameter thijough

any apertur

5.2.3 Refi

5.2.3.1 Dgq

The design
take into ad
freezer is in
account. All

5.2.3.2 Cq

There shall
and its part

5.2.3.3 Sy

e which allows access to the insulating material, the probe being applied with negligible f
figerating system

psign and construction

hnd construction of all parts of the refrigerating system subject t0-internal pressure
count the maximum working pressure to which they are subjected when the ice c
operation or at rest. The maximum ambient temperature during transit shall be taker]
refrigerant containing components shall be in accordancewith [SO 5149-2.

ndensation

be suitable means to prevent water condensing on cold surfaces of the ice cream fr¢

stem protection

For ice-cream freezers, the refrigerating systefu'shall suffer no damage if any lid in the cooler i

open while {
class (see T4
conditions

overload pr

5.2.3.4 R¢

When decid
associated
flammabilit

5.2.4 Ele(

he ice cream freezer is operatingih an ambient temperature corresponding to the cli
ible 1) for which the cooler is intended. When the lid is kept open under normal oper

tective device may come jnto operation.

frigerant

ing on the refrigerant for the system, attention shall be given to the possible haz
with the use of certain refrigerants and heat-transfer media due to their tox
y, etc. Guidance on this point is available in ISO 5149-2.

trical components

5 and from harmfully affecting the operation of‘the refrigerating system or its controlq.

orce.

shall
rfeam
into

tezer

5 left
mate
ating

for example, during produgct loading) or is left open accidentally, any automatic motor

ards
icity,

5.2.4.1 General

Electrical components shall be in accordance with EN 60335-1 and EN 60335-2-89.

5.2.4.2 Temperature display

The ice-cream freezer shall incorporate a temperature display instrument showing the air temperature
in the refrigerated display ice-cream freezer, at the load line, to provide an indication of the operation
and functioning of the refrigerating equipment and information on its operating state.

NOTE As arule, measured air temperature is not identical with pre-packed ice-cream temperature in an ice-
cream freezer.

© IS0 2020 - All rights reserved
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5.2.4.3 Temperature-measuring instrument

Suitable temperature-measuring instruments shall be used, i.e. those that fulfill the following
requirements:

the range of measurement shall be at least from -40 °C to + 40 °C;
the scale division or smallest numerical increment shall be less than or equal to 1 °C;

the maximum errors shall be 2 K over the total measuring range;

the unit symbol (°C) shall be inscribed or displayed on the temperature-measuring instrument;

1
Whe

1

5.2

The
indid

The
for e

NOTH
if the

Whe
temp]
ambi

NOTH
NOTH

sensd
optio|

5.2.5

5.2.5
The

he time constant ¢y of the sensor shall be equal to or less than 20 min.
h temperature-measuring instruments are employed in ice-cream freezers:

ne temperature-measuring instrument shall be employed for each ice-créain freezer
efrigerating circuit.

.4 Temperature sensor location

Lfemperature sensor location shall be readily accessible to£nable on-site testing for
ation of temperature and replacement of the temperature measuring instrument on-sif

emperature sensor of a thermometer is considered to be\“readily accessible” if it is read
xamination. It is necessary to remove the access panel(s) to carry out replacement.

1  The positioning of the temperature sensor in a'guide tube is also considered to be “readj
sensor is introduced into and removed from the giitde tube without a tool.

Fever possible, the mounting method shall not supply heat to, or withdraw he
erature sensor. The temperature sensor-shall be protected against heat radiation from
ent.

2 For electronic controllers, it ispossible to display a calculated temperature.
3 Forrecording and display of temperatures, one or two temperature sensors are used. The
r is the same as those uded for controlling the refrigeration. An alarm is activated in case

h is not in accordance with the requirements of EN 12830.
Operating eharacteristics

.1 Waterxvapour condensation

perfotmance of the ice-cream freezer shall not be impaired by water vapour condel

amoyint of water vapour condensation shall be verified according to the conditions and t
spec fiedin 6364

vith its own

the correct
e in service.

hed directly

lly accessible”

ht from the
the external

temperature
bf error. This

nsation. The
bst methods

5.2.5.2 Energy consumption

The energy consumption shall be stated by the manufacturer. The total energy consumption (TEC) shall
be measured and calculated according to the conditions and the test methods specified in 6.3.6.6.3.

5.2.5.3 Specific energy consumption

The ice-cream freezer specific energy consumption (SEC) as ratio between TEC and equivalent volume
(TEC/V,,) shall be stated by the manufacturer. This value shall be used to compare the energy efficiency
between different ice-cream freezers.

© ISO
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6.1 General

When the characteristics of an ice-cream freezer are to be verified, all the tests and inspections shall
be applied to one and the same ice-cream freezer. These tests and inspections may also be made
individually for the study of a particular characteristic.

Table 2 lists the tests and inspections that shall be carried out. Ice-cream freezers shall comply with
the requirements specified in this part of the document using the appropriate test method.

