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INTERNATIONAL STANDARD

1SO 5160/1-1979 (E)

Commercial refrigerated cabinets — Technical

specifications —

Part 1 : General requirements

1 SC1PE AND FIELD OF APPLICATION

This International Standard gives guidance in the selection
and uge of materials and specifies the marking and

perforlance requirements for commercial refrigerated
cabinets intended for the sale and/or display of food
products.

It is 10 be read in conjunction with ISO 5160/2, which
covers |in detail the requirements for cabinets of specific
types or intended for particular applications.

Any pfovisions contained in this International Standard
for which no test method is specified should be considered
as being of a purely informative character.

2 REFERENCES

I1ISO 5

, Paper — Determination of the thickness of single
sheets.|)

ISO 817, Organic refrigerants — Number designation.

ISO/R (1662, Refrigerating plants— Safety requirements.

I1ISO 1992, Commercial refrigerated cabinets — Methods of
test .

Part| 1 :
volumes.

Calculation —~of linear dimensions, areas and

Part|2 : Geneéral test conditions.

Part| 3. Temperature test.

3 DEFINITIONS

3.1 load limit: \£6r each part of the cabinet, boundary
surface consisting.of a plane or several plarjes within which

all test packages'can be maintained within t|
product témperature class declared.

3.2+ Joad line : Boundary line denoting the
limit surface.

3.3 refrigerated shelf area : Shelf area whe
is not less than 100 mm, measured perpe
the plane of the shelf and within the bou
limit.

he limits for the

edge of the load

re the load limit
dicularly above
ds of any load

The refrigerated shelf areas shall be declared separately for

each product temperature class.

3.4 display opening : The product of thj smallest length
e

and width (or height, as appropriate) of th
the cabinet.

3.5 netvolume : The volume intended for
the load limit.

Parts necessary for the proper functioning
including shelves used in the calculation
shelf area, shall be fitted as intended and

opening area of

products within

of the cabinet,
of refrigerated
the volume of

these parts shall be deducted when the

Part4—Defrosting-test:
Part 5 : Water vapour condensation test.
Part 6 : Electrical energy consumption test.

Part 8 : Accidental mechanical contact test.2)

ISO 4120, Sensory analysis — Methodology — Triangular
test?)

1SO 5160/2, Commercial refrigerated cabinets — Technical
specifications — Part 2 : Particular requirements. 2)

1) At present at the stage of draft. (Revision of ISO/R 534-1967).
2) At present at the stage of draft.

determined.

net volume is

Each volume should be declared separately for each

product temperature class.

3.6 overall dimensions : The dimensions of the rectangular

parallelepiped with vertical sides within wh
including its projecting accessories, is

ich the cabinet,
contained. For

cabinets having detachable ends, overall dimensions shall be

given with and without ends.
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3.7 normal conditions of use : Those operating conditions 4.1.6 Where drains, drip trays or re-evaporation
which occur when the cabinet, including all permanently receptacles are fitted, they shall have ample capacity and
located accessories, has been set up and sited in accordance shall be easily accessible for cleaning.

with the recommendations of the manufacturer and is in

service for the sale and/or display of food products. Unless otherwise stated by the manufacturer, any

condensate receptacle, or group of receptacles, required to

The effects of actions by non-technical personnel for the be emptied manually shall have a capacity equivalent to at
purposes of loading, unloading, cleaning, defrosting, the least 40 h of normal operation in the appropriate climate
manipulation of accessible controls and of any removable class for which the cabinet is intended.

accessories, etc., according to the manufacturer’s
instructions shal-be-within-the $cope of this Hn'ﬂni-ﬁnnl but
not those reﬂulting from interventions by technical
personnel for the purposes of maintenance or repair.

4.1.7 Door fasteners and hinges under normal conflitions
of use shall be smooth and positive in action and désigned
to function properly without undue wear.

4 MANUFACTURE Wh(-:.-n any doors or lids, provided to ensure‘tightnesy of the
refrigerated space, are closed therg-shall be no |undue
leakage of ambient air into the interior and the dgors or

4.1 Constructipn lids shall not open of their own.accetrd.

4.1.1 The cabinet and its parts shall be constructed with
adequate strength and rigidity for normal conditions of
handling, transgort and use and attention shall be given to
the following pgints :

The gasket. shall be made’ from a material [whose
characteristics are compatible with operating conflitions
(especially temperatures):

If the fastening device is mechanical, a stop or other|means
shall be provided to prevent the gasket from| being
excessively deformed.

a) interior fittings, including shelves, baskets, rails, etc.,
and their supports, shall be sufficiently strong for the
duty requiregl;

The tightréss of doors or lids provided to ensure tightness
shall be-tested by inserting a strip of paper 50 mm wide,
0,08'mm thick!) and of suitable length at any pgint of
the“seal, and the door or lid closed normally on it.

b) where sl|ding shelves, baskets, trays or drawers are
fitted they shall retain their shape and ease of movement
when fully Iqaded;

c) any fltrﬂents which are provided with §t°ps to NOTE — The most unfavourable points may be found by ingpecting
prevent accidental removal shall be self-supporting when the area around the seal with the cabinet closed and light¢d from
fully loaded §ind withdrawn to the limit of the stops. the inside.

