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Foreword

ISO (the International Organization for Standardization) is a worldwide fed-
eration of jpational standards bodies (ISO member bodies). The work of
preparing |nternational Standards is normally carried out through ISO
technical gommittees. Each member body interested in a subject for
which a tgchnical committee has been established has the right to be
represented on that committee. International organizations, governmental
and non-gdvernmental, in liaison with [SO, also take part in the work. ISO
collaboratep closely with the International Electrotechnical Commission
(IEC) on all|matters of electrotechnical standardization.

Draft Interpational Standards adopted by the technical committees are
circulated fo the member bodies for voting. Publication as an International
Standard requires approval by at least 75 % of the member bodies casting
a vote.

Internationpl Standard ISO 1496-2 was prepared by TechnicakCommittee
ISO/TC 104, Freight containers, Subcommittee SC 2, Spécific purpose
containers

This fourth edition cancels and replaces the third’ edition (ISO 1496-
2:1988); the main changes involve:

a) the infroduction of 1AAA and 1BBB cantainers (see ISO 668) and the
specif|cation of relevant dimensional ‘and performance requirements;

b) clarifidation of the requirements-relating to the mounting of removable
equipfnent, including the specification of performance requirements
for mqunting devices;

c) the refstriction to only-o6re type of electrical equipment for new con-
tainer$ compared toythe three types included as options in the third
edition.

ISO 1496 tonsists.of the following parts, under the general title Series 1
freight corltainers — Specification and testing:

—  Part 1: General cargo containers for general purposes

—  Part 2: Thermal containers

—  Part 3: Tank containers for liquids, gases and pressurized dry bulk
—  Part 4: Non-pressurized containers for dry bulk

~—  Part 5: Platform and platform-based containers

Annexes A to L form an integral part of this part of ISO 1496. Annexes M,
N and O are for information only.
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Introduction

The following grouping of container types is used for speci
poses in ISO 1496:

Part 1
General purpose
Specific purpose
closed, vented/ventilated
open top

Part 2
Thermal

Part 3
Tank
Bulk, pressurized

Part 4
Bulk, non-pressurized (box type)
Bulk, non-pressurized (hopper type)

Part 5
Platform (container)
Platform-based, with incomplete superstructure
and fixed ends
Platform-based, with incomplete superstructure
and folding ends
Platform-based, with complete superstructure

NOTE — Container groupings for parts 1 and 3 to 5 inclusive are de
tail in the relevant parts of ISO 1496.

ication pur-

00 to 09
10t0 19
50 to 59

3010 49

70to 79
85 to 89

2010 24
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Series 1 freight containers — Specification and testing —

Part 2:
Thermal.containers

1 Scope

This part jof ISO 1496 gives the basic specifications and
testing refjuirements for ISO series 1 thermal containers
which ard suitable for international exchange and for con-
veyance pf goods by road, rail and sea, including inter-
change bgtween these forms of transport.

NOTE —|For the convenience of users of this(part of
ISO 1496,/ the conversion of values expressed in $t units to
values expressed in non-Si units is given in annex N.

2 Normative references

The follgwing standards,/ contain provisions which,
through feference ingthis text, constitute provisions of
this part|of ISO 1496. At the time of publication, the
editions indicatéd-were valid. All standards are subject
to revisign, 4nd parties to agreements based on this
part of IBO 1496 are encouraged to investigate the

ISO 6346:1995, Freight containers — Cading, identifi-
catiep.and marking.

SO 10368:1992, Freight thermal contginers — Re-
mote condition monitoring.

IEC 947-1:1988, Low voltage switchgeal and control-
gear — Part 1: General rules.

3 Definitions

For the purposes of this part of ISO 1496, the general
definitions given in ISO 830 and the fopllowing defi-
nitions apply.

3.1 thermal container: Freight contaiper having in-
sulating walls, doors, floor and roof designed to retard
the rate of heat transmission between the inside and
the outside of the container.

possibility of applying the most recent editions of the
standards indicated below. Members of IEC and ISO
maintain registers of currently valid International Stan-
dards.

ISO 668:1995, Series 1 freight containers — Classifi-
cation, dimensions and ratings.

ISO 830:1981, Freight containers — Terminology.

ISO 1161:1984, Series 1 freight containers — Corner
fittings — Specification.

3.2 insulated container: Thermal container having
no devices for cooling and/or heating, either perma-
nently installed or attached.

3.3 refrigerated container (expendable refriger-
ant): Thermal container using a means of cooling such
as liquefied gases, with or without evaporation con-
trol.

NOTE — It is implicit in this definition that such a container
requires no external power or fuel supply.
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3.4 mechanically refrigerated container: Thermal 3.16 lower mounting points: Threaded receptacles
container served by a refrigerating appliance to which the lower two corners of the removable
(mechanical compressor unit, absorption unit, etc.). equipment are fastened.

3.5 heated container: Thermal container served by
a heat-producing appliance.

3.6 refrigerated and heated container: Thermal
container served by a refrigerating appliance
(mechanical or using expendable refrigerant) and a

4 Classification

heat-producing appliance. The container types covered by this part of ISO 1496
are classified as shown in table 1, in which the maxi-
3.7 refrigeFated a satedcomtaimer wi o1 PALA—aHoMW = es are specified. A

trolled or npodified atmosphere: Thermal container conversion table for kelvins/degrees CelSiyp is given
served by 4 refrigerating and heat-producing appli- for convenience in table 2.
ance, initially loaded with a modified atmosphere
and/or capaple of generating and/or maintaining a

modified atmosphere.

3.8 removible equipment: Refrigerating and/or 5 Marking
heating apgliance, power-generating unit or other

equipment designed to be attached or detached from The marking of thefmal containers shall be|in accord-

a freight container. ance with the pfinciples embodied in ISO 63/46.

3.9 located internally: Totally within the external In addition,< thermal containers intended| to carry

dimensional|envelope of the freight container as de- hanging.cargo and thermal containers givgn a modi-

fined in 1ISO |668. fied atmosphere shall be marked in accordance with
7.9and 7.9.8.

3.10 located externally: Partially or totally outside
the external|dimensional envelope of the container as
defined in 130 668.

NOTE — It i implicit in this definition that an applianée lo- 6 Dimensions and ratings
cated externglly has to be removable or retractablg to*facili-

tate transpor{ in certain modes.
6.1 External dimensions
3.11 battén: Member protruding from the inside

walls of the|container to hold the cargo’away from the The overall external dimensions and tolerar|ces of the
wall to provide an air passage. freight containers covered by this part of ISO 1496

shall be in accordance with ISO 668. No part of the
NOTE — THe member may~be’ integral with the wall, container shall project beyond these specified overall
fastened to the wall or added.during cargo loading. external dimensions.

3.12 bulkhead: Palrtition providing a plenum cham-
ber and/or ajr passage for either return or supply air. 6.2 Internal dimensions

NOTE — Thq partition may be an integral part of the appli-

Internal dimensions of thermal containers phall be as
ance or a separate member.

large as possible. They shall be measured from inner

. . faces of battens, bulkheads, ceiling air ducts, floor air
3.13 ceiling air duct: Passage or passages located ducts, etc., where fitted.

in proximity to the ceiling to direct air flow.

) The minimum internal dimensions for ISO series 1
3.14 floor air duct: Passage or passages located thermal freight containers are specified in table 3.
beneath the cargo support surface to direct air flow.

3.15 pin mounting: Mounting system using two 6.3 Ratings

vertical pins engaging mating sockets built into the top

end transverse member such that the entire mass of The values of the rating R, where R is the maximum
the removable equipment is supported by the top end gross mass of the container, are those given in
transverse member. ISO 668.
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Table 1 — Classification of thermal containers

ISO 1496-2:1996(E)

tached in

ficient of heat transfer, K, of 0,7 W/(m2-K).
2) See table 2.
3) This category does not have specified temperature limits; the actual performance is dependent on the capability of the equipment at-

any transport mode.

Type, Maximum heat-leakage rate ), U,,,, , for freight
::s(il;- Description containers Design temperatures 2
nation WK
Inside Outside
1D | 1C,1CC| 1B, 1BB| 1BBB | 1A, 1AA| 1AAA K °C K °C
30 Refrigerated (expendable
refrigerant) 15 26 37 40 48 51 255 | —-18 | 311 | +38
31 Mechanically refrigerated 15 26 37 40 48 51 256 | —18 1 311 | +38
32 Refrigerated and heated 15 26 37 40 48 51 289 | #1&)| 253 | —20
255 |18 311 | +38
33 Heated 15 26 37 40 48 51 289 .| +16| 253 | —20
34 Unassigned
35
36 Mechanically refrigerated,
self-powered 15 26 37 40 48 51 255 | —18| 311 | +38
37 Refrigerated and heated, 15 26 37 40 48 51 289 | +16| 253 | —20
self-powered 255 { —18| 311 | +38
38 Heated, self-powered 15 26 37 40 48 51 289 | +16| 253 | —20
39 Unassigned
40 Refrigerated and/or
heated, with removable
equipment, appliance
located externally 15 26 37. 40 48 51 3) 3)
41 Refrigerated and/or
heated, with removable
equipment, appliance
located internally 15 26 37 40 48 51 3) 3)
42 Refrigerated and/or
heated, with removable
equipment, appliance
located externally 26 46 66 71 86 92 3) 3)
Zi Unassigned
45 Insulated 15 26 37 40 48 51 — —
46 Insulated 26 46 66 71 86 92 — —
47
48 Unassighed
49
1) The v:ues 0f Umax for heavily insulated containers (types 30, 31, 32, 33, 36, 37, 40, 41 and 45) are related to an approxinate coefficient
of heat transfef, K, of 0.4 W/(m?K). The values of U, for lightly insulated containers (types 42 and 46) are related to an ap@roximate coef-
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Table 2 — Kelvins/degrees Celsius conversion table

Kelvins Degrees Celsius
K °C
0 -273,15
273,15 0
253 -20
255 -18
288 +15
289 +16
293 +20
298 +25
305 +32
31 +38
NOTE — For the purposes of temperature differences, 1 K =1 °C.

