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Foreword

2:2018(E)

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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sixth edition cancels and replaces the fifth edition (ISO 1496-2:2008) which has been|
sed. The main changes compared to the previous edition are as follows:

hn easy reference focontainers dimensions has been included in Table 1;

the -18 °C/+38 °C.cooling capacity test has been reinstated;
the 50 °C anmibient functionality test has been added;
bnergy consumption tests have been added;
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ntegrated front containers has been added;

a clip on MRU units has been removed;

a floor height and load line requirement has been added;

design temperatures have been changed to reflect modern MRU'’s;
tests described in ISO 1496-1 have been removed and referenced;
new Annexes H and | have been added;

the old annex D has been removed and referenced to ISO 668;

the test procedure for heat leakage has been revised;
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— the heat-leakage rate for 1CCC has been included in Table 2.

Alist of all parts in the ISO 1496 series can be found on the ISO website.
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INTERNATIONAL STANDARD ISO 1496-2:2018(E)

Series 1 freight containers — Specification and testing —

Part 2:
Thermal containers

1 pcope

This| document gives the basic specifications and testing requirements for 1SO.-Séerieq 1 thermal
contpiners for international exchange and for conveyance of goods by road, rail-arid sep, including
intefchange between these forms of transport.

2 Normative references

The [following documents are referred to in the text in such a way tliat some or all of their content
congtitutes requirements of this document. For dated references(only the edition cited ppplies. For
undgted references, the latest edition of the referenced documgnt.(including any amendments) applies.

ISO $68, Series 1 freight containers — Classification, dimensiens and ratings
ISO 1496-1, Series 1 freight containers — Specification and testing

[SO 1161, Series 1 freight containers — Corner fittings — Specification

ISO $346, Freight containers — Coding, identificgtion and marking

ISO Guide 51, Safety aspects — Guidelines.fortheir inclusion in standards
IEC [60309-2, Plugs, socket-outlets( and couplers for industrial purposes — Part 2: Dimensional
interichangeability requirements for pin and contact-tube accessories
3 [erms and definitions

For the purposes of this.standard, the terms and definitions given in ISO Guide 51, ISO 668, ISO 1161,
ISO 346, ISO 1496-1;TEC-60309-2 and the following apply.

ISO and [EC maintain terminological databases for use in standardization at the following afddresses:

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

— |EG.Electropedia: available at http://www.electropedia.org/

3.1

thermal container

insulated container

freight container having insulating walls, doors, floor and roof designed to delay the rate of heat
transmission between the inside and the outside of the container

3.2

refrigeration container

<expendable refrigerant> thermal container served by a unit using a means of cooling such as liquefied
gases, with or without evaporation control (ERU)

© ISO 2018 - All rights reserved 1


https://www.iso.org/obp/ui
http://www.electropedia.org/
https://standardsiso.com/api/?name=ab1dff2e8f0abc2c0e985003f9afe6dd

ISO 1496-2:2018(E)

3.3
picture frame
opening in one end of a thermal container to accommodate an integral refrigeration unit

3.4
built-in front mechanically refrigerating and heated container
thermal container with built-in recess for a refrigeration and heating unit

3.5
heated container
thermal container with a heat producing unit

3.6
controlled fatmosphere
modified atmosphere

system insfalled in a thermal container served by a refrigeration unit, capable of generating and/or
maintaining gas concentration levels different to those of the air outside the containet

3.7
removable|equipment
power-gendrating unit or other equipment designed to be attached or¢detached from a thermal
container

3.8
internally
<location> fotally within the external dimensional envelope of the)container as defined in ISO 668

3.9

externally
<location> partially or totally outside the external ditriénsional envelope of the container as deflined
in ISO 668

Note 1 to enflry: It is implicit in this definition that a-ufit located externally needs to be removable or retracfable
to facilitate §ransport in certain modes.

3.10

batten
member prptruding from the insidejwalls of the container to hold the cargo away from the w4ll to
provide an air passage

Note 1 to enflry: The member may be integral with the wall, fastened to the wall or added during cargo loading.

3.11
bulkhead
partition providing-a‘plenum chamber and/or air passage for either return or supply air

Note 1 to enllry: The partition may be an integral part of the unit or a separate member.

3.12
load line
mark on the interior surface of a thermal container above which cargo should not be stowed

3.13

T-floor

section of floor, usually in aluminium, in the profile of the letter “T” for supporting cargo and
distributing air

2 © ISO 2018 - All rights reserved
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3.14
fresh air vent
adjustable orifice to allow a supply of outside air into a mechanical refrigeration container

Note 1 to entry: A mechanical refrigeration container is a thermal container served by a mechanical refrigeration
unit (MRU).

3.15
floor drain
self-sealing floor orifice to allow the expulsion of condensate

H outside of

| within the

ctions

aged thermal container
thermal container with aged polyurethane foam and with a heat-leakage rate, U value, 20 % higher
than the Upax valde given in Table 2

4 [lassification

The fontainer types covered by this document are classified as shown in Table 2, in which the maximum

5 Marking

The marking of thermal containers shall be in accordance with ISO 6346. Load line marking shall be in
accordance with 7.9.9. In addition, thermal containers given a modified/controlled atmosphere shall be
marked in accordance with 7.9.6. Marking symbols can be found in ISO 7010. Thermal containers with
fresh air ventilation control shall be marked in accordance with 7.9.7.
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6 Dimensions and ratings

6.1 External dimensions

The overall external dimensions and tolerances of the thermal containers covered by this document
shall be in accordance with ISO 668. No part of the container shall project beyond these specified
overall external dimensions.

For reference purposes, the dimensions are given in Table 1.

Fable +—TFhermal-containerreference-dimensions
Nominal length Nominal height
ft ft
9’ 6” 8’6" 8’0" <8’ 0”
45 1EEE 1EE — -
40 1AAA 1AA 1A 1AX
30 1BBB 1BB 1B 1BX
20 1CCC 1CC 1C 1CX
10 — 1DD 1D 1DX
NJTE All units have a nominal width of 8 ft.

6.2 Intennal dimensions

Internal dimensions of thermal containers shall be measured from inner faces of battens, bulkhg¢ads,
T-floor, etc.Jwhere fitted.

The minimuym internal dimensions for ISO series 1 thermal containers are specified in Table 3.