Table 2 — Test summary

Tests|and inspections Requirement clause Test method Test FoOm
Seal test 5.2.1.3 6.2.1
Absence of odour and taste (not — Annex D Outside test room
compulsory) (see 6.2)
Durability of lid 5.2.1.3 6.2.2
Temperatur¢ 5.1 6.3.6.1
Water vapoyr condensation 5.2.3.2 6.3.6.4 Inside test room
Temperatur¢ rise time — 6.3.6.5 (see 6.3)
Energy conspimption 5.2.5.2 6:3.6.6

6.2 Tests

outside test room

6.2.1 General

The tests W
characterist

6.2.2 Sea

The effectiv
not running
the seal. Wit

NOTE1 At
valves which
cream freeze

NOTE 2
freezer close

test for lids

hich may be carried out outside the test room deal with the inspection of constru
ics, physical dimensions and the abserice of odour and taste.

eness of lids provided to-ensure a seal shall be tested as follows (with the ice-cream fr{
. Insert a strip of paper:50 mm wide, 0,08 mm thick and of a suitable length at any po
h the lid closed normally on it the strip of paper shall not slide freely.

tention is drawarte-the fact that some ice-cream freezers having lids are fitted with decompre
allow air to pénetrate for a short period of time so that any drop in pressure created inside th
I is compenSated. No test is required for such valves.

The mostiunfavourable points can be found by inspecting the contact of the seal with the ice g
1 and lighted from the inside.

ction

bezer
nt of

ssion
e ice-

ream

6.2.3 Test on durability of lid

6.2.3.1 General

The purpose of these tests, carried out using the following procedures, is to check the durability of the
lids. The ambient temperature shall be between +16 °C and +32 °C. The refrigerating appliance shall be
switched off.

6.2.3.2 Opening sequence

The lids shall be pulled out to within 15 mm to 20 mm of their fully open position (Figure 1).

© IS0 2020 - All rights reserved
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6.2.3.3 C(Closing sequence

The lids shall be closed as in normal use from within 15 mm to 20 mm of their fully closed position

(Eigure 1).
A /)
/ /
I | I [
[ 1 Yol F |
Y 2
<<
a
! — [ 1 [
Key ) X ) ’
A ¢pening course
iﬁlslhout

Figure 1 — Durability of lid

The humber of cycles’per minute shall be between 5 and 10. Each lid shall withstand 30 {00 opening
and ¢losing operations without deterioration which could be prejudicial to the air-tightngss of the lid
sealipg. All the lids shall be present on the cabinet when tested.

6.2.4 Linmear dimensions, areas and volumes

Measuréments shall hbe made with the ice-cream freezer notin operation but situated in g place where

the temperature is maintained between 16 °C and 30 °C. If the ice cream freezer includes jacks or other
components for adjustment of height (i.e. castor or wheel), the height defined shall be the minimum
height necessary at installation of the ice cream freezer.

When measuring the net volume, parts necessary for the proper functioning of the ice-cream freezer shall
be fitted as intended and the volume representing the space occupied by these parts deducted (see 6.2.5).

6.2.5 Net volume calculation

The net volume (VN) shall be calculated as the sum of the individual volumes obtained within the load
limit lines, excluding any basket(s).

© IS0 2020 - All rights reserved 9
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Each of the individual volumes shall be expressed in litres, to two decimal places. The net volume shall

be rounded

6.3 Tests

to the nearest decimal place.

inside test room

6.3.1 General

The tests which are carried out inside the test room measure the following characteristics:

water v
electric

General tesf
These condi

6.3.2 Tesf

6.3.2.1 Dg

The test roq
the discharg
horizontal 3
side walls is

The minimy
overall dim{

The ceiling
equipped w

A minimum
be used for t

temperature;

hpour condensation;
hl energy consumption.

conditions are defined, which are common for all tests carried out inside\the test 1
[fions concern the test room, the test and M-packages, and the measuringinstruments.

' room conditions

psign, walls, floor and radiant heat

m shall be a parallelepiped space in which two of the ¢pposite side walls, referred
be technical side wall and the return technical side wall, are designed to create an

referred to as the “length” of the test room.

m useful dimensions (length, width, height}iof the test room shall be dependent o
nsions (length, depth, height) of the ice-credm freezer to be tested.

hnd the two non-technical side walls ofithe room shall be thermally insulated and sh{
th an inner metal skin.

insulation level equivalent to 60-mm of rigid polyurethane foam (A = 0,03 W/m °C) s}
he building of a new test rogm.

The floor shall be made of concrete jor of thermally equivalent material and/or shall be suffici

insulated to
Lighting sh{
and shall b
within the i

The walls, ¢

ensure that external climatic conditions do not affect the floor temperature.

1l be installed té-maintain (600 + 100) Ix measured at a height of 1 m above the floor
e lit continuously during the test period. The emission spectrum of that lighting d
hfrared field-shall not include peaks of a value of more than 500 W/5 nm/Im.

bilingsand any partitions of rooms intended for the testing of the ice-cream freezer sh

painted in lightgkey (for example, NCS 2706-G90Y or RAL 7032) with an emissivity between 0,9 3

at 25 °C.

oom.

to as
even,

ir flow within the test room. By convention, the distance separating these two techfnical

 the

11 be

jould

ently

level
bvice

11l be
nd 1

6.3.2.2 Thermal and air flow characteristics

An experimental evaluation of the test-room performances shall be carried out at a minimum of once

per year

with test room empty and with lighting switched on,

in a test room at ambient temperature of 25 °C and 60 % RH,

measuring the velocity, temperature and relative humidity of the air at different points within two

vertical planes parallel to the technical side walls and 600 mm away from the technical side walls, and

evaluation.

10

with the climate measuring point located at the geometrical centre of the test room during the
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These measuring points shall form a two-dimensional grid in which the step is a maximum of 500 mm
in the horizontal and vertical directions. The peripheral line of points shall be located at a maximum of

500

mm from the other two side walls, floor and ceiling.

A three-dimensional grid inside the test room shall be investigated when obstacles/irregularities
projected into the room of more than 1 m? surface area facing the discharge technical side wall exist
along the walls.