Table 3 — Minimum internal dimensions

Dimensions in millimetres

T d Minimum length " Minimum width Minimum height!) Minimum hgight )
d ype cpde = Nominal container = Nominal container | (no'§ooseneck tunnel) | (with goosene¢k tunnel)
esignation external length minus external width minus =Nominal container = Nominal cgntainer
external height minus | external heiglt minus
30, 31,32, 38 690
36,37,38, 4 990 220 345 385
40 440
42 390 180 310 350
45 340 220 285 340
46 290 180 250 290
NOTE — Sorrle thermal containers built to confofmiwith earlier editions of this part of ISO 1496 are significantly smaller, partigularly if a
diesel generatpr is fitted.
1) Some of tie length and height dimensians-specified will necessarily be used for air circulation.

7 Design|requirements

7.1 Genernal

All thermal dontainers shall be capable of fulfilling the
following requirements.

7.1.4 As the effects of loads encountered linder any
dynamic operating condition should only appfoach, but
not exceed, the effects of the corresporjding test
loads, it is implicit that the capabilities of thgrmal con-
tainers as indicated in annex A and demonstrated by
the tests described in clause 8 shall not be [exceeded

7.1.1 The strength requirements for containers are
given in diagrammatic form in annex A (these re-
quirements are applicable to all thermal containers ex-
cept where otherwise stated). They apply to
containers as complete units, except as envisaged in
8.1.

7.1.2 The strength requirements for corner fittings
(see also 7.2) are specified in ISO 1161.

7.1.3 The thermal container shall be capable of with-
standing the loads and loadings detailed in clause 8.

amvemoda-of oneration
HR—aRY-FRoGE-6+-0peaton-

7.1.5 Any closure in a container, which if unsecured
could lead to a hazardous situation, shall be provided
with an adequate securing system having external in-
dication of the positive securement of that closure in
the appropriate operation position. In particular, doors
should be capable of being securely fastened in the
open or closed position.

7.1.6 The walls, doors, floors and roof of the thermal
container shall be insulated in such a manner as to
balance, as far as is practicable, the heat transfer
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through each of them, although the roof insulation
may be increased to compensate for solar radiation.

7.2 Corner fittings

All containers shall be equipped with top and bottom
corner fittings. The requirements and positioning of
the corner fittings shall be in accordance with
ISO 1161. The upper faces of the top corner fittings
shall protrude above the top of the container by a
minimum of 6 mm (see 7.3.4). The "top of the con-

ISO 1496-2:1996(E)

7.3.2.3 Containers having all their intermediate trans-
verse members spaced 1 000 mm apart or less (or
having a flat underside) shall be deemed to comply
with the requirements given in 7.3.2.1.

7.3.2.4 Requirements for containers not having
transverse members spaced 1 000 mm apart or less
(and not having a flat underside) are given in annex B.

7.3.3 For 1D containers, the level of the underside of
the base structure is not specified, except as implied
in7.3.4.

tainer” neans—the—highesttevetofthe—cover ofthe
containel.
However, if reinforced zones or doubler plates are

provided [to afford protection to the roof in the vicinity
of the tgp corner fittings, such plates and their se-
curements shall not protrude above the upper faces of
the top gorner fittings. These plates shall not extend
more thgn 750 mm from either end of the container
but may extend the full width.

7.3 Base structure

7.3.1 All containers shall be capable of being sup-
ported by their bottom corner fittings only.

7.3.2 Al|l containers, other than 1D, shall also be
capable gf being supported only by load-transfer areas
in their base structure.

7.3.2.1 Consequently, these containers shall;*have
end trangverse members and sufficient intermediate
load-trangfer areas (or a flat underside) -of “sufficient
strength to permit vertical load transferte or from the
longitudimal members of a carrying Vehicle. Such longi-
tudinal members are assumed to.lie within the two
250 mm |wide zones defined. by) the dashed lines in
figure B.1.

7.3.2.2 The lower faces/of the load-transfer areas,

including[those of the~end transverse members, shall
be in ong plane lotated

12,5 mmt‘:"g mm

7.3.4 For all containers under dynamic’ponditions, or
the static equivalent thereof, withithe coftainer having
a load uniformly distributed over-the flpor in such a
way that the combined mass;ef the contpiner and test
load is equal to 1,8R, no part of the bade of the con-
tainer shall deflect more.than 6 mm bejow the base

plane (lower faces of(the bottom corner

7.3.5 The base*structure shall be desi
stand all forees,~particularly lateral force
the cargo(in® service. This is particula
where provisions are made for securing
the base structure of the container.

7.4 End structure

For all thermal containers other than 1D,
deflection of the top of the container w
the bottom of the container, at the time

ttings).

jned to with-
5, induced by
rly important
the cargo to

the sideways
th respect to
t is under full

transverse rigidity test conditions, shall fot cause the

sum of the changes in length of the twq
exceed 60 mm.

NOTE — It should be noted that the rigid
structure of a container fitted with an intern
frigeration unit is not necessarily equal to th
ities of container and unit, but is also depend
in which the unit is fitted.

7.5 Side wall structure

For all thermal containers other than 1D,
nal deflection of the top of the container

diagonals to

ty of the end
plly located re-
e sum of rigid-
ent on the way

the longitudi-
with respect

to the bottom of the container when u

der full longi-

above the plane of the lower faces of the bottom cor-
ner fittings and bottom side rail. Apart from the bot-
tom 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.

tudinal-rigidity test conditions shall not ex

7.6 Walls

Where openings are provided in end or s
ability of these walls to withstand tests
shall not be impaired.

1.7 Door opening

ceed 25 mm.

ide walls, the
Nos. 5 and 6

Each thermal container shall be provided with a door

opening at least at one end.
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All door openings and end openings shall be as large
as possible.

The usable width shall correspond with the appropri-
ate minimum internal dimension given in table 3.

The usable height shall be as close as practicable to

the appropriate minimum internal dimension given in
table 3.

7.8 Sanitary and taint-free requirements

© SO

7.9.2 Gooseneck tunnels

Gooseneck tunnels shall be provided as mandatory
features in 1AAA thermal containers and may be pro-
vided as optional features in thermal containers 1AA,
1A, 1BB and 1B. The dimensional requirements are
specified in annex D and, in addition, all other parts of
the base structure shall be as specified in 7.3.

7.9.3 Drains

Cargo space drains, if required to operate when carry-

Attention is cj;awn to the need for the proper choice
of materials for the thermal container and any refrig-
erator/heatind appliances to prevent adverse effects in
cargo, especiplly foodstuffs. Any relevant national or
international requirements should also be considered.

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

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

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

7.9 Requillements for optional features

7.9.1 Fork-

7.9.1.1 Fork
and 1D therr
condition ma

lift pockets

Llift pockets used for handling 1CC, 1C
nal containers in the loaded or unloaded
Vv be provided as optiohal features.

Fork-lift pocKets shall not be-provided on 1AAA, 1AA,
1A, 1BBB, 1BB and 1B thermal containers.

7.9.1.2 Where a set‘of fork-lift pockets has been fit-
ted as in 7.9]1.1, a.second set of fork-lift pockets may,
in addition, He pfovided on 1CC and 1C containers for
empty handlingZonly.

ing cargo, should be protected by fittings whjich open
automatically above normal internal operatifjg press-
ure. If required for cleaning of the intefior of|the con-
tainer, they shall be provided with manual clogures.

Consideration should be givento-applicable |customs
and health requirements.

7.9.4 Water connections

For appliances requiring water connections,|the inlet
and outlet interfdces shall be in accordance| with an-
nex E.

Water-cooled appliances shall either be self-draining or
incorporate the facility to drain the unit in order to pre-
ventthe water from freezing.

The water inlet and outlet connections shall|be so lo-
cated at the machinery end of the container that, to an
observer facing that end, they appear in the lower
right-hand quarter.

7.9.5 Air inlets and outlets

Where series 1AA, 1CC and 1C containerp are de-
signed for ducted air systems and for use with exter-
nally located removable equipment, the air|inlet and
outlet openings shall conform to clauses F.{, F.2 and
F.3, respectively, in annex F.

7.9.6 Intermediate sockets for clip-on units

Where intermediate sockets are provided for use of

clip-on units, they shall be located and desighed in ac-
cordance with annex G

NOTE — The(se) additional pocket(s) which may in fact be
one pocket paired with an existing pocket, provided in ac-
cordance with 7.9.1.1, should be centred as closely as
possible about the centre of gravity of the empty container.

7.9.1.3 The fork-lift pockets, where provided, shall
meet the dimensional requirements specified in an-
nex C and shall pass completely through the base
structure of the container so that lifting devices may
be inserted from either side. It is not necessary for the
base of the fork-lift pockets to be the full width of the
container but it shall be located in the vicinity of each
end of the fork pockets.

7.9.7 Hanging cargo facilities

The roof of containers may be designed to carry
hanging cargo. Such containers shall meet the test re-
quirements specified in 8.8. Specific marking shall be
placed on the inside of the container to indicate the
maximum hanging load.

7.9.8 Modified atmospheres

Thermal containers that are manufactured to operate
with a modified atmosphere, which could be injurious
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to health until appropriately vented, shall be so
marked alongside each point of access.

8 Testing

8.1 General

8.1.1 Unless otherwise stated, thermal containers
complying with the design requirements specified in
clause 7 shall, in addition, be capable of withstanding

ISO 1496-2:1996(E)

NOTE — P, R and T are expressed in units of mass. Where
test requirements are based on the gravitational forces de-
rived from these values, those forces, which are inertial
forces, are indicated thus:

Pg, Rg, Tg

the units of which are newtons or multiples thereof.

The word “load”, when used to described a physical quan-
tity to which units may be ascribed, implies mass. The
word “loading”, for example as in “internal loading”, im-
plies force.

the testpy specified in 8.2 to 8.18 inclusive, as appli-
cable.