6.3 Ratings

The values pf the rating, R, of the maximunr gross mass of the container are those given in ISO 668

Table 2 — Classification of thermal containers

. Maximum heat-leakage ratel for new thermal containers Operational{.34
Detailed U
Description max temperatuies
type, code W/K Inside | Outpide
(1SO 6346) 10 o | acee | 12| aBBB | LY [1aAA | 1EE | 1EEE | °C ok
1DD
Refrigerating
H5/HM (expendable refrig- 13 22 24 31 33 40 42 44 46 -30 +$0
erant)
Eutectic, remote +30 -30
H8/HX mechanical refrig- 13 22 24 31 33 40 42 44 46
eration -30 +50
RO/RA ?A?Cha“.‘ca“y re- 13 22 24 31 33 40 42 44 46 -30 +50
rigerating
; o +30 -30
R1/RB Mechamcaélfl’ ref‘"(‘ig 13 22 24 31 33 40 42 44 46
erating and heate -30 +50
R7/RW Heated 13 22 24 31 33 40 42 44 46 +30 -30
1 The values of Upax for insulated containers (type 1AAA) are better than a coefficient of heat transfer of 0,4 W/(m2-K).
2 Enclosed electrical components in the control box shall not fail up to temperatures of +85 °C.
3 Materials shall be capable of withstanding surface temperatures =30 °C to +80 °C.
4 In case MRU is not designed for -30 °C, the lowest design temperature specified by the manufacturer may be selected instead
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. Maximum heat-leakage ratel for new thermal containers Operational2,3.4
Detailed U, t t
Description max emperatures
type, code W/K Inside | Outside
(1SO 6346) 10 & |acee | tBe | aBBB | b | 1aAA | 1EE | 1EEE | °C °C
1DD
Built-in front +30 -30
R5/RM mechanically refrig- 13 22 24 31 33 40 42 44 46
erating and heated -30 +50
Mechanically
R2/Rb refrigerating setf 13 22 24 3t 33 46 42 44 4G 39 +50
powered
Refrigerating and +3 -30
R3/RG heated, self-pow- 13 22 24 31 33 40 42 44 46
ered -3 +50
R8/RX Sreea;ed' self-pow- 13 22 24 31 33 40 42 44 46 +3 =30
Refrigerating and/
or heated, with
HO/HA removable equip- 13 22 24 31 33 40 42 44 46
ment, unit located
externally
Refrigerating and/
or heated, with
H1/HB removable equip- 13 22 24 31 33 40 42 44 46
ment, unit located
internally
1 ['he values of Unax for insulated containers (type 1AAA) are better than a coefficient of heat transfer of 0,4 W/(m2-K).
2 Enclosed electrical components in the control box shall not fail up to temperatures of +85 °C.
3 Materials shall be capable of withstanding surface temperatures -30.°G to +80 °C.
4 n case MRU is not designed for -30 °C, the lowest design temperature specified by the manufacturer may be selected instead

Table 3 —Minimum internal dimensions

Dimensions in millimetres

A ohtl2
Minimum lengthl.2 | Minimum width? Minimum height Minimum height!.2
. (no gooseneck ith Kk
Dgtailed type = Norninal = Nominal tunnel) (wit t ugltl)lrtl):le)nec
code cantainer container = Nominal container
(SO 6346) extepnal length external width |~ . = Nominal|container
. . external height . .
minus minus . external height minus
minus
HOYHA, RO/RA,
R1JRB, R5/RM} 690
R7/RW.
H1)/HB; RZ/RD, 990 220 345 385
R3/RG, R8/RX
HO/HA 440
1 Some of the length and height dimensions specified will necessarily be used for air circulation.
2 Containers internal dimensions can deviate from above minimums due to operational or other requirements.

7 Design requirements

7.1 General

All thermal containers shall comply with the following requirements.

© ISO 2018 - All rights reserved
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The strength requirements for containers are given in ISO 1496-1 (these requirements are applicable
to all thermal containers except where otherwise stated). They apply to containers as complete units,
except as described in 8.1.

The strength requirements for corner fittings (see also 7.2) are specified in ISO 1161.
The thermal container shall be capable of withstanding the loads and loadings specified in Clause 8.

As the effects of loads encountered under any dynamic operating condition should only approach, but
not exceed, the effects of the corresponding test loads, it is implicit that the capabilities of thermal
containers as indicated in ISO 1496-1 and demonstrated by the tests described in Clause 8 shall not be

exceeded inanymede-efoperation:

Any closurg in a container which, if unsecured, can lead to a hazardous situation shall be provided with
an adequatg securing system having external indication of the positive securement of that|closure in
the approptiate operation position. In particular, doors should be capable of being securely fasten¢d in
the open or|closed position.

The walls, floors, floors and roof of the thermal container shall be insulated in such a manner 4s to
balance, as|far as is practicable, the heat transfer through each of them, altheugh the roof insulgtion
may be increased to compensate for solar radiation.

7.2 Cornr fittings

All containgrs shall be equipped with top and bottom corner fittings. The requirements and positioning
of the corngr fittings shall be in accordance with ISO 1161. The uppér faces of the top corner fittings ghall
protrude above the top of the container by a minimum of 6 miim (see 7.3.4). The “top of the container”
means the highest level of the cover of the container.

However, ifl reinforced zones or doubler plates are provided to afford protection to the roof i} the
vicinity of the top corner fittings, such plates and their securements shall not protrude above the upper
faces of the|top corner fittings. These plates shall not extend more than 750 mm from either end of the
container bt may extend the full width.

7.3 Base|structure
7.3.1 All ¢qontainers shall be capable of being supported by their bottom corner fittings alone.

7.3.2 All ¢ontainers, other’than 1D, shall also be capable of being supported by load-transfer areps in
their base sfructure along;

transfer argas (or<a-flat underside) of sufficient strength to enable vertical load transfer to or from the
longitudinal members of a carrying vehicle. Such longitudinal members are assumed to lie within the
two 375 mrhdide zones defined by the dashed lines in ISO 668:2013, Figure B.1.

Consequently, these-containers shall have end transverse members and sufficient intermediate‘}oad—

The lower faces of the load-transfer areas, including those of the end transverse members, shall be in

one plane located 12,5 mm jg mm above the plane of the lower faces of the bottom corner fittings and

bottom side rail. Apart from the bottom corner fittings and bottom side rails, no part of the container
shall project below this plane. However, doubler plates may be provided in the vicinity of the bottom
corner fittings to afford protection to the understructure.

Such plates shall not extend more than 550 mm from the outer end and not more than 470 mm from
the side faces of the bottom corner fittings, and their lower faces shall be at least 5 mm above the lower
faces of the bottom corner fittings of the container.

Containers having all their intermediate transverse members spaced 1 000 mm apart or less (or having
a flat underside) shall be deemed to comply with the requirements given in 7.3.2.

6 © ISO 2018 - All rights reserved
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Requirements for containers not having transverse members spaced 1 000 mm apart or less (and not
having a flat underside) are given in ISO 1496-1.

7.3.3 For 1D containers, the level of the underside of the base structure is not specified, except as
implied in 7.3.4.

7.3.4 For all containers under dynamic conditions, or the static equivalent thereof, with the container
having a load uniformly distributed over the floor in such a way that the combined mass of the container
and test load is equal to 1,8 R, no part of the base of the container shall deflect more than 6 mm below the
base plane (lower faces of the bottom corner fittings).

7.3.5 The base structure shall be designed to withstand all forces, particularly lateral’for¢es, induced
by tle cargo in service. This is particularly important where provisions are made forseeuring the cargo
to the base structure of the container.

7.4 | End structure

For pll thermal containers other than 1D, the sideways deflection of.the top of the conftainer with
respect to the bottom of the container, at the time it is under full transverse rigidity test{ conditions,
shall| not cause the sum of the changes in length of the two diagonalsito exceed 60 mm.

It shpuld be taken into consideration that the rigidity of the emd/structure of a container fitited with an
internally located refrigeration unit is not necessarily equal*to the sum of rigidities of coptainer and
unitf but is also dependent on the way in which the unit is‘fitted.