The mean horizontal air velocity measured during 1 min with a maximal interval of 5 s at each of the

poin

ts defined above shall lie between 0,1 m/s and 0,2 m/s.

Air temperature measured at each of the paints defined above shall not deviate from the rated
temperature of the test-room climate class by more than 2 °C.

The
hum

test room shall be capable of maintaining values of humidity within *5 units’ of

meaguring points.

Surfs

cons

with

6.3.2.3 Climate classes

Testg shall be carried out in one of the climate classes according to Table 3.

Duri
with

climgte measuring point(s) (see 6.3.5.3).

Table 3 — Test room climate classes

the relative

dity percentage figures of the rated humidity of the test room temperature‘¢lass at the specified

ice temperature of walls, ceiling and floor shall be measured in proximity to the points which
[itute the peripheral line of the grid defined above. These surface‘temperatures ghall remain
n a tolerance of +2 °C in relation to the air temperature measuredat the nearest point{of the grid.

hg the test, the test room shall be capable of maintaining values of temperature apd humidity
n =1 °C of the temperature and +5 units of the rélative humidity percentage figures at fhe specified

Test room climate Minimum temperature and Maximum temperaﬁure and
class range relative humidity relative humidity
A +16 °C, 80 % 30°C,55%
B +16 °C, 80 % 35°C, 75 %
C +16 °C, 80 % 40°C, 40 %

6.3.3 Test packagés,and life-time

6.3.3.1 Generial

Whe

h tests are carried out, test packages in the form of rigid parallelepipeds shall be used;

masq of‘the test packages, including their packaging, shall be as specified in Table 4.

the size and

The

olerances for new test packages shall be:

— +2 mm for linear dimensions 25 mm to 50 mm,

— +4 mm for linear dimensions 100 mm to 200 mm, and

— +2 % for mass.

Table 4 — Dimensions and mass of test packages

Dimensions Mass
mm g
50 x 100 x 100 500
© IS0 2020 - All rights reserved 11
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Table 4 (continued)

loading:

25 x 100 x 200

Dimensions Mass
mm g
50 x 100 x 200 1000
The following packages may be used as fillers to complete the cabinet 500

Due to the frequency of use and to the loading pressure, the packages could change in dimensions and

weight. Test = ces.
When a test|package is found to exceed one of the following tolerances, it shall be replaced:
a) Loss of mass: -5 %.
b) On the yrapper: visible hole.
c¢) Changelin linear dimensions:

1) 4 ]:m for dimensions 25 mm and 50 mm;

2) 18 mm for dimensions 100 mm and 200 mm.
Each test package shall consist of a filling material and a wrapper.
Filling matefial containing, per 1 000 g:
— 230,0 g pf oxyethylmethylcellulose,
— 764,2 g pf water,
— 5,0 g of fodium chloride, and
— 0,8 g of para-chlorometa-cresol.
The freezing point of this material is -1 ?C (its thermal characteristics corresponding to those of lean
beef). The enthalpy value of 285 k]/kg'shall correspond to the temperature (-1 + 0,5) °C (see Figure 2,
Tables 5 and 6).
About 4 % qf water should be added in order to compensate for evaporation during the preparatipn of
the filling miaterial.
Wrapper: a[sheet of tranSparent colourless plastic or any other suitable material of such nature that
exchange off moistugewith the ambient medium is negligible being the surface emissivity coefficient
equal to or preater-than 0,9 at 25 °C. The maximum total thickness shall be 1,0 mm. After filling this
sheet shall He sealéd.

12
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Ac = (1 £0,5) °C k= (3,7 £0,4) k] x (kg x K)"

400

300

200

352 +7

100

// 7
\/k = (2 £0,2) kJ x (kg x K}

0
40 -

X  temperature, °C

30 -20 -10 0

Y dpecific enthalpy, k] /kg

Figure 2 — Thermal

Table 5 — Temperature and specific enthalpy of test packages

10 200 30 40 X

characteristics of test packages

Temperature Specific enthalpy
°C K]/kg
-40 0
-30 19
-25 28
-20 39
-18 43
-16 49
-14 55
-12 63
-10 73
-9 79
-8 85
-7 93
-6 102
-5 114
-4 129

© IS0 2020 - All rights reserved
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Table 5 (continued)

Temperature Specific enthalpy

°C k]/kg

-3 152

-2 194

-1 285
0 297

+10 334

+20 371

6332 M

Some of the
temperaturg
of the packd
extraneous

wrapper for
filling matet

Due to frequiency of use and loading pressure thepackage could change in dimensions and weigh

M-packages

The checkinjg results shall be recorded for all' M-packages. When an M-package is found to exceed 9

the tolerand

\

Table 6 — Temperature and increase in specific enthalpy of test packages

Temperature range Increase in specific enthalpy
°C k]/kg
-30 to -20 202
+10 to +20 37+4
-30 to +20 352+7

L packages and life-time

500 g packages (50 mm x 100 mm x 100 mm) spegcified in Table 4 shall be equippe
e measurement, being fitted with temperature sensor inserted in the geometrical c

conduction of heat and to avoid any possibility of entrance of the air from the hole i
the passage of the temperature sensor that'could create oxidation and loss of weight i
ial. These packages are called M-packages (see Figure 3).

shall be checked annually for conformity with the life-time tolerances specified in {

es, it shall be replaced.

Dimensions in millim

100
QY

d for
bntre

ges in direct contact with the filling material. All' precautions shall be taken to minimize

h the
n the

t. All
h.3.3.
ne of

letres

T

[@N]
(=]
LN

\

14

\

Figure 3 — M-package
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6.3.3.3 Alternative for filling test packages

Alternatives for filling test packages having the dimensions shown in Table 4 and density of
(480 + 80) kg/m3 can be used, except for rows and columns in transverse sections containing
M-packages.