The refrigeration and/or heating equipment (for ex-
ample domponents, framework, panelling, battens,
ductwork, bulkheads) need not necessarily be in place
when the container is tested, except where so speci-
fied for g particular test. But if any of the main parts or
framewdgrks of the refrigeration and/or heating equip-
ment is hot in position for any structural test, the abil-
ity of fhat part or framework to withstand the
approprigte proportion of any relevant cargo loading
and/or the forces or accelerations to which the con-
tainer arld equipment may be subjected in the service
it was designed shall be established inde-
. If parts of the refrigeration and/or heating

chanical [and expendable” liquid refrigeration units re-
spectively, when used in conjunction with a container
of known class,

The tests for.weatherproofness (test No. 12), for air-
tightnesg (test No. 13), for heat leakage (test No. 14)

8.1.3The test 1oads or loadings withih the thermal

container shall be uniformly distributed:

8.1.4 The test loads or loadings specified in all of the
following tests are minimum-requiremerits.

8.1.5 The dimensionalrequirements t¢ which refer-
ence is made in the, requirements sybclause after
each test are thosé-specified in

a) the dimensional and design requirgment clauses
of this-part of ISO 1496;

b) 1SO668;
c) «ISO 1161.

8.2 Test No. 1 — Stacking

8.2.1 General

This test shall be carried out to prove the ability of a
fully loaded thermal container to support a super-
imposed mass of containers, taking [into account
conditions aboard ships at sea and the relative eccen-
tricities between superimposed containgrs.

Table 4 specifies the test force to be applied to each
pair of corner fittings and the superimposed mass that
the test force represents.

8.2.2 Procedure

The thermal container shall be placed [on four level
pads, one under each bottom corner fitfing. The pads
shall be centralized under the fittings ar]d shall be es-
sentially of the same plan dimensions as|the fittings.

and for performance under refrigeration (test No. 15)
shall be carried out in sequence after completion of
tests Nos. 1to 11.

8.1.2 The maximum payload, P, of the container to
be tested is given by:

P=R-T
where

R s the rating;
T s the tare.

The container shall have a load uniformly distributed
over the floor in such a way that the combined mass
of the container and the test load is equal to 1,8R.

The thermal container shall be subjected to vertical
forces, applied either to all four corner fittings simul-
taneously or to each pair of end fittings, at the appro-
priate level specified in table 4. The forces shall be
applied through a test fixture equipped with corner fit-
tings as specified in I1SO 1161, or equivalent fittings
which have imprints of the same geometry (i.e. with
the same external dimensions, chamfered aperture
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and rounded edges) as the lower face of the bottom
corner fittings specified in 1ISO 1161. If equivalent fit-
tings are used, they shall be designed to produce the
same effect on the container under the test loads as
when corner fittings are used.

In all cases, the forces shall be applied in such a man-
ner that rotation of the planes through which the
forces are applied and on which the container is sup-
ported is minimized.

Each corner fitting or equivalent test fitting shall be

© SO

arising from acceleration of the payload in lifting op-
erations.

8.3.2 Procedure

The thermal container shall have a load uniformly dis-
tributed over the floor in such a way that the com-
bined mass of the container and test load is equal to
2R, and it shall be carefully lifted from all four top cor-
ners in such a way that no significant acceleration or
deceleration forces are applied.

offset in the dame direction by 25,4 mm laterally and
38 mm longitydinally.

8.2.3 Requirements

On completiof of the test, the thermal container shall
show neither |[permanent deformation which will ren-
der it unsuitapble for use nor abnormality which will
render it unslitable for use, and the dimensional re-
quirements dffecting handling, securing and inter-
change shall Qe satisfied.

8.3 Test No. 2 — Lifting from the four top
corner fittings

8.3.1 General

This test shal be carried out to prove the ability of a
thermal contdiner, other than a 1D thermal container,
to withstand |peing lifted from the four top corner fit-
tings with th¢ lifting forces applied vertically, and.the
ability of a 1P thermal container to withstand_being
lifted from thé top corner fittings with the lifting forces
applied at anly angle between the verticalland 60° to
the horizontal. These are the only recognized methods
of lifting thege containers by the feut-top corner fit-
tings.

This test shall also be regarded-as providing the ability
of the floor apd base structure to withstand the forces

Table 4 — Forces to be applied in stacking test

For a thermal container other than a 1D therjnal con-
tainer, the lifting forces shall be applied vertiedlly.

For a 1D thermal container, lifting shall be cafried out
by means of slings, the angle of each leg being at 60°
from the horizontal.

After lifting, the container) shall be suspepded for
5 min and then lowered-to the ground.

8.3.3 Requirements

On completion of the test, the thermal contajner shall
show neither permanent deformation which|will ren-
der it unsuitable for use nor abnormality which will
renderdit unsuitable for use, and the dimengional re-
quiréments affecting handling, securing apd inter-
change shall be satisfied.

8.4 Test No. 3 — Lifting from the four
bottom corner fittings

8.4.1 General

This test shall be carried out to prove the apility of a
thermal container to withstand being lifted| from its
four bottom corner fittings by means of lifting devices
bearing on the bottom corner fittings only and at-
tached to a single transverse central spreagler beam
above the container.

Test force per container |
. .
dCo_n talr’:_e r (all four corners Test IUIcef'ttpe.l pairof emd > p resented

esignation simultaneously) ittings y test force

kN Ibf Ibf kg Ib

1A, TAA and 1AAA 3392 762 550 1696 381 275 192 000 423 290
1B, 1BB and 1BBB 3392 762 550 1696 381 275 192 000 423 290

1Cand 1CC 3392 762 550 1696 381 275 192 000 423 290

1D 896 201 600 448 100 800 50 800 112 000

NOTE — The test force of 3 392 kN per container is derived from the superimpcsed mass of eight containers stacked on top of one con-
tainer, all being rated to 24 000 kg (52 910 Ib), and an acceleration force of 1,8g. [The corner posts of such containers are known as having
been tested to 86 400 kg (190 480 1b).]
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8.4.2 Procedure

The thermal container shall have a load uniformly dis-
tributed over the floor in such a way that the com-
bined mass of container and test load is equal to 2R,
and it shall be carefully lifted from the side apertures
of all four bottom corner fittings in such a way that no
significant acceleration or deceleration forces are ap-
plied.

Lifting forces shall be applied at

ISO 1496-2:1996(E)

A force of 2Rg shall be applied horizontally to the con-
tainer through the bottom apertures of the other cor-
ner fittings, first towards and then away from the
anchor points.

8.5.3 Requirements

On completion of the test, the thermal container shall
show neither permanent deformation which will ren-
der it unsuitable for use nor abnormality which will
render it unsuitable for use, and the dimensional re-

qnimmnnf: affecting hﬂhf"ing,—seeu-l:in

30° to the horizontal for TAAA, 1AA and 1A ther-
mal containers;

37° to the horizontal for 1BBB, 1BB and 1B ther-
mal containers;

45° to the horizontal for 1CC and 1C thermal con-
taingrs;

60° to the horizontal for 1D thermal containers.

In each ¢ase, the line of action of the lifting force and
the outel face of the corner fitting shall be no further
apart thgn 38 mm. The lifting shall be carried out in
such a manner that the lifting devices bear on the four
bottom qorner fittings only.

The confainer shall be suspended for 5 min and then
lowered to the ground.

8.4.3 Requirements

On completion of the test, the thermal containershall
show ndlither permanent deformation which will ren-
der it unsuitable for use nor abnormality “Which will
render it| unsuitable for use, and the.dimensional re-
quirements affecting handling, securing and inter-
change ghall be satisfied.

8.5 Test No. 4 — External restraint
(longitydinal)
8.5.1 General

This test| shall be carried out to prove the ability of a

change shall be satis?ied.

8.6 Test No. 5 — Strength of end

8.6.1 General

This test shall be ‘earried out to prove t
thermal contaifer to withstand forces
namic conditions referred to in 8.5.1.

8.6.2 . "Procedure

The thermal container shall have eac
when one end is blind and the other ¢
doors. In the case of symmetrical con
end only need be tested. The container|
jected to an internal loading of 0,4Pg
loading shall be uniformly distributed
under test and arranged to allow free de
wall.

8.6.3 Requirements

On completion of the test, the thermal ¢
show neither permanent deformation W
der it unsuitable for use nor abnormal
render it unsuitable for use, and the di
quirements affecting handling, securin]
change shall be satisfied.

g and inter-

walls

he ability of a
Linder the dy-

h end tested
quipped with
struction, one
shall be sub-
The internal
bver the wall
flection of the

ontainer shall
hich will ren-
ty which will
mensional re-
g and inter-

thermal lcontainer to withstand longitudinal external

restraint under dynamic conditions of railway oper-
ation, which implies accelerations of 2g.

8.5.2 Procedure

The thermal container shall have a load uniformly dis-
tributed over the floor in such a way that the com-
bined mass of the container and the uniformly
distributed test load is equal to R, and it shall be se-
cured longitudinally to rigid anchor points through the
bottom apertures of the bottom corner fittings at one
end of the thermal container.

8.7 Test No. 6 — Strength of side

8.7.1 General

walls

This test shall be carried out to prove the ability of a
thermal container to withstand the forces resulting

from ship movement.
8.7.2 Procedure

The thermal container shall

have each side wall

tested. In the case of symmetrical construction, one

side only need be tested.
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Each side wall of the thermal container shall be sub-
jected to an internal loading of 0,6Pg. The internal
loading shall be uniformly distributed, applied to each
wall separately and arranged to allow free deflection
of the side wall and its longitudinal members.