7.5 | Side wall structure

For fll thermal containers other than 1D, the longitudinal deflection of the top of the container with
resplect to the bottom of the container when under full longitudinal rigidity test conditiops shall not
exceed 25 mm.

7.6 | Walls

Whdre openings are provided in end or side walls, the ability of these walls to withstand tests No. 5
and p shall not be impaired.

7.7 | Door opening
Eaclf thermal container shall be provided with a door opening at least at one end.
The psable width shall correspond with the appropriate minimum internal dimension given in Table 3.

The pusahle height shall be as close as practicable to the appropriate minimum internal dimgnsion given
in T4ble)3.

7.8 Sanitary and taint-free requirements

Attention is drawn to the need for the proper choice of materials for the thermal container and any
refrigeration/heating units to prevent adverse effects in cargo, especially foodstuffs.

The interior surface and container structure shall be so constructed as to facilitate cleaning, and the
structure and the insulation shall not be functionally affected by cleaning methods, for example steam
cleaning and detergents normally used.

No pockets shall exist inside the container that cannot be reached by conventional cleaning methods.

If drains are fitted, provision shall be made to ensure that cleaning water can drain from the inside of
the container.

© ISO 2018 - All rights reserved 7
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7.9 Requirements for optional features

7.9.1 Fork-lift pockets

7.9.1.1 Fork-lift pockets used for handling 1CC, 1C and 1D thermal containers in the loaded or unloaded
condition may be provided as optional features.

Fork-lift pockets may be provided on 1AAA, 1AA, 1A, 1BBB, 1BB and 1B thermal containers for handling
in unloaded condition only.

7.9.1.2 Whhere a set of fork-lift pockets has been fitted as in 7.9.1.1, a second set of fork-Iift pockets

in addition,

The(se) add
with an exi
container.

7.9.1.3 The fork-lift pockets, where provided, shall meet the dimensional requirements specifig

ISO 1496-1
can be insery

of the contajiner, but it shall be located in the vicinity of each end of the fork pockets.

7.9.2 Gogseneck tunnels

Gooseneck
provided as
are specifie

7.9.3 Dr4g

Cargo spac
automatica
sealing med

7.9.4 Wa

For units r
Annex A.

Water-coolg
the water fy

The water i
an observel

be provided on 1CC and 1C containers for empty handling only.

itional pocket(s) provided accordance with 7.9.1.1, which can, in fact, be one pocKet pa
ting pocket, should be centred as closely as possible about the centre of gravity'of the ey

and shall pass completely through the base structure of the contdiner so that lifting dej
ted from either side. It is not necessary for the base of the fork-lifg pockets to be the full w

funnels shall be provided as mandatory features inh 1AAA thermal containers and m3
optional features in thermal containers 1AA, 1A51BB and 1B. The dimensional requirem

lins

e drains which operate when cattying cargo shall be protected by fittings which
ly above normal internal operating pressure. Drains, when fitted, shall be provided w
hanism.

fer connections

pquiring water cenfiections, the inlet and outlet interfaces shall be in accordance

d MRU’s shall either be self-draining or incorporate the facility to drain the unit to preg
om freeZing.

hletzawd outlet connections shall be located at the machinery end of the container so th4
faeing that end, they appear in the lower right-hand quarter.

may,

ired
npty

d in
rices
ridth

y be
ents

d in ISO 668 and, in addition, all other parts ofthe base structure shall be as specified in 7.3.

bpen
ith a

with

vent

it, to

7.9.5 Picture frames

Where containers are designed for bolted in refrigeration unit (integral units), Annex B should be

referred to.

7.9.6 Modified/controlled atmospheres

Thermal containers that are manufactured to operate with a modified or controlled atmosphere, which
can be injurious to health until appropriately vented, shall be so marked alongside each point of access.
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7.9.7 Fresh air ventilation control

Where automated fresh air ventilation control is provided, this fact shall be clearly marked near the
ventilation inlet(s).

7.9.8 Humidity control

Where humidity control to provide reduced humidity is provided by means of reheating only, there are
no additional requirements. Where humidity control incorporates addition of water as liquid or vapour,
instructions shall be provided for cleaning and disinfecting all water reservoirs.

7.9."! Load line

Thegmal containers with an air circulation system should have a load line clearly‘markefd to ensure
retufn of air to the MRU. It is recommended that the load line be at least 100 mm’*from the roof for
40’ dontainer and 70 mm for a 20’ container.

7.9.10 Floor

Thefmal containers with an air circulation system should have a method for distributing aiy in the floor
but pot definitively a T-floor. The floor shall have a minimum heightas indicated in Table 4.

Table 4 — Container floorhéights

Mjnimum floor height
Container designation

mm

55 1EEE 1EE — —
55 1AAA 1AA 1A 1AX
45 1BBB 1BB 1B 1BX
35 1CCC 1CC 1C 1CX
30 — 1DD 1D 1DX

7.9.11 Air circulation

MRU air circulation should be capable of at least 50 container volume air changes each hour whilst
opetfating on a 50 Hz pawer supply, taking the container volume from Table 3. It is not a reqyirement for
fan gperation to be continuous.

Airflow measuréntent should comply with the provisions of ISO 5801.

8 [lesting

8.1 —General

8.1.1 Unless otherwise stated, thermal containers conforming to the design requirements specified in
Clause 7 shall, in addition, be capable of withstanding the tests specified in 8.2 to 8.7, as applicable.

The refrigeration and/or heating equipment (for example components, framework, panelling, battens,
ductwork, bulkheads) need not necessarily be in place when the container is tested, except where so
specified for a particular test. But if any of the main parts or frameworks of the refrigeration and/or
heating equipment is not in position for any structural test, the ability of that part or framework to
withstand the appropriate proportion of any relevant cargo loading and/or the forces or accelerations
to which the container and equipment may be subjected in the service for which it was designed shall
be established independently.
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If parts of the refrigeration and/or heating equipment which contribute to the strength or integrity
of the container in service are not in position for structural testing, substitute framework and/or
panelling may be used, provided that it is secured in the same manner as the equipment and does not
provide greater strength than the original parts.

The test for heat leakage (Test No. 14) shall be used to measure the heat leakage rate from the container,
which determines its class. The tests described in 8.16, 8.17 and 8.18 [Tests No. 15 a), 15 b) and 15 c]]
establish a standard method for testing the performance of mechanical refrigeration units, when used
in conjunction with a container of known class.

The tests for weatherproofness (Test No 12) for alrtlghtness (Test No 13), for heat leakage (Test No 14)
and for performe 3 . i tion
of Tests No.[1 to 11.

8.1.2 The|testloads or loadings within the thermal container shall be uniformly distributed.
8.1.3 The|testloads or loadings specified in all of the following tests are minimum, requirements.

8.1.4 The|dimensional requirements to which reference is made in the reqéirements subclause after
each test arg those specified in:

a) ISO 668; and
b) 1SO 1141.