This test package may be a box made of plastic material of any density, and of 1 mm nominal thickness.
Cellular or foam material shall not be used. The case shall not incorporate any protrusions that would
cause the vertical separation of packages in a stack. Opposite faces shall be substantially parallel,
and moulding draft shall be the minimum practicable. Seams or joints shall not result in protrusions
sufficient to cause significant air gaps between adjacent packages.

C0101|1r can be important if dark enough to be affected by ambient heat radiation; howeyer, a pastel
coloyr, e.g. light pink, pale blue or green, shall have no significant effect in normal surreunhdings.

The ¢ontents shall be water containing 0,08 % of para-chlorometa-cresol and 0,5 %of sodifim chloride,
soaked into a porous material such as a natural, plastic or cellulose sponge (§eé Table 7;[Table 8 and

Figure 4).

Table 7 — Temperature and specific enthalpy of filler packages

Temperature Specific enthalpy
°C K}/ kg
-5 0
-4 3
-3 4
-2 7
-1 10

0 45
+1 172
+2 183
+3 194
+4 206
+5 218

T

Table 8 < Temperature and increase in specific enthalpy of filler package

Temperature range | Increase in specific enthalpy
°C kJ/kg
-5to-1 10
-1to+1 162
+1to +5 46
-5to +5 218

© IS0 2020 - All rights reserved 15
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250

200

150 ]

100

50

-5 -4 -3 -2 -1 0 1 2 3 4 5 X

Key
X  temperature, °C
Y specific ¢nthalpy, k] /kg

Figure 4 — Thermal characteristics of filler packages

6.3.4 Insfruments, measuring equipmentiand measuring expanded measurement uncertainty
All measurements shall be carried out with instruments that have been calibrated.

— Temperpture measurements shall be made to an expanded measurement uncertainty of +0,8 °C.
Climate[temperatures shall.be.measured by sensors, inserted in the centre of tinned solid copger or
copper-ginc alloy cylindershaving a mass of 25 g and of minimum external area (diameter = height =
approximately 12,5 mm):

— [lumination flux per' square metre shall be measured to an expanded measurement uncertainty
of £10 %.

— Relativg humidity shall be measured to an expanded measurement uncertainty of +3 units qf the
percentpgefigure.

— Electrical energy consumption shall be measured to an expanded measurement uncertainty of +2 %.

— Time interval measurements shall be made to an expanded measurement uncertainty of +1 % or
better. All the temperatures shall be recorded at a maximum interval of 60 s. Air velocity shall be
measured using a laboratory-type instrument with an expanded measurement uncertainty of 10 %
and with a minimum sensitivity of 0,03 m/s in the range of 0 to 1,5 m/s in horizontal flow at the
temperature of the selected ambient class.
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6.3.5 Preparation of test ice-cream freezer

6.3.5.1 Selection, installation and positioning within the test room

Each ice-cream freezer intended to be tested, unless a prototype, shall be selected from stock or routine
production and shall be representative of normal construction and adjustment.

The ice-cream freezer, including all components required for normal operation, shall be assembled,
set up and sited as it would be installed in service as far as practicable and in accordance with the
manufacturer's instructions. All permanently located accessories required for normal use shall be in
their respective places.

The ice-cream freezer shall be located as follows (see Figure 5):
— X=2mand B =1 mforallice-cream freezers;

— Y =>0,8mforallice-cream freezers;

— A4=0,1m.

Key

1 technical side wall - test room air discharge

2 technical side wall - rest room air return

A, B, X Y—distance fromr the techmicat side watt

a Air currents parallel to the plane of the opening surface (in longitudinal direction).
Figure 5 — Ice-cream freezer location within the test room

The direction of the warm condenser airflow should be the same as the test room air flow direction and
not opposed to it. If this is not possible because of the cabinet’s design the condenser airflow should be
perpendicular the test room airflow direction (see Figure 6).

© IS0 2020 - All rights reserved 17
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— a

Key

1  M-packa
a  Air curre
b Air flow

Figure 6

6.3.5.2 Air movement

Air moveme
of the cabin|
defined as

cabinet swi

B-B

—

-

be
nts parallel to the plane of the opening surface (in longitudinal direction).
Hirection of condensing unit.

— Condensing air with test room air flow, or across, but not opposed the test rogm
air flow

nt shall besprovided. The air movement, shall be, as far as practicable, parallel to the plane
et display opening and to the longitudinal axis (see Figure 7). The length of the cabinet is
the longest horizontal dimension of the display opening. With the refrigerated digplay
[chéd ‘off, the air velocity at the three points along the line shown in Figure 7 shdll be

0'2t8,1 m/s

| Far ice-cream freezers with lids, the direction of air flow shall be such that thle air

movement is parallel to the plane of the cabinet display opening and the air enters the cabinet when the
lid(s) is (are) open.

Test room air movement shall be checked during the test in order to be sure that the test room is
running correctly.

18
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For
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Dimensions in millimetres

&
|

ossible location of condensing unit
\ir currents parallel to the plane of the opening surface (in longitudinal direction).