8.7.3 Requirements

On completion of the test, the thermal container shall
show neither permanent deformation which will ren-
der it unsuitable for use nor abnormality which will
render it unsuitable for use, and the dimensional re-

©1S0O

8.9.2 Procedure

The test shall be performed using a test vehicle
equipped with tyres, with an axle load of 5 460 kg (i.e.
2 730 kg on each of two wheels). It is to be so ar-
ranged that all points of contact between each wheel
and a flat continuous surface lie within a rectangular
envelope measuring 185 mm (in a direction parallel to
the axle of the wheel) by 100 mm and that each
wheel makes physical contact over an area within this
envelope of not more than 142 cm2. The wheel width
shall be nominally 180 mm and the wheelbase shall

quirements affecting handling, securing and inter-
change shall b satisfied.

8.8 Test Ng. 7 — Strength of the roof

8.8.1 General

This test shall
roof of a therr
posed by pers
tended to car

be carried out to prove the ability of the
nal container to withstand the loads im-
ons working on it and, if the roof is in-
ry hanging cargo, the ability to carry a

maximum hapging load of 1490kg per metre of

usable inside
vertical accelg

container length, taking into account a
ration of 2g.

8.8.2 Procedure

A load of 300(kg shall be uniformly distributed over an
area of 600 mm x 300 mm located at the weakest
area of the ropf of the thermal container.

If the roof is |intended to carry hanging cargg,.a load
equal to twicp the service load or twice 1490 kg per
metre of upable container length,~whichever is
greater, shall be attached to the #Qof’in a manner
simulating normal service loading; while the container
is supported by its four bottomecorrier fittings only.

8.8.3 Requitements

On completidn of the'test, the thermal container shall
show neithel permanent deformation which will ren-
der it unsuntble for use nor abnormahty WhICh W|II
render it unsuitable—c -
quirements affecting handhng securing and inter-
change shall be satisfied.

8.9 Test No. 8 — Floor strength

8.9.1 General

This test shall be carried out to prove the ability of a
container floor to withstand the concentrated dynamic

loading imposed during cargo operations involving
powered industrial trucks or similar devices.

10

be nominally 760 mm. The 1est vehicle shat be ma-
noeuvred over the entire floor area of the thérmal con-
tainer. The test shall be made with ‘the dontainer
resting on four level supports underits four| bottom
corner fittings, with its base structurefree to deflect.

8.9.3 Requirements

On completion of the test,"the thermal contaiper shall
show neither permanent deformation which |will ren-
der it unsuitable fofouse nor abnormality which will
render it unsuitable for use, and the dimengional re-
quirements 4@ffecting handling, securing and inter-
change shalhbe satisfied.

8.10~Test No. 9 — Rigidity (transverse)
8.10.1 General

This test shall be carried out to prove the ahility of a
thermal container, other than a 1D thermal gontainer,
to withstand the transverse racking forces |resulting
from ship movement.

8.10.2 Procedure

The thermal container in tare condition (T)|shall be
placed on four level supports, one under eacp bottom
corner fitting, and shall be restrained against lateral
and vertical movement by means of anchof devices
acting through the bottom apertures of the bottom
corner fittings. Lateral restraint shall be provjded only
at a bottom corner fitting diagonally opposite[to and in
the same end frame as a top corner fitting [to which
force is applled When testlng the two end frames

ate C d only at

the end frame under test.

Forces of 150 kN shall be applied separately or simul-
taneously to each of the top corner fittings on one
side of the container in lines parallel both to the base
and to the planes of the ends of the container. The
forces shall be applied first towards and then away
from the top corner fittings.

In the case of a thermal container with identical ends,
only one end need be tested. Where an end is not es-
sentially symmetrical about its own vertical centreline,
both sides of that end shall be tested.
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For allowable deflections under full test loading, see
7.4.

8.10.3 Requirements

On completion of the test, the thermal container shall
show neither permanent deformation which will ren-
der it unsuitable for use nor abnormality which will
render it unsuitable for use, and the dimensional re-
quirements affecting handling, securing and inter-
change shall be satisfied.

ISO 1496-2:1996(E)

8.12 Test No. 11 — Lifting from fork-lift

pockets (where provided)

8.12.1 General

This test shall be carried out on any 1

CC, 1Cor 1D

thermal container which is fitted with fork-lift pockets.

8.12.2 Procedure

8.12.2.1 1CC, 1C or 1D thermal containers fitted

8.11 Test No. 10 — Rigidity (longitudinal)

8.11.1 General

This tes shall be carried out to prove the ability of a
thermal [container, other than a 1D thermal container,
to withstand the longitudinal racking forces resulting
from ship movement.

8.11.2 Procedure

The thefmal container in tare condition (T) shall be
placed on four level supports, one under each bottom
corner fltting, and shall be restrained against longi-
tudinal gnd vertical movement by means of anchor
devices |acting through the bottom apertures of the
bottom forner fittings. Longitudinal restraint shall be
provided only at a bottom corner fitting diagonally..op-
posite tq and in the same side frame as a top'corner
fitting to|which force is applied.

Forces ¢f 75 kN shall be applied either.separately or
simultaneously to each of the top(corner fittings on
one end| of the container in lines. parallel both to the
base of the container and to the planes of the sides of
the contginer. The forces shallbe applied first towards
and ther] away from the top’corner fitting.

In the cgse of a thefmnal container with identical sides,
only ong side neéd be tested. Where a side is not es-
sentially|symmetrical about its own vertical centreline,
both ends of\that side shall be tested.

with one set of fork-Nift pockets

The thermal container shall have,a-load
tributed over the floor in sucha way
bined mass of container and test load ig

uniformly dis-
that the com-
equal to 1,6R

and it shall be supported, 6n two horizoftal bars, each

200 mm wide, projecting™1 828 mm + J
fork-lift pockets, measured from the o
the side of the céntainer. The bars sh
within the pockéts:

mm into the
Ltside face of
Bll be centred

The thermal container shall be suppofted for 5 min

and thef/lowered to the ground.

8.12.2.2 1CC or 1C thermal containers fitted with

two sets of fork-lift pockets

The test described in 8.12.2.1 shall be
outer pockets.

applied to the

A second test shall be applied to the (agiditional) inner

pockets. The procedure for this second
as required in 8.12.2.1, except that in
combined mass of the container and tes
equal to 0,625R, and the bars shall be
inner pockets.

8.12.3 Requirements

On completion of the test, the thermal
show neither permanent deformation
der it unsuitable for use nor abnorma
render it unsuitable for use, and the d
quirements affecting handling, securi

test shall be
this case the
t load shall be
placed in the

container shall
vhich will ren-
ity which will
mensional re-
hg and inter-

change shall be satisfied.

For allowable deflections under full test loading, see
7.5.

8.11.3 Requirements

On completion of the test, the thermal container shall
show neither permanent deformation which will ren-
der it unsuitable for use nor abnormality which will
render it unsuitable for use, and the dimensional re-
quirements affecting handling, securing and inter-
change shall be satisfied.

8.13 Test No. 12 — Weatherproofness

8.13.1 General

This test shall be carried out on door seals, exterior
gasketed joints and other openings which are fitted
with closing devices. This test also applies to refriger-
ating and/or heating appliance(s), if fitted.

11
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8.13.2 Procedure

A stream of water shall be applied to the area being
tested from a nozzle of 12,6 mm inside diameter, at a
pressure of about 100 kPa (corresponding to a head of
about 10 m of water) on the upstream side of the
nozzle. The nozzle shall be held at a distance of 1,5 m
from the thermal container under test, and the stream

hall
shall be traversed at a speed of 100 mm/s.

Procedures involving the use of several nozzles are
acceptable, provided that each joint or seam is sub-
jected to a
would be givgn by a single nozzle.
8.13.3 Requjrements

On completiop of the test, no water shall have ieaked
into the thermal container, and the refrigeration or
heating unit shall function properly.

8.14 Test Io. 13 — Airtightness test

8.14.1 General

This test shall be carried out after all structural tests
have been cpmpleted and prior to the heat leakage
test (test No| 14). The temperatures inside and out-
side the thedqmal container shall be stabilized within
3 K of each gther and shall both be within the range
288 K to 298(K (see table 2 for conversion to degrees
Celsius).

8.14.2 Procedure

The thermal ¢ontainer shall be in its normal.operating
condition and shall be closed in the normal manner.
The refrigeration and/or heating equipment shall be in
place, except that where the contajner.is designed for
use with renfovable equipment and-the container has
closures at the interface(s), the eguipment shall not be
in position ahd the closurgs shall be shut. All drain
openings shall be closed:(An air supply through a
metering deyice and @~suitable manometer shall be
connected t¢ the thermal container by a leakproof
connection. The manometer shall not be part of the air
~-The flow-measuring device shall be

accurate to £
manometer on the container shall be accurate to
+5 %. Air shall be admitted to the container to raise
the internal pressure to 250 Pa+ 10 Pa and the air
supply regulated to maintain this pressure.

Once steady test conditions have been established,
the air flow required to maintain this pressure shall be
recorded.

8.14.3 Requirements

For all thermal containers other than those with ad-
ditional door openings, the air leakage rate, expressed

12
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in standard atmospheric conditions, shall not exceed
10 m3/h. For each additional door opening (e.g. side
doors) provided, an extra allowance of 5 m3/h shall be
granted.

NOTE — The pressure-decay method may be used as an
alternative, but in this case a correlation should be estab-
lished between the constant pressure method and the
pressure-decay method during prototype testing.

8.15.1 General

8.15.1.1 This test shall be carried out to estgblish the

ha laalamna $Ar ¢ harmal Asaa¥ialo; e I+ ahdll lha Aar

lIUdL ICanayc 1ui th 4] lClllldl bUIIldIIIUI IL o201t e vai-
ried out after successful completion of thg airtight-
ness test (test No. 13). It-shall be performed|with the
refrigeration and/or heating equipment in place, with
all openings closed.c¢\Where the thermal container is
designed for use, with removable equipment and the
container has closures at the interface(s), the equip-
ment shall ngt be in position and the closure$ shall be
shut.