8.1.5 Tests No. 1 to 12 shall be carried out in accordance with’ISO 1496-1.

8.1.5.1 Tdgst No. 1 — Stacking.

8.1.5.2 T¢gst No. 2 — Lifting from appropriate four“top corner and intermediate fittings.
8.1.5.3 Tdgst No. 3 — Lifting from the four bettom corner and intermediate fittings.
8.1.5.4 Tdgst No. 4 — Restraint (longitudinal).

8.1.5.5 Tdgst No. 5 — Strengtlrofend walls.

8.1.5.6 Tqst No. 6 — Stsength of side walls.

8.1.5.7 Tdgst No. 7°=~Strength of the roof.

8.1.5.8 TqstNo. 8 — Floor strength.

8.1.5.9 Test No. 9 — Rigidity (transverse).
8.1.5.10 Test No. 10 — Rigidity (longitudinal).
8.1.5.11 Test No. 11 — Lifting from fork-lift pockets (where provided).

8.1.5.12 Test No. 12 — Weatherproofness.

The MRU is to be included in the weathertight test.
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8.2 Test No. 13 — Airtightness test

8.2.1 General

2:2018(E)

This test shall be carried out after all structural tests have been completed and prior to the heat leakage
test (Test No. 14). The temperatures inside and outside the thermal container shall be stabilized within

3 K of each other and shall both be within the range 15 °C to 25 °C.

8.2.2 Procedure

dir supply through a metering device and a suitable manometer shall be conneeted to
piner by a leak-proof connection. The manometer shall not be part of theyair supply |
measuring device shall be accurate to +3 % of the measured flowrateparid the manonpeter on the

hiner shall be accurate to £5 %. Air shall be admitted to the containerto raise the interr

to 250 Pa £ 10 Pa and the air supply regulated to maintain this pressure:-

Onc¢ steady test conditions have been established, the airflow required to maintain this pr
be r¢corded.

8.2.3 Requirements

For jpll thermal containers other than those with additional door openings, the air le

n-the normal

e container
face(s), the
I be closed.
the thermal
ystem. The

al pressure

bssure shall

akage rate,

expilessed in standard atmospheric conditions, shall not exceed 5 m3/h. For each additional door

opening (e.g. side doors) provided, an extra allowance of 5 m3/h shall be granted.

The |pressure-decay method may be used asjan alternative but, in this case, a correlatio
estaplished between the constant pressure method and the pressure-decay method durin
testing.

8.3 | Test No. 14 — Heat leakage test

8.3.1 General
This
out after successfulh\éempletion of the airtightness test (Test No. 13). It shall be perform
refrigeration and/er’heating equipment in place, with all openings closed. Where the therm
is d¢signed for\use with removable equipment and the container has closures at the inte

equipmentshall not be in position and the closures shall be shut.

The 1nner heatlng method only shall be used This test requires the estabhshment ofah

n should be
b prototype

test shall be carried’out to establish the heat leakage for the thermal container. It shalll be carried

bd with the
h] container
face(s), the

bat balance.

pquilibrium

shall be estabhshed between the power of the heatlng dev1ce(s) and assomated fan(s), and the heat
flowing out through the insulation. All instruments and devices shall record automatically. The power
measuring device shall be of a continuously integrating type and all instrumentation calibrated for the
following accuracy:

— temperature-measuring devices: +0,5 K;

— power-measuring device: 2 % of quantity measured.
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The heat leakage shall be expressed by the total heat leakage rate, Ug, in watts per kelvin, as determined

using Formula (1):

U 0= _ (1)
where

Q isthe power, in watts, dissipated by the internal heater(s) and fan(s);

6. is the average outside temperature, in kelvin, which shall be the arithmetic mean of the tem-
perjatures recorded at the end of each test interval (see 8.3.2.1) and measured 100 mm frenp the
walls, at least at the twelve points shown in Annex C;

6; isthe average inside temperature, in kelvin, which shall be the arithmetic mean ofjthe tem
perjatures recorded at the end of each test interval (see 8.3.2.1) and measured 80 mm from
thelwalls, at least at the twelve points shown in Annex C;.

8.3.2 Prdcedure

8.3.2.1 Tdgst data for determining the heat leakage of the thermal eontainer shall be taken for a
continuous period of not less than 12 h, during which the following conditions shall be met:

a) the test shall be performed with a mean wall temperature to:be at 20 °C + 0,5 K and the differgence
between mean inside and mean outside temperature shall be25 K + 2 K;

b) the maximum temperature difference between the warmest and the coldest inside measyring
points at any one time shall be 2 K;

c) the makimum temperature difference between the warmest and the coldest outside measyring
points @t any one time shall be 2 K;

d) the mepn outside temperature and the-miean inside temperature of the container, taken over a
steady ptate period of 12 h shall not vary by more than 0,3 K, and these temperatures shal| not
vary by more than +1,0 K during the\preceding 6 h;

e) the meqn inside and outside teimperatures at the beginning and at the end of the calculation pgriod
of at legst 6 h shall not differ by more than 0,2 K;

f) the difference betweentheating power measured over two periods of not less than 3 h at the start
and at ghe end of the-steady state period, and separated by at least 6 h, shall be less than 3 %.

An exampld of the st€ady-state conditions for heat leakage test (Test No. 14) is shown in Figure 1.
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Pifference of heating power to be within 3 %.
AT to be 25 °C + 2 K during steady period.

¢ Atleast.

d  [alculation period at least 6 h.

o

e  Bteady period atleast 12 h.
f Within 0,2 K.

Figure 1 — Example of steady-state conditions for heat leakage test (Test No. [14)

NOT

|7

1  Internal airflow 40 to 70 air changes each hour.

NOT

(1]

2  Extermalairflow 1 m/s to 2 m/s.

NOTE3 Maximum difference between the temperatures at any 2 of the 12 measuring points iffternally and
externally'¥2'K during steady state period.

The lheat leakage shall he expressed by the total heat leakage rate [Jg in watts per kelvin (W/K), as
determined using Formula (1).

8.3.2.2 The electric heating element(s) shall be operated at temperatures sufficiently low to minimize
radiation effects. The heat from the element(s) shall be distributed by a fan or fans delivering a quantity
of air sufficient to obtain 40 to 70 air changes per hour relating to the inner volume of the tested
container, to ensure that the temperature distribution inside the body of the thermal container is within
the limits given in 8.3.2.1. The fan(s) should be in the body of the container. The test shall be run with
a mechanical refrigeration unit (MRU) installed. No action should be taken to prevent the movement of
small quantities of air through the MRU. Such fans as the MRU can contain shall not run.

If the test is carried out with the fan(s) of the MRU running, the test report shall draw attention to this
fact. The heat leakage, U, measured — which in this case shall include the power consumption of the
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evaporator fan(s) — should not be expected to conform to the classification given in Table 2 but may be
used for calculating refrigeration capacity.

8.3.2.3 Air should be circulated horizontally and in longitudinal direction over the exterior surfaces of
the thermal container at a velocity between 1 m/s to 2 m/s at points approximately 100 mm from the
mid-length of the side walls and the roof of the container.

8.3.2.4 All of the temperature-measuring instruments placed inside and outside the thermal container
shall be protected against radiation.