Figure 7 — Air movement

.3 Climate measuring point

point for measurement of ambient temperature and relative humidity shall be midw
h of the ice-cream,freezer and in accordance with Figure 8.

ce-cream freezers, the warm condenser air flow shall be prevented from infl

erature atthe measuring point by air deflectors or other suitable means (see Figure 8.

hy along the

iencing the

© IS0 2020 - All rights reserved
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Dimensions in millimetres

6.3.5.4 Lg

6.3.5.4.1

The ice-cre:
limit, as illuf
a temperaty
used. To con

— 25 mm
The test pad

A clearance
of the ice-cr

20 +20
150 +0 150 0
) G
@o @o
S
-
777 Ay

General

ading the ice-cream freezer

paimfreezer.

k 100 mm x 20011m.

kages shall\be arranged so as to form an even level.

Figure 8 — Climate measuring point for ice-cream freezer

m freezer shall be loaded with test packages and M-packages (see 3.5.1) up to the
strated in Figure 9 andFigure 10. These packages shall have been brought previougly to
re equal to that expeeted during the test. 1 000 g packages and 500 g packages shou
hplete the loading, Gsetest packages of the following sizes:

load

[ld be

of 25:mm * 5 mm shall be left between package rows and adjacent to the internal end Wwalls

[t is permitted to use partitions with a thickness of approximately 25 mm to position the packages on

condition that they have minimal effect on normal airflow and minimal thermal conduction.

Lengthways, rows shall be 200 mm, any remaining spaces shall be filled with test packages to obtain

one or two adjustment rows of which the width can measure from 100 mm up to 300 mm.

Depth-wise, any remaining spaces of less than 25 mm wide shall be filled with wooden vertical dividers,
placed approximately midway along the space between two M-packages.

Metallic grids (non-conductive material) can be used to support the test package loading on M-package

rows and the adjacent ones.

20
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The loading height of the refrigerated shelves shall be equal to the height defined by the load limit, with

a tolerance of f(z)s mm (see Figure 9 and Figure 10).

6.3.5.4.3 M-package locations

The M-packages shall be placed at the position shown in Figure 9 and Figure 10.

6.3.5.4.4 Longitudinal section

For ice-cream freezer lengths of less than or equal to 700 mm, M-packages shall be locat
trangverse sections of the loading such that the M-package axis is situated at 75 man |frc
crean freezer end wall.

ed into two
m each ice-

For ite-cream freezer lengths of more than 700 mm, a third transverse section-shall be placed midway
along the ice-cream freezer length, with a tolerance of 75 mm. When the ite-Cream freeger includes

at it central area any mechanical structure, M-packages of this third transverse section
against the back panel shall be shifted towards the test room air discharge’side by 325 mm

6.3.3.4.5 Cross-section

and located

For reefrigerated base deck depths of less than or equal to 550mm, M-packages shall be locafted into two

longitudinal sections, such that the M-package axis is situated at 50 mm from the back wal
from|the front wall (see in Figure 9 and Figure 10).

© IS0 2020 - All rights reserved
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Key
M-packa
depth of

~ S Qe

Figure 9 —

22

Dimensions in millimetres

A-A
|
1/2+75 1
/
3t — g
< ¢ T ) 6 OLNO ':
vl B bl <
O
@ @
75 B-B -
<
A T —?—A =
~
e
base deck

height atlload limit
length of the ice cream

Glass lid ice-cream freezer with flat base deck with and without tubes laid at the pase
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Dimensions in millimetres

A-A
|
1/2 £75 1
| - |
B_ I — / v, ;‘_ _B
9 1 ) ) o
S I I : dOLN? =
T}li 1 ) ﬂ
D NS
® ©®
75 B-B -
<]

o
mn
+
N
~
=

Key

1 M-package

d  depth of base deck

h  height atload limit

I length of the ice cream

Fighire 10 — Glass lid ice-cream freezer with stepped base deck with and without tupbes laid at
the base

6.3.3.5 Runningin

Wheh an ice:€ream freezer is tested, the operating conditions shall comply with those stated by the ice-
cream freezer manufacturer.

Adjuptable automatic controllers shall be set in such a way that the required M-package temperature
classof the Ice-creant {TeeZer {S Teactied. WIIere the COntroiier 15 not agjustabte, the ice-cream freezer
shall be tested as delivered.

The manufacturer's recommended routine of defrosting shall be followed. Before tests are started, the
ice-cream freezer shall be switched on and allowed to run when empty for at least 12 h at the specified
climate class and without erratic functioning of the refrigerating system, controls or defrosting
operations. Otherwise, the running-in period shall be continued accordingly.

After the running-in period, the ice-cream freezer shall be filled with test packages and M-packages
according to 6.3.5.4.5 for the tests.

After loading, the ice-cream freezer shall be operated until stable conditions have been reached (see
6.3.5.6) and during the test period (see 6.3.5.7). The test room shall be maintained at the desired
climate class as specified in 6.3.2.3 while the temperatures of the M-packages are recorded.
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6.3.5.6 Stable conditions

An ice-cream freezer is considered to operate under stable conditions if, during a period of 24 h,
the temperature of each M-package agrees within 0,5 °C at the corresponding points on the
temperature curve.

Stable conditions shall be determined prior to the door opening sequence and, if the ice-cream freezer
is fitted with lighting, the lights shall be continuously left switched on during the stable period. Night
covers shall not be in place during the stable running period.

6.3.5.7 Test period

The test perjiod shall be not less than 24 h for all ice-cream freezers, under stable conditions.

6.3.5.8 Lighting and night-covers

Prior to the fests being carried out, the ice-cream freezer shall have been operated for)24 h under stable
operating cgnditions as defined in 6.3.5.6.

Ice-cream freezers shall undergo both the energy consumption test and storage temperature test

reported in Figure 11.

