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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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INTERNATIONAL STANDARD ISO 6369:2023(E)

Ice makers for commercial use — Classification,
requirements and test conditions

1 Scope

This document spec1f1es methods for the measurement of energy consumptlon water consumption, ice

for cof merc1al use.

This document does not apply to:
— i¢e makers intended to be incorporated in appliances for household use;

— i¢e makers with remote condensing units.

2 Normative references

Therq are no normative references in this document.

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

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

]

$0 Online browsing platform: available at https://www.iso.org/obp

]

EC Electropedia: available at httpsi//www.electropedia.org/

3.1 |Types of appliances

3.1.1
ice mjaker
factory-made applianceé consisting of a condensing unit and ice-making section operating as an
integrated unit, with' means for making and harvesting ice, also including means fdr storing or
dispepsing ice, ot’both

Note 1 to entfiy:'Ice makers are intended to produce ice in irregular shapes or flakes or ribbons or vafers as well
as uniformly(shaped ice cubes.

fo IR - A 11 - . 1 : : 1 il P
NOte LU CTIIT y. A TIIOUUIAI =1y DT ILC IIIdRTT 15 dIT ICT IIIdRKTT WILITUUL SLUT dgT ITICAITS.

Note 3 to entry: A self-contained ice maker is an ice-maker in which the ice-making mechanism, storage
compartment and condensing unit are integrated within a cabinet.

3.1.1.1
ice maker with built-in condensing unit
appliance in which the refrigeration unit is an integral part of the cabinet

3.1.1.2

ice maker with remote condensing unit

appliance in which the compressors, condensers and liquid receivers (when required) are not supplied
with the cabinet

©1S0 2023 - All rights reserved 1
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3.1.1.3

split ice maker
appliance in which the condenser is not integrated in the main ice making unit and the condenser and
piping are made in accordance with manufacturers indications using dedicated condensers

3.2 Type of condenser cooling

3.21
water-coole

d ice maker

appliance in which the condenser is cooled by use of water

3.2.2
air-cooled ig¢
appliance in

3.3 Type

3.31

ice cube
single piece
batch-type ic

3.3.2

ice flakes
ice which co|
continuous-t

3.4 Type
3.4.1

‘e maker
Wwhich the condenser is cooled by use of air

bf ice

of ice that can have different shapes (e.g. dice, cylinder, ball, €tc.) and is producec
e maker

ntains at least 70 % flaked ice (and no more than 30 % water) which is producec
ype ice maker

pf production

batch-type jce maker

ice maker th

34.1.1
batch-type s
ice maker th

3.4.1.2

ht has alternate freezing and hayvesting periods

ingle cubes ice maker
ht produces single ice cubés

batch-type multiple cubes.ice maker

ice maker th

3.4.2
continuous-
ice maker th

it produces multiple ice cubes

type.ice'maker
ht continually freezes and harvests ice flakes at the same time

| by a

| by a

3.5

ice storage bin
factory-made container (not necessarily shipped in one package with the ice-maker) that forms or is
intended to form a non-refrigerated compartment for the storage of ice

Note 1 to entry: The container is equipped with additional devices (e.g. container support, carts).

3.6

separate storage compartment
non-refrigerated compartment for the storage of ice that is separate from the ice-making mechanism

3.7

purge
blow-down
dissipation o

2

fa certain percentage of water to control the clarity of ice or to prevent scaling

© IS0 2023 - All rights re
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ice production

amou

39

nt of ice harvested, stated in kg/24 h in multiples of 1 kg

energy consumption rate
total energy input stated in kWh/100 kg of ice in multiples of 0,1 kWh

3.10

potable water use rate
amount of potable water used in making ice, including purging and harvesting, stated in 1/100 kg of ice

in mt

Jtiples of 0,11

3.11
cooli

g water use rate

amoujnt of cooling water used in making ice, stated in 1/100 kg of ice in multiples©f 0,1 1

4 Measurement of energy consumption, water consumption and ice pr

capa

4.1

Unles
set-uj

4.2

The t
walls

Fluor
low h

The
front
fixing

city

General

s otherwise specified, measurements shall be made under test conditions and wit]
as specified in 4.2 to 4.5 and Clause 5.

Test room

and the ceiling surface is within 2 °C of the ambient temperature.

bscent or LED lighting shall be used-owing to its high light output, low surface tem
bat load on the test room.

The j\r flow shall be horizontal w#ith a speed <0,25 m/s.

easuring point of air speed shall be located, 300 mm upstream of the ice maker, in
of the ice maker at,a'vertical height that is half the ice maker height (including ice m

s) see Figure 1.

pduction

h equipment

bst room walls and ceilings shall be insuldted to ensure that the temperature of both the inside

berature and

line with the
hker feet and

© IS0 2023 - All rights reserved
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Dimensions in millimetres

Key
climate m

1

h  overall hq
k  climate nj
a

Air flow.