8.3.2.5 Sdts of readings shall be recorded at intervals of not more than 15 min.
8.3.3 Heajtleakage calculation
The calculation of the heat leakage rate shall be based on the measured data taken during the last § h of
the steady dtate period, using Formula (2):
1<t
U= ;Zue (2)
1

where n 2 25.
Since the tept described in this clause can be carried out under conditions different from those at which
the unit can operate and since the refrigeration and/or heating<equipment will not be running dyring
the test, carje should be taken when using the value of U obtainéd from this test to calculate performpnce
under service conditions.
Taking intojaccount the measurement errors, values of\Yare expected to have a variance of 4 %.
8.3.4 Requirements
Requirements for heat leakage are given in Table 2.
8.4 Test No. 15 a) — Test of the performance of a thermal container under refrigeration
by a mechpnical refrigeration unit (MRU)
8.4.1 General
8.4.1.1 This test shall. measure the performance of a particular MRU, whilst maintaining a given irjside
temperaturg, 8;, at agiyen outside temperature, Oe:
— forapefiod of 8 h without additional heatload above that leaking through the walls of the contajner;
— for a fuktherperiod-of4-hduringwhich-eleetrical heater{s}and-fan{sHnside-the-containerprdvide

an additional heat load equal to MRU cooling capacity.

8.4.1.2 This test shall be carried out on a thermal container which has already been subjected to the
heat leakage test (Test No. 14).

8.4.1.3 The thermal container shall be equipped with instruments for the measurement of:

a)

outside and inside air temperatures as described in 8.3.1 and Annex C;

b) the total electric power consumption of the MRU, and separately the heater(s) and fan(s) inside the
container;

14
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c) return and supply air temperatures (dry bulb) inside the container, where a minimum of four

sensors shall be used for each of these (i.e. eight in total);

d) the temperature of the air at the inlet to the condenser, where an air-cooled condenser is used;

e) the outside air flow at a point adjacent to the midpoint of one of the sides.

8.4.2 Test conditions

8.4.2.1 The outside temperature, air on condenser shall be 38 °C and air on evaporators shall be -18 °C

for the thermal container and MRU under test

8.4.2.2 The inside temperature shall not exceed the specified temperature for the(class

8.4.3.1 The required inside and outside temperatures shall be established. Floor drains, dg
(whgre fitted) and vacuum valves shall be intheir normal operational states, and doors and ¥
shall be closed in the normal manner.

8.4.3.2 At this point, the unit may be defrosted; if this is done, steady-state conditions
estabplished prior to continuing the'test.

8.4.3.3 The unit shall bewrun (after steady-state conditions have been established) for a p
with| the temperature €y¢cling about a constant level. After this period of operation, the he
fan($) described in 8=I.1 shall be turned on. After steady-state conditions have been re-estg
test phall continue for a further 4 h. The T-floor shall be covered from the machinery side by
of thee T-floor length.

8.4.3.4 PDuring the periods of 8 h and 4 h of steady-state operation, the inside and outside t¢

of thermal
b 12 sensors

F suction and

of 100 mm

ciated with

frost drains

rent devices

shall be re-

eriod of 8 h
ater(s) and
blished, the
atleast 2/3

mperatures

and the’power consumed by the heater(s) and fan(s) shall be recorded at intervals not excee<|iing 15 min.

8.4.4 Requirements

The equipment shall be capable of maintaining the average inside temperature of the thermal container
at the specified level for a period of at least 8 h and then for a further period of at least 4 h with additional
heat load equal to at least 35 % of the total heat leakage rate for the containers as determined in the

heat leakage test (Test No. 14), i.e. additional heat load is equal to 0,35 Ug (6 - 65).
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8.5 TestNo. 15 b) — Functional test of a thermal container at high ambient
temperatures while being cooled by a mechanical refrigeration unit (MRU)

8.5.1 General

8.5.1.1 This test shall verify the unrestricted function of a thermal container when fitted with a
particular MRU at high ambient air temperature.

8.5.1.2 The test shall be carried out with an aged (or simulated aged) thermal container with a total
heat leakage rate, U, of not less than Formula (3):

U=1,2 4 Unax (3)

where the ylalues of U ax are taken from Table 2 for the class of container.

The aged cpndition of the thermal container under test may be simulated by means of a thefmal
container with known heat leakage rate plus an additional internal heat load.

8.5.2 Th¢ thermal container shall be equipped with instruments for the measurement of:
8.5.2.1 Ouitside and inside air temperatures as described in 8.3.1 and\Annex C.

8.5.2.2 Cgndenser air inlet temperature: at least 4 sensors evenly distributed.

8.5.2.3 Electric power for the MRU, the internal heater(s) and fan(s).

8.5.3 Tesft conditions

8.5.3.1 The average air temperature at condeunser inlet shall be at least 50 °C for the duration of the|test.

8.5.3.2 Ofitside temperatures of the thermal container during the test may be below +50 °C but ghall
be compengated to +50 °C by additionaljinternal heat load.

8.5.3.3 The inside temperature.shall be set at two temperature levels, +12 °C and -30 °C.

In case MRU is not designed-for -30 °C, the lowest design temperature specified by the manufacturer
may be selected instead

8.5.3.4 The insidexair velocity shall be as produced by the evaporator fans at the speed designatefl for
the set poinft temperatures.

8.5.3.5 The T-floor shall be covered from the machinery side by atleast 2/3 of the T-floor length.

8.5.3.6 Floor drains, defrost drains (where fitted) and vacuum valves shall be in their normal
operational states, vent devices shall be closed in the normal manner.

8.5.4 Testprocedure

8.5.4.1 The inside temperature set point shall be +12 °C and the air temperature at condenser inlet
shall be maintained at +50 °C. These temperatures shall be maintained at steady state condition for a
period of not less than 8 h.
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8.5.4.2 During the period of steady state condition the inside and outside temperatures the
temperatures at the condenser air inlet side and the power of internal heater(s) and fan(s) shall be
recorded at intervals not exceeding 15 min.

8.5.4.3 Theinside temperature set point shall then be setto -30 °C (see 8.5.3.3) and the air temperature
at condenser inlet shall be maintained at +50 °C. Once these temperatures are established the evaporator
shall be defrosted. Thereafter steady state condition shall be re-established and then maintained at
steady state condition for a period of not less than 8 h.

8.5.4.4 During the period of steady state condition the inside and outside temperatures, the

temjpperatures at the condenser air ilet side and the power ol the MRU, the internal heater(§

shal

8.5.!

be recorded at intervals not exceeding 15 min.

b Requirements

During the periods of steady state condition the MRU shall be capable of being operat

fund

8.6

tional restrictions or disruptions.

temperatures while being cooled by a mechanical refrigeration unit (MRU)

8.6.

8.6.]
part
to si

8.6.

1 General

|.1 This test shall verify the energy consumptiopn of a thermal container when fi
cular MRU at defined ambient air temperature. The test shall be carried out with additior
mulate metabolic activity where appropriate above that leaking through the walls of the

.2 The test shall be carried out with.an aged thermal container with a total heat lea

not less than Formula (4):

whe

The
cont

8.6.1

8.6.1

J =1,2 x Upax

e the values of Unax are-taken from Table 2 for the class of container.

aged condition of the) thermal container under test may be simulated by means o
niner with knownheat leakage rate plus an additional internal heat load.