Energy Storage
consumption test temperature test
Lowest Highest
climate class climate class
Test condition
First 12 h
door openings,
No door last 12 h
openings No door openings

abk\ N
has internal ¢

lighting

abinet
has a night
cover

has“anight
tover

First12h
First 1Zh internal lighting on First12 h
internal lighting on, and night cover open, 24 h test night cover open,
last, 12:hJinternal last 12 h internal last 12 h
lighting off lighting off night cover closed
and night cover closed

Figure 11 — Tests on ice-cream freezers with lights or without lights

6.3.5.9 Test on several ice-cream freezers in the same test room

If more than one ice-cream freezer in the same room is being tested, appropriate arrangements, such as
the use of partitions, shall be made in order to ensure that the conditions surrounding each ice-cream
freezer are in accordance with the test requirements specified in 6.3.5.1 and 6.3.5.2.
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6.3.6 Test on ice-cream freezers

6.3.6.1 Temperature test

6.3.6.1.1 General

Two temperature tests are carried out to check performance of the ice-cream freezer under the
minimum and maximum operating conditions tests a) and b) in 6.3.6.1.2.

A third test is carried out to measure the TEC in 6.3.6.6.2.

6.3.4
The {

a)

b)

6.3.6

For 6
of alll
M-p
pack

.

I

Temperature test for checking the minimum storage temperatures of the ice*Cream fre
116 °C for class A; 80 % RH;
116 °C for class B; 80 % RH;
116 °C for class C; 80 % RH;

130 °C for class A; 55 % RH;
135 °C for class B; 75 % RH;
140 °C for class C; 40 % RH;

Temperature test for the méasure of the total energy consumption:

130 °C -55 % RH for classes A, B, C.

.1.2 Test conditions

ollowing test conditions shall be applied:

[emperature test for checking the maximum storage tentperatures for of the ice-crean

NOTE For a rated range of climate classes, tests are performed at the extreme ambient ter]
he range of rated classes.

EXAMPLE For an ice cream freezer rated from A to C, tests are performed at + 16 °C and a

.1.3 Temperature curves of M-packages

ach temperature test at the test condition described in 6.3.6.1.2 from the recorded te
M-packages, curves shall be plotted in function of time, related to the temperature of
hckage (el the one with the highest peak temperature 6,,) (see curve a in Figure 12).
hge temperatures shall be available for reference if required.

cZer:

freezer:

hperatures of

[+ 40 °C.

mperatures
he warmest
All other M-
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0
eah
__/ ’
T
Key
O temperafure
6., highest temperature of warmest M-package
t time
T  testperipd
a temperafure curve a of warmest M-package
Figure 12 — Relevant temperature curve of M-packages
6.3.6.1.4 (alculation of average mean temperature

The averagsg
expressed b

instant temperature at measuring sample n of all M-packages, 6, (curve c in Figure 1|
y the following formula:

]‘ Kmaxc

——X
k=1
axc

(6 ),

is thefime index for the instant measuring sample;

is the index for the individual M-package;

3), is

(2)

K

maxc

(9 k)n

aclragac:

o)
TS

is the instant measured temperature of M-package k at measuring sample n.

From these average instant temperatures, the arithmetic mean temperatures of all M-packages 6,,. for
the test period shall be calculated as follows:

1 N,
One =X 21 Oen 3)
max
where N, is the number of measuring samples taken during the test period. The formula is valid only

for constant time intervals during the test period.

26
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0,
| N~ P4 N~ C

6 temperature

0., dverage mean temperature

t time

T  testperiod

¢ durve c of arithmetic mean temperature of all M-packages

Figure 13 — Arithmetic mean temmperature of M-packages

6.3.4.2 Lid opening sequence

The maximum temperature storage test shall include a lid opening sequence as follows. This test shall
be cqrried out regardless of the number, 6f'lids.

Priof to the start of the 12 h lid opening period, each lid shall be opened once for 3 min. Where an ice-
cream freezer is provided with mare than one lid, each lid shall be opened once for 3 min cqnsecutively.

Each|lid shall then be opened six times per hour for the remaining 12 h period. Where mgre than one
lid pertains to the ice-cream freezer under test, the sequence in which the lids are opened shall be
staggered, i.e. in the case.of two lids: lid 1 at 0 min, lid 2 at 5 min, lid 1 at 10 min, lid 2 at 15 min.

Slidipg glass lids shall be opened beyond 80 % of the maximum area which can be opened.

Each|lid opening shall be opened for a total of 6 s. During this opening period, lids shall He kept open
beyond thesminimum required opening, i.e. for 4 s.

Withlim“the test period, the lids shall be opened cyclically for 12 h within 24 h. The 12 H cycle of lid

. 1 11 4 4 il 1 . . A | . 4 1
OpEeNnTITg SITdll Stdl tdt tIt DTGIIIIIITG 01 It teSt periou.

6.3.6.3 Power supply

The tolerance on power supply shall be £2 % for voltage and *1 % for frequency in relation to the
nominal values given on the marking plate or otherwise stated.

6.3.6.4 Water vapour condensation test

The ice-cream freezers shall be located and loaded in accordance with 6.3.5.1 and 6.3.5.4.5, operated in
accordance with the manufacturer's instructions at the conditions appropriate to the test room climate
class for which it is intended (see Table 3), and then operated for the test period according 6.3.5.7,
during which measurements shall be recorded. Lighting and night-covers, if any, shall be manipulated
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according to 6.3.5.8. The test may be carried out during the temperature tests as conditions described
in 6.3.6.1.2 ¢).

If anti-condensation heaters are provided which can be switched on and off by the user they shall not
be switched on. If, however, running water appears externally when the ice-cream freezer is subjected
to the water vapour condensation test, the test shall be repeated with the anti-condensation heaters
switched on.

