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Foreword
BS 2501 was first published in 1954 as ‘Manufacture and In the present revision Sl units have been used and the

testing of refrigerating cabinets (reach-in type)’. Amendments requirements of 1SO/1992 ‘Commercial refrigerated
were issted in October 1954 (PD 1990) and August 1961 cabinets — Methods of test’ have been incorporated where

(PD 4267). The standard covers a range of reach-in type relevant. '

cabinets of greater storage capacity than the refrigerators Certification Attention is drawn to the certification

dealt with in BS 922 & 1691 ‘Electrical refrigerators and facilities described on the inside back cover of this 3
food freezers for household use’. standard. .

The standard is complementary to BS 2502 ‘Manufacture
and testing of sectional cold rooms {walk-in type)’ which
deals with equipment of larger capacity.
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British Standard Specification

BS 2501 : 1976

Commercial refrigerated storége cabinets

of the closed reach-in type

Section one. General

1. Scope

This British Standard prescribes the method of
calculating internal volumes and shelf areas, the minimum
constructional requirements, the method of testing and
the method of determining performance of refrigerated
storage cabinets of the closed reach-in type, intended for
commercial use, other than display, in climates having dry
bulb temperatures and relative humidities from 16 °C and
80 % to 40 °C and 40 %.

2. References
The titles of the British Standards referred to in this
standard are listed on the inside back cover.

3. Definitions

For the purposes of this British Standard, the following
definitions apply.

3.1 test room climate class. A test room climate numbered

between 1 and 5 with dry bulb and relative humidity as
follows,

Test room Dry bulb Relative humidity
climate class temperature
°c %

1 16 80

2 22 65

3 25 60

4 30 55

5 40 40

The approximate limits of internal temperatures intended
to be covered by this standard are between —30 °C and
+10°C.

3.2 cahinets of the closed reach-in type. Cabinets having
access at the top and/or sides, fitted with lids or doors
which are kept closed in normal use. The contents in any
part of the interior may be reached without stepping into
the refrigerated space.

3.3 condensing system. The high pressure components of a
refrigerating system, including a power driven compressor,
a condenser and, if required, a liquid receiver.

3.4 open type compressor unit. A unit in which the
compressor is a separate entity driven by a motor through
a belt or equivalent drive.

3.5 Hermetically sealed compressor unit. A refrigeratant
compressor and motor assembly enclosed in a shell,
rendered gas-tight by welding or other suitable means.
3.6 semi-hermetically sealed compressor unit.

A refrigerant compressor and motor assembly enclosed
in a shell, rendered gas-tight by bolting.

3.7 automatic defrosting. The defrosting of a cabinet or
part of a cabinet where the frequency and duration of the
defrost operation and removal of the defrost water from
the refrigerated space do not require any action by the user.

3.8 semi-automatic defrosting. The defrosting of a cabinet
or part of a cabinet when the start of each defrost operation
is by action of the user, the defrost water being removed
from the refrigerated space without any action by the user.

3.9 manual defrosting. The defrosting of a cabinet or part
of a cabinet when the start and duration of each defrost
operation is by action of the user, the defrost water, frost
or ice being removed from the refrigerated space with or
without any action by the user.

3.10 refrigerating system. The condensing unit, evaporator(s)
valves, piping and other components through which the
refrigerant circulates.

3.11 refrigerant. The medium for conveying heat in a
refrigerating system. This medium is evaporated by
absorbing heat at a lower temperature and liquefied by
surrendering heat at a higher temperature.

3.12 high pressure side. The portion of a refrigerating
system subject to the higher or condenser pressure.

3.13 low pressure side. The portion of a refrigerating
system subject to the lower or evaporator pressure.

3.14 evaporator (cooling unit). The portion of a refrigerat-
ing system in which liquid refrigerant is evaporated by the
reception of heat.

3.15 refrigerator. Any container or apparatus proxided
with means for being cooled (see BS 1584). In this
standard, refrigerator means a cabinet or cabinets together
with the associated refrigerating system which may be
located within a cabinet or part of which may be remote.

NOTE. A general glossary of terms used in refrigeration is
published as BS 1584,

4, Marking

4.1 The marking of the complete refrigerator shall be the
responsibility of the person, firm or company with the
responsibility to ensure that the tests have been
satisfactorily completed.

4.2 Each complete refrigerator which has complied with
the tests shall have the following information marked in a
permanent legible manner in a location where it is readily
accessible,

(a) The name of the person, firm or company
responsible for the marking of the complete refrigerator
as complying with this British Standard.

{(b) The number of this British Standard, i.e. BS 2501.
{c) The type, model, catalogue and serial number of the
cabinet, condensing unit, etc., ot sufficient information

to provide adequate identification for replacement of
parts or for necessary servicing

(d) The maximum rated faput PB%QMQQ;Q@

or voltage range(s) and, in tie dasecofabeiralting
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current, the rated frequency or frequency range in
Hertz for which the refrigerator is designed.