. The thermal container shall be equipped with instruments for the measureme

2.1 Outside and inside air temperatures as described in 8.3.1 and Annex C.

) and fan(s)

ed without

Test No. 15 c) — Energy consumption of a thermal container at defined ambient

tted with a
al heatload
container.

kage rate of

(4)

f a thermal

nt of:

8.6.]

p.2. Condenser air inlet temperature: at least 4 sensors evenly distributed.

8.6.2.3 Total power consumption for the MRU and the electric power for the internal heater(s) and fan(s).

8.6.3 Test conditions

8.6.3.1 The average air temperature at condenser inlet shall be 25 °C for the duration of each test.

8.6.3.2 Outside temperatures of the thermal container during the test may be below +25 °C but shall
be compensated to +25 °C by additional internal heat load.
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8.6.3.3 The inside temperature set points of the refrigeration machinery controller shall be at a
setpoint of three different levels, +14 °C, 0 °C, and -18 °C:

— atthe inside temperature of +14 °C, an additional heat load of 1 000 W;
— atthe inside temperature of 0 °C, an additional heat load of 200 W;

— atthe inside temperature of =18 °C, there is no additional heat load.

8.6.3.4 The inside air velocity shall be as produced by the evaporator fans at the speed designated for
the set point temperatures.

8.6.3.5 Tllue T-floor where fitted shall be covered from the machinery side by at least 2/3.0f the
T-floor length.

8.6.3.6 Flpor drains, defrost drains (where fitted) and vacuum valves shall beCiw their nofmal
operational|states, vent devices shall be closed in the normal manner.

8.6.4 Test procedure

8.6.4.1 The inside temperature set point shall be as stated above and the air temperature at condenser
inlet shall bp maintained at 25 °C. These temperatures shall be maintained in steady state condition [for a
period of nqt less than 4 h.

8.6.4.2 Durring the period of steady state condition the poweti¢onsumed by the MRU, the heater(s] and
fan(s) shall pe recorded at intervals not exceeding 15 min.

8.6.5 Requirements

There is nofrequirement for energy consumption;-the test is for comparative purposes only.
8.7 Test No. 16 — Strength of mounting devices for removable equipment (where fitted)

8.7.1 General

The tests d¢scribed in 8.7.2 and.8-7.3 shall be carried out on any thermal container which is fitted with
devices for mounting of removable equipment as indicated in Annex B but also applying to built-in front
end containlers.

8.7.2 Test No. 16:@)— Vertical loading

8.7.2.1 Ggneral

This test shall be carried out to prove the ability of the thermal container end frame to support loading
in the vertical direction due to the installed mass of the removable equipment, taking into account
highway and rail modes of transport.

8.7.2.2 Procedure

The thermal container shall be placed on four level pads, one under each bottom corner fitting. The
pads shall be centralized under the fittings and shall be essentially of the same plan dimensions as the
fittings.

If the thermal container is equipped with provision for pin mounting of power generator sets, the
container shall be subjected to vertical forces, applied to each upper pin-mounting socket. The force
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shall be applied to each socket through a test fixture equipped with a suitable pin surrounded by a
rectangular plate no larger than 150 mm x 150 mm.

Similarly, the container shall be subjected to vertical forces, applied to each upper corner fitting which
will carry the load of the installed removable equipment. The force shall be applied first to one corner
fitting, and then to the other, through a test fixture equipped with a suitable fitting to engage the front
aperture, and impose the load onto the bottom surface of the aperture.

A force of 17,8 kN shall be used for all vertical load tests.

8.7.2.3 Requirements

On ¢ompletion of the test, the thermal container shall show neither permanent deforjimation nor
abngrmality which will render it unsuitable for use, and shall meet the dimensional requirefnents given
in IS0 1496-1 affecting handling, securing and interchange.

8.7. Test No. 16 b) — Horizontal loading

8.7.3.1 General

This|test shall be carried out to prove the ability of the thermal container end frame to support loading
in the horizontal direction due to the installed mass of the remoavable equipment, taking ipnto account
highway and rail modes of transport.

8.7.3.2 Procedure
The fhermal container shall be placed as required for-Test No. 16 a).

If the thermal container is equipped with provision for pin mounting of generator sets, the container
shal| be subjected to horizontal forces, applied to each upper pin-mounting socket in [a direction
pergendicular to the end plane of the container. The force shall be applied first to one sockgt, and then
to the other, through a test fixture equipped with a suitable pin surrounded by a rectangular plate no
large¢r than 150 mm x 150 mm.

NOTE It is not necessary to carry out a horizontal force test on the upper corner fittings.

The [container shall be subjected to horizontal forces applied to each lower mounting poinft. The force
shal| be applied first to,one lower mounting point, and then to the other, using a fixture eqliipped with
a 3/4-10 UNC Grade 8 beolt threaded into each lower mounting point in turn. The bolt shall pe installed
such that it engages\six, and only six, full threads of the lower mounting point, and the fofce shall be
appljed perpendicular to the plane of the end frame in a direction away from the corner podt.

A forxce of 128 kN shall be used for all horizontal load tests.

8.7.3.3_“Requirements

On completion of the test, the thermal container shall show neither permanent deformation nor
abnormality which will render it unsuitable for use, and shall meet the dimensional requirements given
in ISO 1496-1 affecting handling, securing and interchange.

9 Electrical aspects of thermal containers

9.1 General

The following requirements are only intended to govern those aspects of electrically-powered thermal
containers which affect interchange or are the minimum needed to affect safety. They do not constitute
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a detailed electrical specification. Reference should be made to IEC 60947-1, IEC 60309-1 and IEC 60309-

2 and other
NOTE 1

NOTE 2

appropriate documents.

See Annex F for information concerning electrical power supplies for thermal containers.

below, which include wider voltage tolerances than are necessary for stationary equipment.

NOTE 3

See Annex G for general requirements for 220 V and dual voltage equipment.

9.2 General requirements for standard voltage equipment

Commonly available electric motors and control gear do not necessarily satisfy the requirements

9.2.1 Eq
nominal vo

a) 50Hz:
b) 60 Hz: 4

The noming
section are

ipment shall be designed to operate from three-phase, four-wire a.c. supply sources whel

age measured between phases at the receptacle is as follows:
B60 V minimum, 460 V maximum;
.00 V minimum, 500 V maximum.

| frequencies of 50 Hz and 60 Hz shall have a tolerance of £2,5 %, The’voltage values in
nominal values.