Figuy

4.3 Ambig
The ice makg

For a split ic
temperature

With the ice

easuring point
ight of the cabinet including feet
easuring point detecting temperature

e 1 — Test room temperature measuring point and positioning of the cabinet

ent temperature

r shall be teSted at an ambient temperature of 32 °C + 1 °C.

of 32:2C £ 1 °C.

e makerythe condenser air inlet temperature shall be 32 °C + 1 °C, with an indoor anpbient

d in a

nraker switched off and the test room in operation, temperatures shall be measure

vertical line through the climate measuring points. The vertical ambient temperature gradient in any
metre of vertical distance from 50 mm above the floor or supporting platform to a height of 2 m, or to
a height of 300 mm above the top of the cabinet, whichever is greater, shall not exceed 1,0 °C per metre.

Test room temperatures shall be measured by sensors, inserted in the centre of tinned solid copper or
copper-zinc alloy cylinders having a mass of 25 g + 1 g and of minimum external area (diameter = to
height = to approximately 15,2 mm).

4.4 Water supply

The water used for the test shall have an inlet temperature of 21 °C + 1 °C and the water pressure shall

be according

to the manufacturer’s specifications with a tolerance of +50 kPa.

© IS0 2023 - All rights reserved
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Whenever a pressure range is indicated, the tests are carried out at the mean of the pressure range
with a tolerance of £50 kPa.

The temperature and the pressure of the supply water used for the test shall be measured within
300 mm of the machine by inserting the temperature and the pressure -measuring sensors directly into

the w

4.5

ater stream or into a test port inserted into the water pipe.

Location of unit in test room

The ice maker shall be installed according to the manufacturer's instructions and shall be positioned in
the test room with a minimum clearance of 0,5 m from the ceiling and the walls.

Condinser and length and section of piping of split ice makers shall be in accordance withn
instryctions.

4.6

The iq

Power supply

e maker shall be supplied at the voltage and frequency marked on therating plate. In

of voltage or frequency are indicated, the ice maker is supplied at thé-gonditions giving

energ

The t
nomij

4.7

4.7.1

The i
make

The i
positi

Ice st
stora

y consumption.

plerance on power supply shall be *2 % for voltage and,+#X % for frequency, in r¢
nal values given on the marking plate or otherwise stated.

Set-up and operation of the ice maker

Ice maker set-up

e maker shall be set-up, heat exchangers-and other accessories shall be connected
I shall be adjusted in accordance with the manufacturer’s instructions prior to testin

ons.

prage bins shall be filled @pproximately one-half full of ice. Ice makers that convey
be bin shall be tested with the minimum length of conduit that can be used.

For air-cooled ice maker§with air cooling features and with air inlet(s), ambient temperatu
measfired at a point centred 300 mm from each inlet. The maximum temperature differe
this ffemperature and the ambient room temperature(s) shall not exceed 1,0 °C. For
ice mpkers, not provided with air-cooling features, ambient temperature shall be meas
300 mm from<©ne of the sides of the cabinet (see Figure 1).

4.7.2

Ice'maker operation

nanufacturer

case arange
v the highest

lation to the

, and the ice
g.

e maker shall be completely assenibled, with all panels, doors and lids in their normal operating

ice to an ice

re(s) shall be
nce between
ivater-cooled
ired centred

After the set-up the ice maker is switched on. No changes to the test room shall be made during
operation of the ice maker under test that would impact the vertical ambient temperature gradient or
the ambient air movement according to 4.3.

4.8

Accuracy of measurement and instrumentation

The accuracy of measurement shall be as follows:

— temperature: 0,8 °C;

— total energy: £2 %j;

— mass: ¥2g;

© IS0 2023 - All rights reserved
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time: £1

023(E)

S;

dimensions: +2 mm.

4.9 Testprocedure

4.9.1 Simultaneous tests

Tests for energy consumption, water consumption and ice production capacity shall be undertaken

simultaneou

sly.

For tempera

For energy c

4.9.2 Stab

The ice ma

measuremer

after a perio
4.9.3

4.9.3.1 Ge

After temper

49.3.2 and 4

Ice sampling

UTE, MEISUTENENts sttt becarried out at teastevery 3T
bnsumption, measurements shall be carried out at least every 1 min.
flization

ker shall be considered stabilized after three consecutive icesproduction caj
ts with a tolerance between each ice production of +3 % for batch-type ice maker
l of not less than two hours of operation for continuous-type ice‘makers.

neral

ature stabilization, ice samples shall be collected‘according to the procedures descril
9.3.3.

4.9.3.2 Ba

The collecti

shall end at he same point in the cycle. One cycle comprises one complete freezing period follow
one complet¢ harvesting period. At least S tycles for collection of ice samples shall be performed
the 3 stabiligation cycles specified in 4.9:2:

The interce

water preser

in the ice sto

transferred in a non-perforated container and the mass shall be measured according to 4.9.1.