8.15.12 The inner heating method only |shall be
used. This test requires the establishment ¢f a heat
bafance. A heating device shall be placed inpside the
(insulated) body of the container and thermal equilib-
rium shall be established between the powgr of the
heating device(s) and associated fan(s), and|the heat
flowing out through the insulation. All instruments and
devices shall be selected and calibrated for the follow-
ing accuracy:

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

— power-measuring device: =2 % of | quantity
measured;

— flowmeter system: £ 3 %.
8.15.1.3 The heat leakage shall be express¢d by the

total heat leakage rate, Ug, in watts per kelvin, as de-
termined using the following formula:

Q is the power, in watts, dissipated by the in-
ternal heater(s) and fan(s);

@, is the average inside temperature, in kelvins,
which shall be the arithmetic mean of the
temperatures recorded at the end of each
test interval (see 8.15.2.5) and measured
100 mm from the walls, at least at the
twelve points shown in annex H;


https://standardsiso.com/api/?name=c4e6c0e4b6f15d94b5bd52b6cc808442

©1S0

O, is the average outside temperature, in
kelvins, which shall be the arithmetic mean
of the temperatures recorded at the end of
each test interval (see 8.15.2.5) and meas-
ured 100 mm from the walls, at least at the
twelve points shown in annex H;

© is the mean wall temperature, in kelvins; by

convention:
o= Qi + Qe
2

ISO 1496-2:1996(E)

air through the MRU. Such fans as the MRU may con-
tain shall not run.

If it is required that this test be performed 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 con-
sumption of the evaporator fan(s) — should not be
expected to conform to the classification given in
table 1.

8.15.2.3 Air should be circulated over the exterior

8.15.2 Rrocedure

8.15.2.1 | Test data for determining the heat leakage
of the thermal container shall be taken for a continu-
ous perigd of not less than 8 h, during which the fol-
lowing conditions shall be satisfied:

a) the ftest shall be performed with a mean wall
temperature chosen between 293 K and 305 K
(see| table 2 for conversion to degrees Celsius)
and b temperature difference between inside and
outs|de of not less than 20 K;

b) the |maximum temperature difference between
the yarmest and coldest inside points at any one
time| shall be 3 K;

¢) the Jmaximum temperature difference between
the warmest and coldest outside points at any.
one time shall be 3 K;

d) the maximum difference between any twolaver-
age |nside air temperatures, @, at diffefent times
shalllbe 1,5 K;

e) the maximum difference betweenany two aver-
age |outside air temperatures,~@,, at different
timep shall be 1,5 K;

f)  the |greatest difference~“between the highest
power, Oy, and the Jowest power, Q,, shall not be
more than 3 % of{@y;"i.e.

Onh - Ql)max < 0,03 o

NOTE — [The*requirements specified above, which define
the steady-state conditions or the degree of equilibrium, are

surfaces of the thermal container at a.vélocity not ex-

ceeding 2 m/s at points approximately
the midlength of the side walls ,dnd”"th
container.

8.15.2.4 All of the teniperature-mea

00 mm from
e roof of the

buring  instru-

ments placed inside and\outside the theiqmal container

shall be protected against radiation.

8.15.2.5 Sets of readings shall be recq
vals of not more-than 30 min.

8.156.3 The’heat leakage, U, in watts pe
be calculated from the average of the 17
of readings taken during the continuous
less than 8 h for which steady-state co
maintained, using the following formula:

1 n
U=—>M»U
XL

where n = 17.

The value of U obtained from this formu
corded together with the mean of the m
perature(s) which were maintained du
period. The value of U, corrected to
mean wall temperature of 293 K, shoul
corded. The correction should be made
relating U to mean wall temperature.

NOTE — Since the test described in this
carried out under conditions different from 1
the unit may operate and since the refrig

rded at inter-

r kelvin, shall
or more sets
period of not
hditions were

a shall be re-
ban wall tem-
fing the test
the standard
d also be re-
Lising a curve

lause may be
hose at which
eration and/or

heating equipment will not be running durind

the test, care

illustrated in annex J.

8.15.2.2 The electric heating element(s) shall be op-
erated 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, but not exceeding the level necessary,
to ensure that the temperature distribution inside the
body of the thermal container is within the limits laid
down in 8.15.2.1. The fan(s) should be in the body of
the container. If the test is run with a mechanical re-
frigeration unit (MRU) installed, no action should be
taken to prevent the movement of small quantities of

should be taken when using the value of U
this test to calculate performance under servi

8.16 Test No. 15 a) — Test of the
performance of a thermal containe

obtained from
ce conditions.

r under

refrigeration by a mechanical refrigeration

unit (MRU)

8.16.1 General

8.16.1.1 This test shall measure the ability of a
thermal container when fitted with a particular MRU,

13
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either an “integral” or “clip-on” unit, to maintain a
given inside temperature, @), at a given outside tem-
perature, O,

— for a period of 8 h without additional heat load
above that leaking through the walls of the con-
tainer, and

— for a further period of 4 h during which electrical
heater(s) and fan(s) inside the container provide
an additional heat load equal to at least 25 % of
the total heat leakage rate for the containers as
determinge
i.e. additipnal heat load is equal to

0,250 g (Og — e)

8.16.1.2 Thid test shall be carried out on a thermal
container which has already been subjected to the
heat leakage fest (test No. 14).

8.16.1.3 The| thermal container shall be equipped
with instrumdnts for the measurement of

a) outside dnd inside air temperatures as envisaged
in 8.15.1/3 and annex H;

b) the power supplied to heater(s) and fan(s).

The outside air flow at a point adjacent to the midpoint
of one of thé sides of the container shall be deter-
mined.

The thermal |container under test shall be equipped
with instruménts for the measurement of

a) the enefgy consumption of heater(s) and fan(s)
inside the container,;

b) return aphd supply air temperaturesdry bulb) in-
side the|container, where a mipimum of two sen-
sors shdll be used for eachcof-these (i.e. four in
all);

c) the temperature of the air at the inlet to the con-
denser, Where an ait=eooled condenser is used.

8.16.2 Test conditions

8.16.2.1 Theoutsitetemperature—shat-be—as speei

©1SO

8.16.2.4 The inside air velocity shall be as produced
by the evaporator fans and fans associated with
heaters.

8.16.3 Test procedure

8.16.3.1 The required inside and outside tempera-
tures shall be established. Floor drains, defrost drains
(where fitted) and relief valves shall be in their normal
operational states, and doors and vent devices shall
be closed in the normal manner.

16.3. osted; if
this is done, steady-state conditions shal| be re-
established prior to continuing the test,

8.16.3.3 The unit shall be run- (after steady-state
conditions have been established)-for a peri¢d of 8 h
with the temperature cycling 'about a constant level.
After this period of operatign, the heater(s) and fan(s)
described in 8.16.1.1 shall-be turned on. After steady-
state conditions have “been re-established, |the test
shall continue for,a further 4 h.

8.16.3.4 Dufing'the periods of 8 h and 4 h df steady-
state operation, the inside and outside temperatures
and the‘power consumed by the heater(s) gnd fan(s)
shall berecorded at intervals not exceeding 3D min.

8.16.4 Requirements

The equipment shall be capable of maintainirjg the av-
erage inside temperature of the thermal coptainer at
the specified level (see table 1) for a period ¢f at least
8 h and then for a further period of at leasf 4 h with
additional heat load provided as specified in §16.1.1.

NOTES

1 If desired, the energy consumption of the MRU may be
measured during this test by means of an elec{ric power-
metering device and, if appropriate, a fuel-metering device.

2 It may also be advisable to measure tempgratures at
evaporator outlet and at compressor suction ang discharge
and pressure at compressor inlet and outlet |(especially
where a prototype MRU is involved), so that in the event of
a shortfall in performance there may be sufficignt data to
allow the fault to be diagnosed.

fied for the class of thermal container under test (see
table 1).

8.16.2.2 The inside temperature shall not exceed the
specified temperature for the class of thermal con-
tainer under test (see table 1); this is understood to be
the average of the temperature measured by the 12
sensors inside the container.

8.16.2.3 The outside air velocity shall not exceed

2 m/s at a distance of 100 mm from the side of the
thermal container.

14

8.17 Test No. 15 b) — Test of the
performance of a thermal container with
refrigerating equipment which uses a liquid
expendable refrigerant (LER)

8.17.1 General

8.17.1.1 This test shall measure the ability of a ther-
mal container when fitted with a particular LER, either
an “integral” or “clip-on” unit, to maintain a given in-
side temperature ©;, at a given outside temperature,
Oe,
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— for a period of 8 h without dimensional heat load
above that leaking through the walls of the con-
tainer, and

— for a further period of 4 h during which electrical
heater(s) and fan(s) inside the container provide
an additional heat load equal to at least 25 % 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

0,25Ug(Og — 6)
8.17.1.2 This test shall be carried out on a thermal

ISO 1496-2:1996(E)

8.17.3.1 The thermal container shall be placed in the
environment specified for the relevant level of testing,
and the temperature shall be allowed to stabilize. The
test shall not commence until inside, wall and outside
temperatures are within 3K of each other. Floor
drains, defrost drains (where fitted) and relief valves
shall be in their normal operational states, and doors
and vent devices shall be closed in the normal man-
ner.

8.17.3.2 The refrigerant vessels shall be charged to

containef which has already been subjected to the
heat leakage test (test No. 14).

8.17.1.3 | The thermal container shall be equipped
with instfuments for the measurement of

a) outsjde and inside air temperatures as envisaged
in 8.[15.1.3 and annex H; any temperature sensors
inside the container directly in the path of the in-
comjng stream of refrigerant shall be moved out
of this stream;

b) the power supplied to heater(s) and fan(s).

The outs|de air flow at a point adjacent to the midpoint
of one df the sides of the container shall be deter-
mined.

8.17.2 Test conditions

8.17.2.1 | The outside temperature shall be as speci-
fied for the class of thermal container under test (see
table 1).

8.17.2.2 | The inside temperature shall not exceed the
specified temperature for the class of thermal con-
tainer unfder test (see table 1); this is understood to be
the average of the temperatures measured by the 12
sensors [nside the container.