A ult of this test, the strip of hould lid
4.1.2 Any paft (for example, defrost and drip tray S @ result or this b of paper should nqt slide

. . . ; . freely.

heaters) which might in normal circumstances constitute an

accident hazard|shall, as far as is reasonably-practicable, be NOTE — Attention is drawn to the fact that some cabinet having

effectively gugrded when the cabinet ‘and associated doors provided to ensure tightness are fitted with decompression

refrigerating sylem are installed and opérating. valves which allow air to penetrate for a short period of timg so that
any drop in pressure created inside the cabinet may be compgnsated.

The instructions for use and cleaning)[see 7.3 b)] shall draw No test is required for such valves.

attention to anly possible hazards that are not effectively

guarded.

4.1.8 All construction joints and seams within the net
volume shall be designed to prevent as far as possible the

4.1.3 Pipes arld connections to moving or resiliently- accumulation of potentially contaminating substances.
mounted parts |shall be arranged so as to not foul or to

transmit harmfdilCvibrations to other parts. All other pipes All construction joints and seams within the net Jolume
and connectiontmmmmmmmm—s%mmﬂmmmm&msm of

free length and/or vibration eliminators shall be provided to potentially contaminating substances.
prevent failure due to fatigue. Where necessary, pipes and
valves shall be adequately thermally insulated.

4.2 Materials
4.1.4 When glass panels and/or mirrors are used, adequate

steps shall be taken to minimize the risk of chipping or 4.2.1 The materials shall not deteriorate or cause the

development of mould or give off odours.

splintering.

Under normal conditions of use, materials in contact with
4.15 There shall be no sharp edges or corners liable to food products shall be resistant to moisture and shall not
cause injury under normal conditions of use. be toxic or contaminate food.

1) For verification of the thickness of the paper used, see 1SO 534.



https://standardsiso.com/api/?name=52de5037c76782f8e46387d780469fcc

4.2.2 |nternal and external finishes shall be durable and
capable of being cleaned effectively and hygienically.
Finishes shall not crack, chip, flake, rub off or soften under
normal conditions of use or during cleaning.

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

ISO 5160/1-1979 (E)

4.4.3 When deciding on the refrigerant for the system,
attention shall be given to the possible hazards associated
with the use of certain refrigerants and heat-transferring
liquids, due to their toxicity, flammability, etc. Guidance
on this point is available in ISO/R 1662.

4.4.4 The design and construction of all parts of the
refrigerating system subject to internal pressure shall take
into account the maximum working pressure to which they
will be subjected when the cabinet is in operation or at rest.

4.3.1 hen determining materials and their thickness to
be used for insulation, consideration should be given to the
following characteristics :

a) fesistance to heat transfer;
b) fesistance to penetration of water and water vapour;

c) Wehaviour of the insulation in the presence of water
in tHe form of liquid or ice;

d) emissivity of the surface as regards radiation;

e) freedom from toxicity by contact of the cladding;
f) fireedom from odour;

g) the need to avoid water vapour condensation on the
warm side;

h) fetention of essential properties (for example formf
therfnal conductivity, etc.).

4.3.2 Buitable means shall be used to prevent the
deteriofation of thermal insulation by the\lingress of
moistufe.

4.3.3 Where the insulation space is'vented to the inside,

steps shall be taken to ensure that particles of the insulation

materidl cannot escape into thé“food display and storage

space. For fibrous insulation(materials, any aperture which

allows Iccess to the insulating material shall be so designed
i

that it|is not possible_to insert a probe of 1 mm diameter
through it, the probe being applied with negligible force.

4.4 Refrigerating system

4.4.1 [There' shall be suitable means to prevent water

from harmfully affecting the operation of the refrigerating
system or its controls.

4.4.2 For cabinets fitted with doors or lids, the
refrigerating system shall be so designed that it will suffer
no damage if any door or lid in the cabinet is left open
accidentally while the cabinet is operating in an ambient
temperature corresponding to the climate class (see
1SO 1992/2) for which the cabinet is intended.

When the door or lid is kept open under normal operating
conditions (for example during product loadings), or is left
open accidentally, any automatic motor overload protective
device may come into operation.

(See ©.2.2.)

In the case of complete commercial refrigerated cabinets or
components thereof which are charged with refrigerant
prior to transportation, the maximum ambignt temperature
during transit shall be taken intojaccount.
4.5 Electrical components

Electrical components shall be in accordande with relevant
|EC Publicationst{in*course of preparation).

NOTE — Reference should be made to appfopriate national
standards pending completion of the |EC Publicatipns.