Before starting the test period, all external surfaces of the ice-cream freezer shall be carefully wiped
dry with a clean cloth. If the ice-cream freezer is fitted with automatic defrosting equipment this test
period shall be selected during the period when condensation is most likely to occur.

The ice-cregm freezer shall be considered satisfactory if the test report shows that during the testperiod
there is no ¢vidence of condensed water vapour having been in direct contact with, or having dripped
on to, any tlest packages and, depending on the method used to detect water vapour condensgtion,
provided the following results have been obtained:

1) all ice-gream freezer surfaces, whether adjacent or otherwise, remain freecofimoisture by the
provisign of insulation, ventilation or heating to maintain a temperature above“dew point of 20 °C
(corresponding to 30 °C and 55 % RH);

2) internal surfaces, wherever practical, remain free of moisture collection or ice;

3) mirrorg that can periodically mist during defrost clear by evaporation on the return t¢ the
refrigerjation cycle.

During the test period, external surface areas exhibiting fog, drpeplets or running water shall be out]ined
and designgted with the letters F, D and R respectively. A‘Coded sketch shall be made showing the
maximum afea and degree of condensation appearing during the test on all surfaces; the code shoyn in
Figure 14 shall be used.

28 © IS0 2020 - All rights reserved


https://standardsiso.com/api/?name=a60182ed1b681f522a5df7af0e8eeea3

IS0 22043:2020(E)

F
D
R

Key

F  fog/mist

D  droplets

R funning

Figure’14 — Condensation code

6.3..5 Temperature rise time test for C1 ice-cream freezers

withput night covers in@lace and shall be located inside the test room at 30 °C and 55 % RH. After the
operftion of the refrigerating system has been interrupted, the time elapsed from the condition a to the
condjfition  shall bémeasured and declared by the manufacturer (see Table 9).

The fce-cream freezer shall.be tested at stable conditions, loaded and installed accor%itng to 6.3.5

Table 9 — Temperature rise time conditions for C1

Test room condition Condition a warmest M-package | Condition 3 warmestM-package
temperature temperature
°C °C
30°C-559% RH forclass A, B, C -18,0 -9,0

6.3.6.6 Electrical energy consumption test

6.3.6.6.1 Test conditions

The ice-cream freezer shall be located and loaded in accordance with 6.3.5.1 and 6.3.5.4.5, operated
in accordance with the manufacturer's instructions at the test room ambient temperature of 30 °C at
55 % RH (6.3.6.1.2 c), and then operated for the test period according to 6.3.5.7, without the lid opening
sequence, during which measurements shall be recorded. Night-covers and/or lighting, if any, shall be
manipulated according to 6.3.5.8.

© IS0 2020 - All rights reserved 29


https://standardsiso.com/api/?name=a60182ed1b681f522a5df7af0e8eeea3

IS0 22043:2020(E)

6.3.6.6.2 Energy consumption measurement

The measured TEC, reported in kWh/24 h (the number of decimal places shall be 3), shall include the
condensing unit energy consumption, the compressor switching on/off frequency and the compressor
relative running time, with all fitted electrical power-using components switched on.

6.3.6.6.3 Calculation of TEC

The total daily energy consumption expressed in kWh/24 h is calculated directly during the
performance test using the instruments as defined above. The number of decimal places to express the

TEC shall be 3.

6.3.6.6.4 (alculation of specific energy consumption (SEC)

The value of SEC, representing the specific energy consumption for an ice-cream freezer)measur

kWh/24 h-m3, is calculated from the following formula:

SEC=TH C/Veq

7 Testreport

7.1 Genefal

For each tes|t carried out, general information and specific testresults shall be given as follows.

7.2 Tests|outside test room
— Thelidg seal according to the test specified in 62.2.

— The lidd have the durability according to the test specified in 6.2.3.

— Linear fimensions, areas and volumes according to the test specified in 6.2.4 and inform

according to Table 10.

Table 10.—Linear dimensions, areas and volumes

bd as

htion

Description Symbol Unit Number of decimal
places

External diménsions at D,H,W mm 2
Installation
Footprint m?2 2
Total display area TDA m?2 2
Netvolume T 3

m3 3
Gross volume 1 3

m3 3

— absence of odour and taste (if applicable) according to the method described in Annex D.

7.3 Tests inside test room

— General test conditions shall be in accordance with 6.3.1 and Table 11.

30
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Clause n° Description

6.3.4 Statement that the test room, all loading packages and materials and the
instrumentation used are in accordance with 6.3.1, specifying if alternative
for filling test packages described in 6.3.3.3 are used

6.3.2.3 Test room climate class for which the ice cream freezer is intended and in which
the test has been made

Ice-cream freezer preparation shall be in accordance with Table 12.