9.2.2 Equipment shall have a maximum electrical loading, under(tated operating conditions

exceeding 1

8,75 kVA. The power consumption shall not exceed 15 kW

9.2.3 Equlipment shall operate in the proper direction of rotation when connected to a supply sy

having stan
specified in
which the li

dard phase rotation through a plug and socket connector wired as shown in Annex E af
Annex D. Standard phase rotation shall be taken to mean a three-phase a.c. power syste
he voltages attain their maximum positive values in the sequence A (or R), B (or S), C (o

9.2.4 Equipment shall be provided with means for protecting the temperature control appaj

against eled
are not alloj

925 Ac

“powercord’

carry electr
at voltages
equipment

9.2.6 Totd
current sha

wed to exceed safe levels.

bntinuous equipment earthing conductor shall be provided at the plug and through
to the equipment. Metallic parts of electrical fittings within the equipment which dc
ic current shall be connected to this earthing conductor. All parts which are electrically]

N the

this

not

stem

das
m in
.

atus

trical overloads. Automatic reset-devices may be used, provided component temperafures

the
not
live,

n excess of 42 V, shall be shielded against accidental contact. The insulation resistance of the

thall be at least-1" M(Q.

| starting~carrent shall be as low as possible and shall not exceed 150 A. The total sta
1 be taken’to mean the sum of the locked rotor (standstill) currents of all motors startin

at the instat of switch-on plus the current taken by non-rotating elements.

ting
g up

bl fortha + ool oo o 3t of oo anttabao liarad by caaiinnon oo

rols

Itis permis$

rhing cri ot o PEEEZC 2% itad
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which allow only one of the motors in the multimotor equipment to start at any one instant.

The starting current shall decay to 125 % of the normal full load operating current in not more than 1s
when tested on a mains supply.

9.2.7 A flexible power cable of adequate electrical capacity shall be permanently attached to the
refrigeration and/or heating unit at one end and shall have a male plug at the other end. The cable or
extension cable shall have a minimum length of 18 m.

20
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9.2.8 The equipment shall be provided with a 32 A four-pin (three poles plus earth IEC 60309-2 for
ISO standardized refrigeration containers) male plug with bayonet retaining ring as shown in Annex E.

The plug shall be sealed to the power cable to [P67 by a suitable means so as to prevent the entry of
water whilst connected to a power outlet.

NOTE

anticlockwise on release of a locking mechanism.

For compatibility with landside sockets, the earth pin can rotate relative to the locating lug 90°

9.2.9 The container or refrigeration equipment shall include a storage space large enough to securely
stow the power cable. If a portion of the cable is intended to be stored in the compartment during
operfation, the storage space shall be ventilated.

9.2.10 Controls shall include an easily accessible and clearly marked ON/OFF switch) on th
the gquipment, which prevents operation of the unit when in the OFF position.

Whednever the unit's ON/OFF switch is in the ON position, the unit shall operate automat

own

with on-board navigation lights.

9.2.

9.2.

|1 All electrically live metal parts shall be protected from accidéntal contact.

energized when in the mated position, and all receptacle bokassemblies, shall be grounded.

9.2.
the

|3 Cable connections to plugs shall be provided.with a cable anchorage (strain relie
ronductors are relieved from strain, includingtwisting, and that their covering is pro

abrasion. Cable anchorages shall be designed irissuich a way that the conductors cannot touc
metgl parts.

9.2.14 The plug and receptacle shall be:designed in accordance with [EC 60309-2.

e outside of

cally on its

control system and an indicating light shall be illuminated. Indicating lights shall npt interfere

12 All exposed non-current carrying metallic components in a plug assembly which are liable to be

) such that
tected from
h accessible

Safe|working procedures shouldbe established for the use of power connectors. It is possible in some
places, that a requirement for-the equipment to operate from supplies fitted with a residual current
devige (“rcd”) exists.

9.2.15 A wiring diagram shall be mounted on an easily accessible door of the unit. All wires shall be
identified by marking®or colour coding to correspond with information on the wiring diagram.

9.2.16 The equipment nameplate details shall include the following data as a minimum requirement:
— poltage:V, three-phase; frequency: Hz;

— fulDload current: A;

— total starting current: A.

9.3 Remote condition monitoring

As an option, thermal containers can be equipped to monitor their condition remotely using power line,
radio frequency, satellite or other means of data transmission.

© ISO 2018 - All rights reserved
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Annex A
(normative)

Requirements for cooling water connections

Requirements for cooling water connections are given in 7.9.4. Dimensions are given in Figures A.1
and A.2.

Dimensions in millimetres
Surface roughness value in micromtres
a
2317
2,2
10,94 2
27
A
<
6o
&
o
WO
\\)"(ﬂ\
%
A )\ /'
m
54 23— -
(=Pl=]
N ~ & ®
(SIS Ra v Q&
v Y \

Key

a  Detail not specified in this document.
Operating pressure: 1 MPa.

Bursting pressure: 4 MPa.

Figure A.1 — Cooling water connection — Inlet side
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21,562
21,36
220,57
2,51
<8,6L| 145
A
\;
) A
= _
- ——==
n /
O 0
Edee TG HH A
| ® R %R .
AN
< b
<1,02 1
240,39
Key
1 ocking balls
a o ball.

b Valve flush to minus from end of coypler when against stop.
c Fauge.

Operpting pressure: 1 MPa.

Bursting pressure: 4 MPa.

Figure A.2 — Cooling water connection — Outlet side
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Examples of sectional view and profile of cooling water connections are shown in Figure A.3 and A.4:

Dimensions in millimetres

18,14
60,3
= ]; 24,6
o [ e
o -H—HAH -5 ZE Mgttt ald
A S} R | =] ® N N
N 288
—a
a) | Socket with valve (ship side) b) Plug with valve (container side)
Key
a  Flow of vater.
Figure A.3 — Cooling water connection —'Inlet side (single shut-off)
20,8
A1
= L _ IS5 8] 2z g~
& RT|E| O R Al
X Y
@ S A/
CLCLS)
21,375 64,35
40,4
104,78
_a .
a) Socket with valve (container side) b) Plug with valve (ship side)
Key

a Flow of water.

Figure A.4 — Cooling water connection — Outlet side (double shut-off)
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Annex B
(informative)

Picture frames

Dimensions of picture frames (see 7.9.5) in end walls of thermal containers are given in Figure B.1 (9’6"

example).

Eac mounting device shall be capable of carrying a test load of 2 000 kg (4 400 _lbs)
horizontal and vertical directions.

in both the

Top [lifting of the container shall not be impaired when a clip-on power generator set is fiitted to the

contpiner.

© ISO 2018 - All rights reserved
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Dimensions in millimetres
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2 260 -
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30 x @22 x ©
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| |
© o
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¥ 3 ¥ ¥ + ¥ F
m 3
o~
o~
=
0 0 3
Key

generator set mounts
generator set nuts
4 raised generator set spacers

1

2

3

A topview
B endview
*

Opening width.
**  Opening height.

Figure B.1 — Picture frames in end walls of 9°6” thermal container
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Annex C
(normative)

Air temperature measurement points

Requirements for the measurement of air temperature are given in 8.3.1. The provision of air
temperature measurement points in the eight corners and the centre of the 4 largest faces, as shown in
Figg][es C.1andC.2.
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Dimensions in millimetres

+ + + |
+
+ + T
a) Top view b)" Midsection view
+ - 100

100

- -

c) Side view d) Endview

Figure C.1 — Outside air temperature measurement points
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Dimensions in millimetres

O
. 100
O O
O
a) Top view b) Midsection view
° ° ° 100
——<
o
A
o
=
o o
c) Side view d) Endview

Figure C.2 — Inside air temperature measurement points
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Annex D
(normative)

Phase connections to container plugs and sockets

Requirements for wiring plugs and sockets for standard voltage equipment are given in 9.2.3 and shown
in Figures D.1 and D.2.