{e} The international number {see BS 4680) of the
refrigerant used,

(f) The mass of the operating refrigerant charge used, in
the case of integral refrigerating systems.

(g) The range of average internal air temperature and
climate class for which the refrigerator has been designed
and tested. This marking shall be located so as to be
readily visible under normal conditions of use.

. Information

The following information shall be provided by the
person, firm or company responsible-for supplying the
refrigerator but not necessarily as permanent marking.

{a) Complete instructions for use, including those dealing
with hygiene and maintenance of performance.

{b) Gross volume and net storage volume and total
net shelf area.

{c) In instances where the condensing system,
compressor or condenser is to be installed remote from
the cabinet, the cabinet manufacturer shall state the
following.
(1) The international number(s) (see BS 45680) of the
refrigerants which may be used.

(2) For each refrigerant, the design operating suction
pressure at the cabinet outlet, when operating in an
ambient temperature appropriate to-the climate class.

(3) For each refrigerant, the design operating liquid
temperature at the cabinet inlet, when operating in an
ambient temperature appropriate to the climate class.

(4) The required heat extraction rate, when operating
in an ambient temperature appropriate to the climate
class,

Section two. Cabinet

6. Dimensions of evaporator space

The depth, width and height of the evaporator space shall
be the mean horizontal and vertical dimensions of the
evaporator, including baffles, fixed drip trays and other
fitments if any, provided a usable gap of 100 mm or more
exists between the evaporator space and the adjacent lining
or shelf. Otherwise, the dimensions concerned shall be
increased by the width of the gap.

7. Calculation of volumes

7.1 Units of measurement. All-volumes shall be stated in
dm?, to the nearest dm?, for volumes up to and including
700 dm?, and to the nearest 5 dm3 for larger capacities.

7.2 Gross volume, The gross volume of the refrigerator shall
be calculated by any suitable method. The total volume
shall be divided into convenient units of volume of
geometric shape which can easily be measured. Shapes
formed in the wall of the food compartment and in the
door (bulges, hollows, etc.} are taken into account in
calculating the gross volume, but internal fittings should

be excluded.

When cooling is provided by fan circulated air the volume
of the space occupied by the cold air duct, evaporator, fan
and other accessories is not included in the gross volume.

7.3 Volume of the evaporator space. The volume of the
evaporator space shall be the product of the depth, width
and height measurements obtained-as described in clause 6.

7.4 Volume of fixed shelves and partitions, The volume of
the shelf or partition shall be the product of the thickness
and the area. The thickness of a fixed shelf or partition
shall be the distance between the outer surfaces. If the
surfaces are corrugated or fitted with pipe grids, the outer
surface shall be as defined in clause 8. Where a shelf or
partition has less than 25 mm clearance at any edge; it shall
be regarded as a full shelf or partition in that direction for
the purpose of calculating volumes.

71.4.1 Corrugated, or pipe grid shelves and partitions. |f a
shelf or partition is corrugated or fitted with pipe grids the
outer surface shall be defined for the purpose of calculating
volumes, as the plane joining the inner apices of the
corrugations or pipes, unless the distance between adjacent
corrugations or pipes is greater than 100 mm.

7.4.2 Fractional shelves and partitions. Where a fixed
fractional shelf or partition leaves less than 25 mm clearance
between any edge and the inner lining of the cabinet it shall
be regarded for this purpose as a full shelf or partition in
that direction,

7.5 Net storage volume. The net volume shall be the sum

of the gross volumes of the individual compartments in
which the claimed temperature performance is achieved,
less the volume of the evaporator space, the volume of fixed
shelves and partitions, and the volume of any removable
shelves and partitions which are indicated by the manufacturer
as being necessary for obtaining the claimed temperature
performance.

Where the evaporator space contains compartments
intended for use, the volumes of such compartments,
computed as separate cabinets, shall be added.

The measured net storage volume shall be at least 97 %
of that stated by the manufacturer.

8. Calculation of net shelf area
All areas shall be stated in m2 to the nearest 0.01 m2.

The net shelf area shall be the sum of the areas of the
shelves, the bottoms of suspended containers and the
bottom of the lining, in all refrigerated compartments,

In computing the area of a shelf, the width and depth shall
be the horizontal distances measured between the surfaces
of the lining adjacent to the shelf, or between the surface
of the lining and the farther edge of the shelf. The area of
the bottom of the lining shall be-the product of the inside
horizontal depth and width.

Where a shelf or partition has less than 25 mm horizontal
clearance at any edge, it shall be regarded as a full shelf or
partition in.that direction for the purpose of calculating
shelf areas.

Whenever the space occupied by a removable drip tray is
included in the net storage volume the part of the shelf
supporting the drip tray or the bottom of the drip tray
may be considered as a food shelf area, providing that
definite manual operation is needed for defrosting. When
any shelf is cut away, the area of the recess shall be
deducted.

In stating the total shelf area, the manufacturer shall state ‘
the minimum vertical clearance above each shelf and the

number of shelves supplied. DOCU ments
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Section three. Constructional requirements

9. General

9.1 The refrigerator shall be constructed with adequate
strength and rigidity for normal conditions of handling,
transport and usage.