4.9.3.3 Co

The test for
each lasting

fch-type ice maker

n of ice samples for batch-type machines shall start at a preselected point in the cyc

ed ice sample shall be eollected after each cycle in a perforated container (such th
tis drained) that has\been pre- cooled with the ice produced by the ice-maker whilst g
age bin, which is-not more than half volume full of ice. The ice sample shall be immed

htinuous-type ice maker

contintous-type machines shall start at stabilization conditions, 5 test samples b3
@ min shall be taken in a non-perforated container precooled with the ice produced |

bacity
s and

bed in

e and
ed by
after

it any
tored
iately

tches
by the

ice-maker w
the end of ea

4.10 Recor

IR AR | - 4 1 e 1 Pl & Y S 141 111
HISTSTOTCU I ULIC ICE S0 dgC UL (11d11 VOIUIIC TUIl O1'ICC) dITU ULIE IIId 5SS SIdll DT IIIEdSU

ch 20 min period.

ding

4.10.1 General

a) Ambient temperature (°C).

b) Supply water temperature (°C).

c) Inputvoltage (V).

d) Inputfrequency (Hz).
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4.10.2 Ice production capacity test
a) Mass of each sample collected (kg).

b) For batch-type appliances, time to produce each sample (s).

4.10.3 Water consumption test
a) Cooling water used, if any (1).

b) Potable water used in making ice, including the purging and harvesting stages (1).

c) Duration of test period (s).

4.10.4 Energy consumption test
a) Epnergy consumption (kWh).

b) Duration of test period (s).
4.11|Calculations

4.11.1 Ice production capacity
The i¢e production capacity (kg/24 h) of the ice maker shall-be calculated as given by Fornmula (1):

Z f=1M"
5
2l

%86 400 1)

where

M;  isthe mass of each intercepted sample, in kg;

T} isthe time to produce-each intercepted sample, in s.

4.11.2 Cooling water usedin condenser

The cpoling water (litfesy/100 kg ice) used in the condenser shall be calculated as given by [Formula (2):

Z f:lVCi

: %100 (2)
>
i=1
wher¢
V.,  isthe volume of cooling water used, in I;
M;  is the mass of each intercepted sample, in kg.

4.11.3 Potable water used in ice-making

The potable water (litres/100 kg ice) used in making ice shall be calculated as given by Formula (3):

5

2 i:1Vpi
5

z i=1Mi

%100 (3)

©1S0 2023 - All rights reserved 7


https://standardsiso.com/api/?name=3abc1b07db57f62da68114d178a8a757

ISO 6369:2023(E)

where

Voi

M.

1

is the mass of each intercepted sample, in kg.

4.11.4 Energy consumption

is the volume of water used in making ice, including the purging and harvesting stages, in I;

The energy consumption (kWh/100 kg ice) of the ice maker shall be calculated as given by Formula (4):

E

5

M
i=1

where

E is {

M.

;s

5 Ice qud

5.1 Instru
Weighin

Temperd
50°Can

Temperd
range of

Timer rg

5.2 Proce

The verificat
for the ice pr
effects of stil

JxlOO

—

he total energy consumption of 5 cycles, in kWh;

he mass of ice measured, in kg.

lity measurement by method of calorimetry

mentation
b scale, accurate to +2 g, with a range of at least 0to'25 kg.

ture-measuring instrument for water, accurate to 0,8 °C with a range of at least -1
] a resolution of at least one tenth of a degree.

ture measuring instrument for room (ambient) temperature, accurate to 0,8 °C,
at least -1 °C to 40 °C and a resolution of at least one tenth of a degree.

adable to the nearest second.

dure for calorimeter’constant determination

ion of the calorimeteiconstant of the apparatus is used to determine specific heat of f
bduct. This is to€errect the effects of heat transfer with ambient temperature and he
ring the conténts of the calorimeter. The procedure shall be carried out in duplicate.

mperature,shall be within a range of 18 °C to 24 °C during the entire procedure.

e empty calorimeter and record its mass.

(4)

°C to

vith a

usion
pating

antity of water that is 5 times the mass of the ice to be added as in 5.2 ), #60 g, an

i that

has a temperature 10 °C = 1 °C above room temperature. Record the water temperature and the

d mass of the calorimeter and water.

temperature just prior to the addition of the ice.

Stir at 1 # 0,5 revolutions per second for 15 min and record the water temperature and room

Within 1 min, add a mass of ice that is produced over a period of 15 min for the ice maker under test.

This shall be within a range of 50 % to 200 % of the rated ice production or shall be 2,5 kg + 150 g,
whichever is less. Record the mass of the ice added. The ice shall be in the form of a single block of
pure ice that has been allowed to reach an equilibrium temperature measured by a thermocouple
embedded in the interior of the block of 0 °C. The block shall be free of trapped water. Time shall be
recorded to the nearest second when all the ice has been added.

a) Roomte

b) Weigh th

c) Addaqu
combine

d)

e)

8
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