8.17.2.3 | The outside™ air velocity shall not exceed
2 m/s at|a distance’of 100 mm from the side of the
thermal ¢ontainer.

theirdesign-eapaeities—butshal-be—teft in a standby
state while the container is brought-intg temperature
equilibrium with its surroundings_\Fhe refrigerating
system shall then be started to cool thg thermal con-
tainer under test to the operational temperature. The
refrigerant vessels shall the® be topped up to their
design capacity and the container shall he maintained
at or below the operational temperature| for 8 h using
only those temperature control devices|fitted as nor-
mal equipment.

8.17.3.3 _After the temperature has regched the op-
erating ‘level, the heater(s) and fan(s)|described in
8.17. 1.1 shall be turned on. After steddy-state con-
ditions have been re-established, the [test shall be
centinued for a further 4 h.

8.17.3.4 Throughout the test, the insidg and outside
temperatures shall be recorded at intgrvals not ex-
ceeding 30 min.

8.17.4 Requirements

The equipment shall be capable of mainfaining the av-
erage inside temperature of the thermal container at
the specified level (see table 1) for a perfod of at least
8 h and then for a further period of at least 4 h with
additional heat load provided as specified in 8.17.1.1.

If desired, the consumption of the LER fnay be meas-
ured; this shall be done at the end of theltest.

8 17 2 4 ThHa insida air valaciby ehall ba ac nradiicad

-17.2.4 L He-inside-airvelocity—shali-be-as—produced
by the refrigerating equipment and fans associated
with heaters.

8.17.3 Test procedure

WARNING — All personnel shall be made aware of
the likely hazard of the accumulation of concen-
trations of nitrogen or carbon dioxide within the
thermal container, test chamber or adjacent con-
fined spaces, and shall not be allowed to enter
until the spaces are declared safe.

8.18 Test No. 16 — Strength of mounting

devices for removable equipment (where
fitted)

8.18.1 General

The tests described in 8.18.2 and 8.18.3 shall be car-
ried out on any thermal container which is fitted with
devices for mounting of removable equipment as de-
tailed in annex G.

15
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8.18.2 Test No. 16 a) — Vertical loading

8.18.2.1 General

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 re-
movable equipment, taking into account highway and
rail modes of transport.

8.18.2.2 Procedure

© 1SO

8.18.3.2 Procedure

The thermal container shall be placed as required for
Test No. 16a.

If the thermal container is equipped with provision for
pin mounting of generator sets, the container shall be
subjected to horizontal forces, applied to each upper
pin-mounting socket in a direction perpendicular to the
end plane of the container. The force shall be applied
first to one socket, and then to the other, through a
test fixture equipped with a suitable pin surrounded by

The thermal fontainer shall be placed on four level
pads, on undgr each bottom corner fitting. The pads
shall be centrilized under the fittings and shall be es-
sentially of th¢ 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 subjgcted to vertical forces, applied to each
upper pin-mofinting socket. The force shall be applied
to each socket through a test fixture equipped with a
suitable pin jurrounded by a rectangular plate no
larger than 190 mm x 1560 mm.

Similarly, the|container shall be subjected to vertical
forces, applied to each upper corner fitting which will
carry the loadl of the installed removable equipment.
The force shpll be applied first to one corner fitting,
and then to the other, through a test fixture equipped
with a suitaljle 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.

8.18.2.3 Regquirements

On completign of the test, the-thermal container shall
show neithef permanent déformation which will ren-
der it unsuithble for use.nor abnormality which will
render it undquitable féryuse, and the dimensional re-
quirements pffecting™handling, securing and inter-
change shall pe satisfied.

a rectangular plate no larger than 150 mm %10 mm.

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

The container shall be subjected to horizontpl forces
applied to each lower mounting point. The fgrce shall
be applied first to one lower mounting point, gnd then
to the other, using, a\fixture equipped with a 3/4-
10 UNC Grade 8 (bolt threaded into eadh lower
mounting point iniurn. The bolt shall be instajled such
that it engages. six, and only six, full threads of the
lower mounting point, and the force shall bg applied
perpendicufar to the plane of the end frame i a direc-
tion away from the corner post.

Atforce of 17,8 kN shall be used for all horizgntal load
tésts.

8.18.3.3 Requirements

On completion of the test, the thermal contginer shall
show neither permanent deformation which will ren-
der it unsuitable for use nor abnormality which will
render it unsuitable for use, and the dimenpional re-
quirements affecting handling, securing gnd inter-
change shall be satisfied.

9 Electrical aspects of thermal
containers

8.18.3 Test No. 16 b) — Horizontal loading
8.18.3.1 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
removable equipment, taking into account highway
and rail modes of transport.

16

9.1 General

The requirements which follow are intended to govern
only those aspects of electrically powered thermal
containers which affect interchange or are the mini-
mum needed to ensure safety. They do not constitute
a detailed electrical specification. Reference should be
made to appropriate national and International Stan-
dards and regulations (e.g. IEC 947-1, |IEC 309-1 and
|IEC 309-2).
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9.2 General requirements for standard
voltage equipment

NOTES
1 See annex M for information concerning electrical power
supplies for thermal containers.

2 Commonly available electric motors and control gears
will not necessarily satisfy the requirements set out below.

9.2.1 Equipment shall be designed to operate from
three-phase, three-wire a.c. supply sources when the
nominal voltage measured between phases at the re-

ISO 1496-2:1996(E)

9.2.6 A continuous equipment earthing conductor
shall be provided at the plug and through the
“powercord” to the equipment. Metallic parts of elec-
trical fittings within the equipment which do not carry
electric current shall be connected to this earthing
conductor. All parts which are electrically alive at volt-
ages in excess of 42 V shall be shielded against acci-
dental contact. The insulation resistance of the
equipment shall be at least 1 MQ.

9.2.7 A flexible power cable of adequate electrical
capacity shall be permanently attached to the refrig-

ceptaclelis as follows:

a) 50 Hz: min. 360 V, max. 460 V
b) 60 Hz: min. 400 V, max. 500 V

The nominal frequencies of 50 Hz and 60 Hz shall
have a tglerance of £ 2,5 %.

NOTE — |It should be noted that operation at the extremes
of the voltage or frequency range specified, particularly
both, will|greatly shorten motor life.

9.2.2 Equipment shall have a maximum electrical
loading, hinder rated operating conditions, not exceed-
ing 18,7% kV-A. The power consumption shall not ex-
ceed 15 kW.

9.2.3 Equipment shall operate in the proper direction
of rotatign when connected to a supply system having
standard| phase rotation through a plug and-socket
connectgr wired as shown in annex K. Standard’phase
rotation |shall be taken to mean a three-phase a.c.
power system in which the line voltages- attain their
maximurn positive values in the seguence A (or R), B
(or S), Cfor T).

9.2.4 T¢tal starting current(shall be as low as poss-
ible and shall in any case @iot exceed 150 A. The total
starting ¢urrent shall be‘taken to mean the sum of the
locked-rqtor (standstilllcurrents of all motors starting
up at the instant of,'switch-on plus the current taken
by nonrqtating elemients.

It is permissible for the total starting current of an

eration and/or heating unit at one endand shall have a
male plug at the other end. The dablel shall have a
minimum length equal to the length of |the container
plus 6 m, or 15 m, whichever i§\greater.

9.2.8 The equipment shall"’be provided with a 32 A
four-pin (three poles-plus earth) male glug with bay-
onet retaining ring @s-shown in annex L.

The plug shall be*sealed to the power c@ble by a suit-
able means‘so as to prevent the entry of water under
service conditions.

9.219The container or refrigeration equipment shall
include a storage space large enough to pecurely stow
the power cable. If a portion of the cabje is intended
to be stored in the compartment during pperation, the
storage space shall be ventilated.

9.2.10 Controls shall include an easily dccessible and
clearly marked ON/OFF switch on the ¢utside of the
equipment which prevents operation of the unit when
in the OFF position.

Whenever the unit's ON/OFF switch is in the ON pos-
ition, the unit shall operate automatically on its own
control system and an indicating light ghall be illumi-
nated.

Indicating lights shall not interfere with pn-board navi-
gation lights.

9.2.11 All electrically live metal parts |shall be pro-
tected from accidental contact.

GQUipmcu tto—be-fimited-to-the spectfied-vatue by Se-
quence controls permitting only one of the motors in
the multimotor equipment to start at any one instant.

The starting current shall decay to 125 % of the nor-
mal full load operating current in not more than 1s
when tested on a mains supply.

9.2.5 Equipment shall be provided with means for
protecting the temperature-control apparatus against
electrical overloads. Automatic reset devices may be
used, provided component temperatures are not al-
lowed to exceed safe levels.

9.2.12 All exposed non-current-carrying metallic
components in a plug assembly which are liable to be
energized when in the mated position, and all recep-
tacle box assemblies, shall be grounded.

9.2.13 Cable connections to plugs shall be provided
with a cable anchorage (strain. relief) such that the
conductors are relieved from strain, including twisting,
and that their covering is protected from abrasion.
Cable anchorages shall be designed in such a way that
the conductors cannot touch accessible metal parts.

17
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9.2.14 Plug and receptacle shall be designed to con-
form to IEC 947-1.

NOTE — It is essential that safe working procedures are
established for the use of power connectors.

9.2.15 A wiring diagram shall be mounted on an eas-
ily accessible door of the appliance. All wires shall be
identified by marking or colour coding to correspond
with information on the wiring diagram.