5 ‘REQUIRED CHARACTERISTICS AND|THEIR
LIMITS

5.1 Physical dimensions

5.1.1 The manufacturer shall state the following nominal
data as defined in 1ISO 1992/1 :

a) overall height, depth and length of capinet;
b) refrigerated shelf area;
c) display opening;

d) net volume.

These measurements shall be made with thg cabinet notin
operation but situated in ambient conditior}s corresponding
to the climate class (see 1SO 1992/2) for which the cabinet
is intended.

5.1.2 The tolerances on the physical dimensions shall be

as follows :

a) The difference between the linear dimensions stated
by arufaety and-dimensions-medsured according
to 1SO 1992/1, shall not be greater than :

For dimensions > 1 m : + 0,3 % of that stated by the
manufacturer

For dimensions<1m : £ 3 mm

b) The values for items b), ¢) and d) indicated in 5.1.1,
determined according to ISO 1992/1, shall not be less
than 97% of those stated by the manufacturer.

5.2 Temperature requirements

The performance of cabinets shall comply with the
requirements laid down in 1SO 5160/2 relevant to the class

3
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of cabinet under consideration at the declared test room
climate class or classes as verified according to the
conditions and methods of test specified in 1SO 1992/2
and 1SO 1992/3.

5.3 Defrosting

no point less than the values indicated in table 1 for the

various test room climate classes specified in
1SO 1992/2.

TABLE 1 — Minimum exterior surface temperature

specified in IS 1992/4.

of the cabinet

86.3.1 The formation of frost is an obstacle to heat Cabinet minimum exterior
transmission. The accumulation of ice or frost on surfaces Test room climate class surface temperature
within the refrigerated space (excluding the surfaces of the °c
test packages) ps well as the accumulation of drained water 1 12
shall not impair the performance of cabinets. This shall be 2 15
verified according to the conditions and methods of test 3 ~

4 20
5.3.2 Defrosting generally results in an increase in ° 24

temperature of foods. The foods are affected in various
ways by the gmount and frequency of the temperature
fluctuations. |1 is therefore necessary to choose the most
appropriate defrosting procedure for the foods stored and
in relation tp the cabinets concerned so that the
temperature r¢quirements (see 5.2) are always complied
with. .

8.3.3 In addition, for cabinets or parts of cabinets, other
than those thch are intended to be defrosted manually,

the defrosting
if, at the end
evidence of ac
the refrigerate
packages), or

rrangements shall be considered satisfactory
of the test (see 1SO 1992/4), there is no
Lumulation of ice or frost on surfaces within
H space (excluding the surfaces of the test
of accumulation of water resulting from

defrosting.

5.3.4 For cabinets or parts of cabinets with, manual
defrosting, thg requirements specified in 5.3,1%and 5.3.2
apply. No standard test allows verifications of these
requirements; jaccordingly, the manufactdrer shall supply
in the instrugtions all necessary information for the
correct operatjon of the defrosting-so as to allow for
satisfaction of the above mentioned-requirements.

5.4 Water vappour condensation

5.4.1 The pefformance.of cabinets shall not be impaired
by water vapour condensation as verified according to the
conditions and|methods of test specified in 1ISO 1992/5.

5.5 Odour of materials

(See 1SO 4120.)

5.6 Accidental‘'mechanical contact

Under normal* conditions of use it shall not be poskible to
touch moying parts which may constitute an ac¢idental
mechanical hazard.

This' shall be verified in accordance with ISO 1992/§, which
shall be the test for compliance.

If panels within the storage space, for example thosg which
cover the air ducts and the fans, are able to be removed
without the use of tools, they shall be fitted with a warning
notice indicating that the electric supply to the |cabinet
shall be switched off before they are removed.

The warning notice shall be written in one more of the
official languages of the country in which the capinet is
used, before installation.

6 METHODS OF TEST AND INSPECTION

6.1 Type tests

5.4.2 The cabinet shall be considered satisfactory if the
report of the test (see 1SO 1992/5) shows that during the
test period there is no evidence of condensed water vapour
having been in direct contact with, or having dripped on to,
any test packages and, depending on the method used to
detect water vapour condensation, the following results
have been obtained :

a) where the visual method was used, water vapour
condensation was not visible on the outer surface of the
cabinet to the eye of a trained observer; or

b) where the temperature of the outer surface of the
cabinet was measured with a quick-acting, temperature-
sensitive probe, the exterior surface temperature was at

B.1.T When the characteristics ol a cabinet are to be
verified, all the tests and inspections shall in principle be
applied to one and the same cabinet. These tests and
inspections can also be made individually for the study
of a particular characteristic.

6.1.2 The selection, preparation and installation of a
cabinet for type testing shall be carried out in accordance
with I1SO 1992/2 where necessary.

6.1.3 Table 2 lists the type tests and inspections. Cabinets
shall comply with the requirements specified in this
International Standard using the appropriate test method.
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