C/T

- BJS

A/R

a) Frontview of plug b) Front view of socket

Figure D.1%—Plug and socket (front view)
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[ime
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phase A
bhase B
bhase C

120° 120° 120°
vy I I

Figure D.2 — Phase relationship
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Annex E
(normative)

Electric plug and socket, four-pin, 380/440V, 50/60 Hz, 32 A

Requirements for electric plug and socket, four-pin, 380 V/440 V, 50 Hz/60 Hz, 32 A are given in
Figures E.1 and E.2. Dimensions are given in Tables E.1 and E.2.

dl
dZ
dS
meame
. ]
| L
. SN INEZY <
1 R
z=xy 1l
d4
dS

Key
1 gasket

Figure E.1 — Electric plug, four-pin, 380 V/440V, 50 Hz/60 Hz, 32 A
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Table E.1 — Dimensions for Figure E.1

ISO 1496-2:2018(E)

Dimension Value
mm in
d1 49,7 minimum 1,956 minimum
0 0
d2 8_0,09 0,315_4 4
0 0
d3 6_0,075 0,236_ 503
d4 82,5 lllillilllulll 3 1/4‘ lllillilllulll
ds 95 maximum 3 3/4 maximum
dg 25+0,5 0,984 + 0,02
+0,5 +0,02
d7 72,5 0 2,85 0
0 0
dg 57'3—0,8 2,25_0'03
dg 61,5 minimum 2,42 minimum
0
lh 46 1,81 4 04
Ir 5 maximum 0,196 maximum
0
I3 469 1,81 4 04
0
la 45§ L77 9,04
+0,5 +0,02
I 370 0,127,
+1 0
le 35,57 1,4_0'2
[5 30 maximum 1,18 maximum
0 0
Ig 19_0’5 0,75_0,02
0 0
Iy 63'2—0,6 2,488_0‘023
R1 3+0,2 0,12 + 0,008
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B-B A-A
od,
od,
gd, gd, od, .
T ~ ]
! N INNNEEIN
: = | | -
i | N i\ j
ki TR
N NN
ibx '
| H‘l“$%§/
od, gd,
IR N
& T T T N
(T 0., ~
e
I

Figure E.2 — Electric socket, four-pin, 380 V/440V, 50 Hz/60 Hz, 32 A
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Table E.2 — Dimensions for Figure E.2

ISO 1496-2:2018(E)

Dimension Value
mm in
dr 58,6"0° 2,3070023
0 0
dy 47_1,5 1'85—0,06
ds 13,67} 0,535 0%
+0,6 +0,023
dy 7% 0,2757,
ds 6 nominal 0,236 nominal
0 0
de 82_0‘5 3,23_0,02
0 0
d7 72—0,5 2,83_0'02
dg 25+0,5 0,984 + 0,02
+0,6 +0,023
dg 9,17, 0,358 '
d1o 8 nominal 0,315 nominal
1 15 minimum 0,60 minimum
43 +0,012
I 5,37 0,2087,
+1 +0,04
I3 21,5_0’5 0,846_0’02
N 45 minimum 1,77 minimum
0 0
Is 3.1 0,12_0'04
13 48 minimum 1,89 minimum
Iy 64,607 2,54 002
+0,5 +0,02
Ig 207, 0,7877,
Iy 12 minimum 0,47 minimum
0 0
lo 6,2 9, 0,244 4 08
111 2'(‘)"" 0,08"(’)‘ o
l12 14 minimum 0,55 minimum
+1 +0,04
113 9,5_0‘5 0; 374_0‘02
l14 45 minimum 1,77 minimum
R1 3,5+0,2 0,137 £ 0,008

© ISO 2018 - All rights reserved

35


https://standardsiso.com/api/?name=ab1dff2e8f0abc2c0e985003f9afe6dd

	Foreword
	1 Scope
	2 Normative references
	3 Terms and definitions
	4 Classification
	5 Marking
	6 Dimensions and ratings
	6.1 External dimensions
	6.2 Internal dimensions
	6.3 Ratings
	7 Design requirements
	7.1 General
	7.2 Corner fittings
	7.3 Base structure
	7.4 End structure
	7.5 Side wall structure
	7.6 Walls
	7.7 Door opening
	7.8 Sanitary and taint-free requirements
	7.9 Requirements for optional features
	7.9.1 Fork-lift pockets
	7.9.2 Gooseneck tunnels
	7.9.3 Drains
	7.9.4 Water connections
	7.9.5 Picture frames
	7.9.6 Modified/controlled atmospheres
	7.9.7 Fresh air ventilation control
	7.9.8 Humidity control
	7.9.9 Load line
	7.9.10 Floor
	7.9.11 Air circulation
	8 Testing
	8.1 General
	8.2 Test No. 13 — Airtightness test
	8.2.1 General
	8.2.2 Procedure
	8.2.3 Requirements
	8.3 Test No. 14 — Heat leakage test
	8.3.1 General
	8.3.2 Procedure
	8.3.3 Heat leakage calculation
	8.3.4 Requirements
	8.4 Test No. 15 a) — Test of the performance of a thermal container under refrigeration by a mechanical refrigeration unit (MRU)
	8.4.1 General
	8.4.2 Test conditions
	8.4.3 Test procedure
	8.4.4 Requirements
	8.5 Test No. 15 b) — Functional test of a thermal container at high ambient temperatures while being cooled by a mechanical refrigeration unit (MRU)
	8.5.1 General
	8.5.2 The thermal container shall be equipped with instruments for the measurement of:
	8.5.3 Test conditions
	8.5.4 Test procedure
	8.5.5 Requirements
	8.6 Test No. 15 c) — Energy consumption of a thermal container at defined ambient temperatures while being cooled by a mechanical refrigeration unit (MRU)
	8.6.1 General
	8.6.2 The thermal container shall be equipped with instruments for the measurement of:
	8.6.3 Test conditions
	8.6.4 Test procedure
	8.6.5 Requirements
	8.7 Test No. 16 — Strength of mounting devices for removable equipment (where fitted)
	8.7.1 General
	8.7.2 Test No. 16 a) — Vertical loading
	8.7.3 Test No. 16 b) — Horizontal loading
	9 Electrical aspects of thermal containers
	9.1 General
	9.2 General requirements for standard voltage equipment
	9.3 Remote condition monitoring
	Annex A (normative)  Requirements for cooling water connections
	Annex B (informative)  Picture frames
	Annex C (normative)  Air temperature measurement points
	Annex D (normative)  Phase connections to container plugs and sockets
	Annex E (normative)  Electric plug and socket, four-pin, 380/440 V, 50/60 Hz, 32 A
	Annex F (informative)  Electrical power supplies for thermal containers (9.2)
	Annex G (normative)  General requirements for 220 V and dual voltage equipment
	Annex H (informative)  MRU Nose Mounted Frame (Optional Backup Generator Set)
	Annex I (informative)  Ageing of polyurethane foam
	Bibliography