Table 12 — Ice-cream freezer preparation for tests inside test room
Clayse n° Description Symbol | Unit Number of
decimal places
6.3.3.1 The ice cream freezer location within the test room using X,B,Y, A | (mym 0
the Figure 9 presentation
6.3.34 Number of the figure according to which the ice cream —
freezers was loaded
6.3.3.5 The method of temperature control, setting parameters and —
sensor locations
6.3.53.8 Whether the test was made with or without night-covers —
and/or light
6.3.4.3 The international number of the refrigerant (see 150-817) —
— Temperature test shall be in accordance with 6.3:6:1 and Table 13.
Table 13 — Temperature test for tests inside test room
Clayse n° Description Symbol | Unit Nl.ll:‘lber of
decimal places
6.3.4.1.2 |For ice-cream freezers fitted-with night-covers and/or
lights, if the results are for the maximum temperature test of
6.3.5.8 or for both tests(two sets of results shall be provided
for the latter case)
6.3.4.1.3 |The time/temperature curves of the warmest M- packag- %ah °C 1
es and the exttéme values 6,;, and the resulting ice cream
freezer classification (see Table 1 and Figure 12)
6.3.4.1.4 |The average mean temperatures of all M- packages °C 1
(see also Figure 13)
6.3.4.1.3 [Eortemperature display systems, the sensor location and the °C 1
maximum values displayed under stable operating conditions
6.3.4.5 Time elapsed from the condition a to the condition h 2
— Water vapour condensation test shall be in accordance with 6.3.6.4. and Table 14.
Table 14 — Water vapour condensation test
Clause n° Description Symbol Unit
6.3.6.1.2 For ice-cream freezers fitted with night-covers and/or lights, if the results
are for the “first” or the “second” test of 6.3.5.8 or for both tests (two sets
of results shall be provided for the latter case)
6.3.6.4 Whether any manual switch provided for anti- condensation heaters was
switched off
6.3.6.4 The duration of the period of observation h
Coded sketches as defined in Figure 14
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— Electrical energy consumption test shall be in accordance with 6.3.6.6 and Table 15.

Table 15 — Electrical energy consumption test

Clause n° Description Symbol Unit Number of
decimal places
6.3.6.6 Total electrical energy consumption TEC kWh/24 h 2
Compressor switching on/off frequency
Relative compressor running time
— Specifidenergy consumption calculation shall be in accordance with 6.3.6.6.4 and Table 16.
Table 16 — Specific energy consumption
Clause n° Description Symbol Unit Number of
decimal plafes
6.3.6.6.4 Ratio between TEC | and | equivalent kWh/24 jrm3 2
volume
8 Marking
8.1 Load(limit

Every ice-cr

[see Figure
possible to 4

The load lim
that it canng
one equilatg

32

itline shall be continuous [see Figure 1573)] or repeated at intervals [Figure 15 b)] to eq
t be overlooked. Individual markings.shall be at least 50 mm long and shall contain at
ral triangle with side dimension, djihcluded within 5,5 mm and 15 mm (see Figure 1¢).

eam freezer shall be clearly and permanently marked with one or several load limit line(s)
15 b)], on the inside face, as shown in Figure 16, to denote the load limit. Where it i
xceed the load limit, no marking is required;
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Dimensions in millimetres

+50
100 0

\ A

A |

a) Continuous load limit line

| <1300 |
! !

A =

b) Load limit line repeated at intervals

a  This denotes the load limit.
Figure.15 — Load limit markings

Dimensions in millimetres

55<d <15
e

! \ /. I

A\

25

'

Figure 16 — Dimensions of load limit line

Where a load limit line cannot be marked on the inside face because of ice-cream freezer design, an
outline sketch showing the load limit shall be fixed in a visible position and in the manufacturer’s
instruction handbook (see Figure 17).
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8.2 Markjing plate

=v.
——

-

Figure 17 — Different positions for the load limit

Each ice-crefam freezer shall have the following information marked in a permanent @nd legible mgnner

in locations where it is readily accessible:

a)
b)

<)

d)

e)
f)
g)
h)
i)
j)
k)

8.3

The fOllOWiIlg Inrormation shall be provided Dy the manulfacturer Ior each 1ce-cream Ireezer model.

a)
b)

<)

34

the refefrence to this document, i.e ISO 22043;
ice-cregqm freezer;

the manufacturer's name or trademark or both (not necessarily the same name as that of the
condenging unit);

model gnd serial number of the ice-cream freezer, integral condensing unit(s), etc., or sufficient
informdtion to provide adequate identification for.replacement of parts or necessary servicing;

a descripption of the ice cream freezer's internaldittings;

all inforjmation relating to the power supply for which the ice-cream freezer is designed;
the intefnational number of refrigerant(s) (see ISO 817) used and its (their) mass, in grams;
marking in accordance with ISO 5149-2;

the M-ppckage temperature class;

the testlroom climate class;

for ice-¢ream freezér classified as S it shall be indicated: ambient temperature, ambient humjdity,

productl temperature range; e.g.: S (27 °C/58 %/-15 °C~-5 °C).

Information to be supplied by the manufacturer

Overall external dimensions at installation.

Overall external dimensions in service (see 6.3.5.1).

For each indicated M-package class (see 5.1):
1) netvolume and equivalent volume (see 6.2.5);

2) the maximum load, in kilograms, permitted in the baskets or on the base deck for the various
methods of arranging them in the ice-cream freezer;
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for ice-cream freezers fitted with night-covers and/or lights,

i) the electrical energy consumption, in kilowatt hours per 24 h, measured in accordance

with the test described in 6.3.6.6,

ii) the specific energy consumption SEC; in kilowatt hours per 24 h per m3 of equivalent volume.

d) For each test room climate class in which the ice-cream freezer operates, the manufacturer shall
furnish the following temperature display information, according to the measured results in the
test (see 6.3.5):

location of the temperature sensor;

maximum values displayed by the instrument or measured at the sensor looati
operating conditions;

bn in stable

maximum value displayed by the instrument or measured at the sensorlocation at the warmest

moment during or just after the defrosting period;

conditions where the display of temperature may be interrupted (foryexample duringldefrosting).
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Annex A
(informative)

Ice-cream freezer families

The ice-cream freezer families are described in Table A.1.

36

Table A.1 — Example

Ice-cream freezer family Symbol
Closed transparent lid ICFT
Closed solid lid ICFS
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