© SO

9.2.16 The equipment nameplate details shall include
the following data as minimum requirement:

Three-phase voltage: .......ccoccvviiiiiiieiniiieeeee Hz
Full load CuUment:.........cocovveveiniieeiiiiiee s A
Total starting current: .......ccccoveeeieiiiiiiiiiiennnns A

9.3 Remote condition monitoring

As an option, thermal containers can be equipped to

monitoring remotely their condition using gpdwer line
transmission of data. Requirements for idplgmenting
this capability are set forth in ISO 10368,

18
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Annex A
(normative)

ISO 1496-2:1996(E)

Diagrammatic representation of capabilities appropriate to all types and
sizes of thermal containers, except where otherwise stated

NOTES

1 Thee
uniformly

3 Fords

ternally applied forces shown below are for one end or side only. The loads shown within the conta

distributed internal loads only, and such loads are for the whole container.
2 The figures in this annex correspond to the tests described in 8.2 to 8.12 only where marked,

finitions of P, R and T, see 8.1.2.

iners represent

F'ﬁgre End elevations Side elevations
Stacking
Test No. 1 848 kN 848 kN 848 kN 84B kN
18R-T 1.8R-T
A1
(SLB . M) KN (eae ) M) KN (81.8 . ng) KN (e 8 . @) KN
4 4 4 4
Not applicable to 1D containers
Stacking
Test No. 1 224 kN 224 kN 224 kN 22} kN
1.8R-T 18R-T
A.1A
224+ 1'8R9> kN (221. . M) kN (224 . M) kN (221. . m_g_) kN
4 4 4 4
Applicable to 1D containers only
Top lift
Rg Rg Rg Rg
2 2 2 2
A2 0 0
Rg _Tg Rg _Ig Rg Ig Rg Ig
2 & 2 4 2 "% 7 "
Top lift
Test No. 2 Rg Rg Rg Rg
2 2 2 2
A3 2R-T 2R-T
Not applicable to 1D containers

19
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Fllgzre End elevations Side elevations
Top lift
Test No. 2 2Rg
A3A (60
.
2R-T
Appligable to 1D containers only
Bottom lift
Test INo. 3
A4 Rg 2R-T Rg Rg 2R-T Rg
2sing 2sin@ 2sin8 gg 02 2sin8
Restrpint (longitudinal)
Test No. 4
R-T
A5 !
Rg Rg
per side per side
Restraint (longitudinal)
Test No. 4
R-T
A6
Rg Rg
per side per side
End loading
TestNo. 5 ]
A7 p——0.4Pg
Side [loading
Test|No. 6
A8 y 0:6Pg
Roof| load
Test|No?7 300 kg (660 Lb) 300 kg (660 Lb)
A9
Wheel loads
Test No. 8 2 x 2 730 kg
(2 x 6 000 Lb)
A.10 H d

20
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Fll\gkl:re End elevations Side elevations
Rigidity
(transverse) 150 kN
Test No. 9
A1 Not applicable to 1D containers
150 kN
Rigidity
(transverse) 150 kN
Test No 9
A.12 Not applicable to 1D contairjers
150 kN
Lashing/
securement
A.13 Not applicable to 1D contairjers
150 kN 150 kN
Lashing/
securement 150 kN 150 kN
A.14 Not applicable to 1D contairjers
Lashing/
securement 100 kN 100 kN
A.15 Not applicable to 1D contairjers
Lashing/
securement
A.16 Not applicable to 1D contairlers
150 kN 150 kN
Rigidity (longitudinal)
Test No. 10 7S kN
A.17
75 kN
Not applicable to 1D containers
Rigidity (longitudinal)
Test'No. 10 75 kN
A.18
7S kN
Not applicable to 1D containers
Lashing/securement
(This type of loading is not permissible except as applied
A.19 | in A3A)

21
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Figure
No.

End elevations

Side elevations

A.20

Lashing/securement

Not applicable to 1D containers

7S kN

75 kN

Fork-lift pockets

Test No. 11
16R-T
Applicable to 1CC, 1C and 1D containers when fitted with
A.21 | one sefotforkiftpockets OO
0,8Rg 0,8Rg
(total) (total)
Fork-lift pockets
Test Np. 11
0,625RI~T
Applicgble to 1CC and 1C containers when fitted with a
A.22 | second set of fork-lift pockets = vaes
0.3425Rg 0,312 5Rg
(fotal) (total)

22
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Annex B
(normative)

ISO 1496-2:1996(E)

Details of requirements for load-transfer areas in base structures
of containers

NOTE —
1ISO 1496
values ex

B.1 Th
transver
as may
provided
capable
member|
lie withir
broken li

B.2 Co
spaced

undersid
in figure
ments in

B.2.1 §
with an
transferr
which n
carrying
the cont

For the convenience of users of this part of
the conversion of values expressed in Sl units to
pressed in non-Sl units is given in annex N.

e base structures of containers, i.e. the end
e members and such intermediate members
be fitted (or such flat underside as may be
to constitute load-transfer areas, shall be
pf transferring load to or from the longitudinal
5 of a carrying vehicle which are assumed to
the two 250 mm wide zones defined by the
nes in figure B.1.

ntainers not having transverse members

000 mm apart or less (and not having a flat
e) shall have load-transfer areas as indicated
5 B.2 to B.6, capable of meeting the require-
B.2.1t0 B.2.4.

ach pair of load-transfer areas{ associated
end transverse member shallbe capable of
ng loads of not less than 0;5R; i.e. the loads
ay occur when a container-is placed onto a
vehicle of the kind which” does not support
hiner by its corner fittings.

Further

ore, each paif\of intermediate load-transfer

areas shpll be capableof transferring loads of not less
than 1,5R/n, wheréyn is the number of pairs of inter-
mediate|load-transfer areas, i.e. loads which may oc-
cur during transport operations.

For 1CC and 1C containers
For 1BBB, 1BB and 1B containers
For 1AA and 1A containers
For 1AAA, 1AA and TAContainers

fitted with a noncontinuous goosengck

tunnel

Where a greaterynumber of pairs of load;
are provided; these should be approxir
spaced along the length of the container

B.2.3)'The spacing between the er
member and the nearest intermediate]
transfer areas shall be:

— between 1 700 mm and 2 000 mm
having the minimum number of
transfer areas for the container cong

— between 1 000 mm and 2 000 mm
having one more pair of load-trans
the minimum required for the cg
cerned.

B.2.4 Each load-transfer area shall ha
nal dimension of at least 25 mm.

B.3 Minimum requirements for load-tra
the vicinity of the gooseneck tunnel are
ure 6.

6

transfer areas
hately equally

d transverse
pair of load-

for containers
bairs of load-
erned;

for containers
er areas than
ntainers con-

e a longitudi-

nsfer areas in
shown in fig-

NOTE — In figures B.2 to B.5 inclusive, ttlve load-transfer
areas associated with the container base| are shown in

B.2.2 The minimum number of pairs of load-transfer
areas are:

black. Gooseneck tunnel transfer areas are
in figure B.6.

shown in black
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Dimensions in millimetres

™~
o
2
m

Central axis A

Zone

350

350

0

-

Figure B.1 — Zones for longitudinal members

2000 2000
1700 1700

4 pairs of load=fransfer areas
(1 pair at eachend plus 2 intermediate pairs)

a) Minimum requirements

Dimensions in millimetres

2000 2000
1 000 1000

b) Requirements applicable if 5 pairs of load-transfer areas are to be fitted

Figure B.2 — 1C and 1CC containers
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Dimensions in millimetres

2000

2000
1700

1700

. # ‘
i . * . ]

S pairs of load-transfer areas
(1pair at each end plus 3 intermediate pairs)

a) Minimum requirements

2000 2000
1000

1000

b) Requirements applicable if 6 pairs of load-transfer areas are to be fitted

Figure B.3 — 1B, 1BB and 1BBB containers
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Dimensions in millimetres

4
'

2 040 2 000
17do 1700
S pairs of Lpad-fransfer areas
(1 pair at edch end plus 3 intermediate pairs)
3) Minimum requirements
| ] | |
2000 2000
1 000 1 000

b) Réquirements applicable If 6 pairs of Load-transfer areas are to be fitted

Figlire B.4 — 1A and 1AA containers without gooseneck tunnel
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Dimensions in millimetres

"
:

-

-t
—— - .-

2000 2 000
1 004 1700

3500
3150

(See also fligure B.6)

6 pairs of [oad-fransfer areas
(1 pair at epch end plus & intermediate pairs)

a) Minimum requirements

-

2000 2000
1 004 1 000

3500
3150

(See also fliglre B.6)

b) Requirements applicable if 7 pairs of load-transfer areas are to be fitted

Figure B.5 — 1A, 1AA and 1AAA containers with gooseneck tunnel (with minimum localized structure)
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Dimensions in-mjllimetres

Front of

Each load tramsfer area at the“tunnel has two components, an upper component (A) and a lower compopent (B).
This paired sett, A and B, shall-be taken as one load transfer area and the sum of the two components, A 4 B, shall
be equal to or|greater than’t 250 mmz2.

(See annex D [for détails of tunnel section.)

NOTE — Whete_eontinuous tunnel side members are provided the load transfer areas situated between 3 150 mm and
3 500 mm from the end of the container may be omitted.

Figure B.6 — Minimum requirements for load-transfer areas near the gooseneck tunnel
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Annex C
(normative)

Dimensions of fork-lift pockets (where provided)

See 7.9.1_The dimensions of fork-lift packets are given in figure C.1-

Y X I
B ' B’ |
o |
1
o TTcm -
| : |
[ S SR
L |
[ X .
T
Y-Y X-X
Base plane
— ]
o
Q Q
Dimensions
Fork-lift pockets for loaded and unloaded containers Fork-lift poclfets for Tnloaded
Container containers only
designation mm in mm in
A B C D A B C D A’ B’ c’ A’ B’ c’
1C. 1CC 2 050 355 115 | 20 81 14 | 412 0,8 | 900 | 305 | 102 |3512| 12 4
’ +50 min. min. | min. [ £2 | min. | min. { min. | £50 | min. [ min. | +2 | min. | min.
1D 900 305 102 | 20 |3512] 12 4 0,8
+50 min. min. | min. | =2 | min. | min. | min. -

NOTE — C = clear opening.