9.2 Cabinets which are constructed in sections shall be so
designed that all joints between the sections are rigid and
airtight after erection,

9.3 There shall be no sharp edges or corners liable to cause
injury under normal conditions of use.

9.4 Moving parts that would otherwise constitute an
accident hazard, shall be effectively guarded when the
cabinet and refrigerating system are installed.

9.5 All parts that require adjustment and/or periodical
servicing shall be accessible.

9.6 Pipes and connections to moving or resiliently
mounted parts shall be arranged not to foul or to transmit
vibrations to other parts. All other pipes and connections
shall be securely anchored, and sufficient free length shall
be provided to prevent failure due to fatigue. Where
necessary, pipes and valves shall be adequately thermally
insulated,

9.7 Internal lamps shall be mounted in suitable fittings and
provided with guards for protection against mechanical
damage.

9.8 Internal fans shall be suitable for operation at the
lowest air temperature likely to occur.

9.9 Cabinets shall be fitted with a suitable indicating
device, which shall be visible from outside the cabinet,
to show the internal cabinet air temperature.

The temperature value shown on test at any instant by
the device shall not be greater than the corresponding
highest air temperature in the warmest part of the net
storage volume (see 31.3 (b) or 31.4 (b) ) nor less than
the corresponding lowest air temperature in the coldest
part of the net storage volume (see 31.3(c) or 31.4(c) ).

Such indicating devices are not required to be fitted to

{a) normally closed top-access cabinets having an
average air temperature under test (see 31.3(a) or
31.4(a) } of =10 °C or colder;

(b) cabinets intended exclusively for the storage of
. non-perishable drinks.

10. Cabinet

10.1 Materials. Materials used in the construction of the
cabinet shall comply with British Standards where
applicable, except where such requirements are otherwise
modified by this British Standard. They shall be free from
defects which are liable to cause undue deterioration or
failure.

Under normal conditions of use, the materials used shall
not shrink, warp or expand to an undue degree. All
materials shall be resistant to attack by indigenous insects,
pests and vermin; where liable to be exposed to moisture,
food products or chemically active substances, they shall
be suitably resistant and shall not be toxic nor contaminate
stored products placed in contact with them. Sealing
materials used shall not lose any of their essential
properties, such as adhesion, plasticity and moisture
resistance.
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10.2 Interior and exterior finish. Interior and exterior
finishes shall be durable and capable of being cleaned
effectively and hygienically. All permanent construction
joints and seams within the refrigerated volume shall be
sealed to prevent the entry and accumulation of
potentially contaminating substances. Finishes shall not
crack, chip, flake, rub off or soften under conditions

of normal service and cleaning. All metal parts and
fixings used inside or on the outside, where they are
liable to be exposed to moisture, shall be corrosion
resistant or adequately protected against corrosion.

Where organic finishes alfe employed, they shall be
corrosion resistant.

Electroplated metal parts used in the construction of
cabinets shall be electroplated in accordance with BS 1224,

{a) For parts nickel plated: medium application grade.

(b) For parts nickel/chromium plated: service
condition no. 2,

Cadmium plating shall not be used on any part within the
refrigerated volume.

10.3 Thermal insulation

10.3.1 The quality, thickness and application of the
insulating material shall be such that the efficient insulation
of the cabinet is reasonably maintained. Means shall be
taken to prevent the deterioration of thermal insulation
by moisture. Where the insulation space is vented to the
inside, steps shall be taken to ensure that particles of the
insulating material cannot escape into the storage volume.
For fibrous materials, it sha!l not be possible to insert a
probe of 1 mm diameter through any aperture which
allows access to the insulating material, the test probe
being applied with negligible force.

10.3.2 Where the internal and external surfaces are of high
thermal conductivity materials, they shall be separated by
insulating breaker strips or their equivalent.

10.4 Exclusion of air. When the doors of the refrigerated
volume are closed there shall be no appreciable leakage
of ambient air into the interior, either past the door
gasket or by any other means.

10.5 Hardware. The action of door fasteners, locks and
hinges shall be smooth and positive and designed to
function properly without undue wear under normal
conditions of use.

10.6 Water condensation. Suitable means shall be provided
to prevent moisture dripping or splashing from baffles,
drip trays or other cold parts onto the stored products.

10.7 Drains. Where drains, drip trays or re-evaporation
receptacles are fitted they shall have ample capacity to
cope with the requirements of normal service over a
period of not less than 40 h, and shall be easily accessible
for cleaning. Any condensate receptacles required to be
emptied manually shall have a capacity equivalent to at
least 40 h of normal operation.

10.8 Interior fittings. Shelves, baskets, rails, etc., and their
supports shall be sufficiently strong for the duty
required,

Where sliding shelves, baskets, trays or drawers are fitted,
they shall retain their shape and ease of movement when
fully loaded. Where these fitments are provided with
stops to prevent accidental removal, they shall be self-

supporting when loaded and withd )@ um'eq‘the

stops.
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