Figure C.1
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Annex D
(normative)

Dimensions of gooseneck tunnels (where provided)

See 7.9.3. Thrm-mmmmﬁrmﬂ—mwﬁmm—gom:hm—may fit is
shown in figute D.1.

/— Face of front transverse member

|17/,
1]

|
A |

D Lt \

A Level of transverse members
(tunnel area)

4 -
| i O
ndl ]
X, 4
Yt z
Dimensions Length Width Height
I‘ D Wu max Yl Vl 7' min- BI ""I C
3500 +1 +3 1130 0 70 +5,0
mm 3150 6, 930 1029", 1070 25 120_, 35 125775
. 137 718 +3/64 +1/8 4412 0 2 3/4 +3/16
in 12418 | VA-332 | 365 | 40127 42 18 ! 42332_yq 138 V2 76

NOTES

1 Tolerance B, shall be measured in the back part of the tunnel, over a length of about 600 mm (23 5/8 in).

2 The tunnel structure may be formed by continuous members having the minimum length specified in the table and the internal dimen-

sions given for the thick lines in the figure or, alternatively, localized structures may be provided at the positions shown in black in figure
B.6.

Figure D.1
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Acminns, =
ANMNéex c
ld a'als) :\ II\‘
{(normative)
CGG!IHQ water connections
See 7.94
E.1 Inlet side (see figure E.1)
Dimensiohs in millimetres
Surface roughness valug in micrometres
. 0
31, F'min.
2,2
10,94, 2,0
F.min. 4L6°
L4°
1
b AN 2 B
S Y L N I 1 R |
S8 88 8s
Ra '{6/
45° min.
Operating pressure: 1 MPa
Bursting pressure: 4 MPa

1) Detail not specified in this part of ISO 1496.

Figure E.1
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E.2 Outlet side (see figure E.2)

32

Surface roughness value in mig

Dimensions in m

16° max.

27,56
27.36 (To ball)
20,57 min.
2,51
8,64 max. 1,45
S
= [ | ---zz2IIX]
s T HTLHL L ===
0
R s /
T vl oo
wn~| O\
RS 11Tt
]
Bl 88| 88
: S

Ra ‘{y et

1,02 max."

X Locking balls

40,39 min.

perating pressure: 1MPa
BUrSting pressure: 4 MPa

1) Valve flush to minus from end of coupler when against stop.

Figure E.2

© ISO

illimetres
rometres
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E.3 Examples of sectional view and profile

E.3.1 Cooling water connection — Inlet side (single shut-off, see figure E.3)

Dimensions in millimetres
78,74 60,3

24,6

PT1
!
T—
@ 23
@ 48,76
@ 22,66
® 20,32
@ 14,3
@ 22,86
; N
® 18,3
PT3/4

28,6

N

Socket with valve (ship side) Plug (container side)

Flow of water

Figure E.3

E.3.2 [Cooling water connection — Outlet side (double shut-off, see figure E.4)

Dimensiops in millimetres
20,8

PT1

'l

/ ///

|\\“

® 40,76

@ 66,68

® 40,5

¢ 37.8
|

|

T
® 38,05
36,2

RsS

.

)

2 ‘

////////////// ¢ ,,(/ 5775575

) /ey

/ /// - Kezzzzd B
- 64,35
21375
40,4
104,78
Socket with valve (container side) Plug with valve (ship side)

Flow of water

Figure E.4
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Annex F
(normative)

Air inlets and outlets

F.1 Air agertures in end walls of TAA thermal containers (see 7.9.5 and figure F.7)

Dimensiens' in millimetres
Surface roughness(values in millimetres

Baseline: Front fage

I of front corner fittings

[__I ‘ I_]
Neleo}
. +
Air outlet o
= wn -1 1T |\
hole m ~
@ ®. P
o o
el 7 \
-
o
w
IS}
3
-
o
own h=}
I [
— | o
(o3 [
& \ g
o~ no 2
+ o
/1] 6 [A] 4 %
- [
~ g &
[} o
P e
Air inlet o
hole -
s
wno
+
o '
O
= | O bz

2
*—J ZBasetine: Bottom face of 4 -1

bottom corner fittings

Figure F.1
F.1.1 Area about air circulation openings (see figure F.1)
F.1.1.1 Bosses shall be 550 mm diameter or on a side (square).
F.1.1.2 Faces of bosses shall be recessed 4’:% mm from the front faces of the front corner fittings.

F.1.1.3 Faces of bosses shall be parallel to the front face of the front corner fittings and shall be flat to within the
limits of the tolerance indicated in F.1.1.2. Their surface roughness shall not exceed 0,25 mm.

F.1.1.4 Holes may have a mould draw taper, but no part of the bore of the hole may have a diameter of less than
350 mm.
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F.1.2 Closures for apertures

F.1.2.1 Closure devices that are captive to the container should be provided for closing off the air circulation
openings when the container is not connected to a cold air supply.

F.1.2.2 Closure devices should be capable of being sealed for customs requirements.

F.2 Air apertures in end walls of 1CC thermal containers (see 7.9.5 and figure F.2)

Pirensions in millimetres

Surface roughness valugs in millimetres
Baseline: Front facé N~ |
l of front corner fittings
[] f ] Y
| U «
‘ | S
&
Air outlet
hole P" T 1T
3 0O
o +
F= < '
N )
o ~
(V]
[T 6 ]A] g °
- o
% | 5
oN no é
| * 3
o~ o
457 min. m s
' /1] 6 TA] < ol wo
~ g 0 "
~ ~N
£ @ [
D o
a s (=4
Air inlet
hole T T 1T
wo
i A
~ bt
1 [ X Z
2
—] Baseline: Bottom face of 41
bottom corner fittings
{A]
Figure F.2

F.2.1 Area about air circulation openings (see figure F.2)

F.2.1.1 Bosses shall be 457 mm diameter or on a side (square).
F.2.1.2 Faces of bosses shall be recessed 4f% mm from the front faces of the front corner fittings.

F.2.1.3 Faces of bosses shall be parallel to the front face of the front corner fittings and shall be flat to within the
limits of the tolerance indicated in F.2.1.2. Their surface roughness shall not exceed 0,25 mm.

F.2.1.4 Holes may have a mould draw taper, but no part of the bore of the hole may have a diameter of less than
254 mm.
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F.2.2 Closures for apertures

F.2.2.1 Closure devices that are captive to the container should be provided for closing off the air circulation
openings when the container is not connected to a cold air supply.

F.2.2.2 Closure devices should be capable of being sealed for customs requirements.

F.3 Air apertures in end walls of 1C thermal containers (see 7.9.5 and figure F.3)

Dimensions in millimetres
Surface roughness values in millimetres

Baseline: Front face
of front corner fittings

N
[_l I_‘] A
i
Air outlet N
hole 1T
b e
o
i o
. o
| 457 min. 77 n w 1)
! s
ouwn l s
' o
[o o] =
m N (7]
N | wol &
2
457 min. 7] u g 2
. o~ o 0O
] + Lo
— ~ N
2] 2
o | (4
Air intet e ~
hole 1711
wo
™~
A I
= C b
+2
N —e] Baseline: Bottom face of 41

bottom corner fittings

Figure F.3
F.3.1 Arealabout air'circulation openings (see figure F.3)

F.3.1.1 Bosdes‘shall be 457 mm diameter or on a side (square).

F.3.1.2 Faces of bosses shall be recessed 4_? mm from the front faces of the front corner fittings.

F.3.1.3 Faces of bosses shall be parallel to the front face of the front corner fittings and shall be flat to within the
limits of the tolerance indicated in F.3.1.2. Their surface roughness shall not exceed 0,25 mm.

F.3.1.4 Holes may have a mould draw taper, but no part of the bore of the hole may have a diameter of less than
254 mm.

F.3.2 Closures for apertures

F.3.2.1 Closure devices that are captive to the container should be provided for closing off the air circulation
openings when the container is not connected to a cold air supply.

F.3.2.2 Closure devices should be capable of being sealed for customs requirements.
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Annex G
(normative)

Mounting of clip-on units

40 and |42 designed for ducted air systems (see fiure G.1)
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Dimensions in millimetres

+2
4 -1

wn
o
(7]
c
n
I
c
o
n v
]
g¥
"‘_"U
(=
& l
u<<
WES
cs Clearance
° .
e ’ required for
oo 0 .
" 2262 -5 ; | mounting studs
o« 3 A
o m (see detail X)
O N
NN

NN B NNNNNSYN

|

=
=

Front face of front
corner fittings

X

aaaay
N
\

§ ___________ i

iR
\
NS

NOTES
1 Alternative 1: total-loss refrigerant tanks; alternative 2: mechanical refrigeration units.
2 Top lifting of the container shall not be impaired when a clip-on unit is fitted to the container.

Figure G.1
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Dimensions in millime

2,260 +1.5
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Annex H
(normative)

Air temperature measurement points

©1SO

hillimetres

See 8.16.1.3.
H.1 Outside air temperature measurement points (see figure H.1)
Dimensions in
+ + 4 +
+ +
+ —+ T +
100
Top view Midsection view
100
« g
+ +
+
H 4 H
+
Side view End view
Figure H.1
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H.2 Inside air temperature measurement points (see figure H.2)

Dimensions in millimetres

o o o o
o] o Q
o o] D O
100
Top view Midsection view
100
O
=]
o [o] o [e]
o]
[o] o o o o
Side view: End view
Figure H.2
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Annex J
(normative)

Diagrammatic representation of steady-state conditions for heat
leakage test (test No. 14)

See 8.15.2.1]|and figure J.1

Maximum difference between warmest and

coldest temperatures at any one“time: 3 K
Mean tempénature
R — A Oimax =15K

— Minimum differenge: 20 K

/

/%

/
Inside tenperature, 6;

Outside temperature, @, %/

— A Oemax =1.5K
Time, t
(&)
oy
S / \
n. —
/ -
AN S
\ / \ o
\l
al ~N—” N
2 3 n readings
fmin=8h
Test period
Figure J.1
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