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Foreword

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

The proce@lures used to develop this document and those intended for its further maintenance
described In the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed forj
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

This document has been developed following a reflection on the situation where producers and users
experience confusion regarding the test procedures of temperature-controlled transport packages
for parcel shipping. Despite the increasing international attention to product safety and quality of
cold chain parcel shipping through electronic commerce, an International Standard addressing the

var

iations in the use of proper package testing has been missing.

Physical test methods are based on [SO 2233, ISO 4180 and test methods on insulation performance are

bas

Und

agr

ed on the methodologies specified in ISTA Procedure 7E, ASTM D 3103.

bements made between stakeholders are followed.

EXAMPLE

a)
b)
J

heavy weighted products;
presence of dry ice or possible hazardous materials inside the package;

any specificrequirements which need to be verified, i.e. recording devicesinthe Agreementon the |

Carriage of Perishable Foodstuffs and on the Special Equipment to be used for such Carriage (ATP)

er special circumstances where the weight or products and temperature show ‘differences,

hternational
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Transport Packaging — Temperature controlled transport
packages for parcel shipping —

Part 2:
General specifications of testing
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3.1

Scope

5 document specifies the test methods of temperature-controlled packages fot parcd
s include physical, thermal conductivity and insulation performances of trarisport paq
insulation for the purpose of blocking thermal conduction between therinside and the d
Huct package that need temperature control.

Normative references

following documents are referred to in the text in such’a 'way that some or all of th
stitutes requirements of this document. For dated reférences, only the edition cited 4
ated references, the latest edition of the referenced doctiment (including any amendmen

21067-1, Packaging — Vocabulary — Part 1: Generalterms

2233, Packaging — Complete, filled transportpuackages and unit loads — Conditioning for ¢

| shipping.
kages that
utside of a

Pir content
pplies. For
[s) applies.

esting

4180, Packaging — Complete, filled transport packages — General rules for the comppilation of

formance test schedules

22007-1, Plastics — Determinatjonof thermal conductivity and thermal diffusivity — Par
ciples

Terms and definitions
the purposes of thisdocument, the terms and definitions given in ISO 21067-1 and the follo

and [EC maintain terminological databases for use in standardization at the following aq

[SO Online'browsing platform: available at https://www.iso.org/obp

IEC Electropedia: available at http://www.electropedia.org/

F 1: General

wing apply.

dresses:

eutectic system
material or mixture in which phase change occurs at a pre-designed temperature

3.2

phase changing material
PCM

material that absorbs or releases large amounts of thermal energy when changing from one phase
to another

3.3

outside atmosphere temperature
air temperature outside the transport package

© IS0 2021 - All rights reserved
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3.4

inside atmosphere temperature
air temperature inside the transport package

3.5

thermal conductivity

k
parameter

related to the rate at which heat flows through a material

Note 1 to entry: k = (Q-d)/(At-6)

where
k is
Q is
t s
d is
A s
0 is

'he thermal conductivity;

'The amount of heat that flows;
Che time;

he material of thickness;

the cross-sectional area;

the temperature difference.

Note 2 to entry: The typical unit is W-m 1K1,

[SOURCE: 1

3.6
overall he
q

ratio betw,
in temper:
packaging

SO 13943:2017, 3.385]

ht transfer coefficient

ben the density of the heat flow rate per unit of surface area and the prevailing differe
iture (low temperature, T}, and high temperature, T};) across the relevant walls of
material

4 Test method

4.1 Sample preparation

4.1.1 Sa

All tests sh
within 72
selected. If

mpling

h after.the production of the packages. Packages subject for testing shall be rando
this_is not possible, packages as identical as possible to actual packages shall be used

addressed

all be pérformed with new and unused package and product. Tests shall not be perforEed

nce
the

ly
And

infthe report with the agreement of the stakeholders.

4.1.2 Testsample

Test samples used for the tests shall include an actual product. If it is not available, a dummy product
having characteristics as identical as possible may be used. Characteristics include physical and thermal
properties, composition and physical status (e.g. liquid, powder, solids). A product may be packaged
with primary package or unpackaged.

Outside dimension, weight, and total weight including the product shall be measured and recorded prior
to testing according to the mean value obtained from five sample measurements. If a refrigerant or
temperature stabilizer is used to maintain the temperature of the package and product, the characteristics
and performance of this refrigerant or temperature stabilizer shall be recorded in the report.

© ISO 2021 - All rights reserved
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4.1.3 Preconditioning

All samples shall be preconditioned at 23 °C + 1 °C for 24 h prior to testing in accordance with ISO 2233.

4.2 Physical performance test of a package

Physical performance test of packages shall be performed in accordance with test methods specified in
1SO 4180.

4.3 Thermal performance test of a package

4.3]11 Setting temperature conditions

4.3]1.1 Outside atmosphere temperature

An pnvironmental chamber that can consistently maintain the determined-éutside temperjature shall
be fised. The environmental chamber shall be pre-cooled or pre-heated tg the intended tgmperature
confdition before the test. Air velocity of the chamber should be unifofm and is recommepnded to be
controlled between 0,1 m/s and 2 m/s.

Degending on the circumstances, the outside atmosphere temperature shall be determinef either by
tenperature profiles collected from recorded data or pre-determined temperatures set by stakeholders.

Clafise A.1 gives examples of temperature profiles expressed at different seasons, e.g. summer, winter
and| spring/autumn. The predetermined temperaturesshown in A.2 may be used, e.g. =3P °C #1 °C,
239C+1°C,40°C+1°C,etc.

Temperature shall be constant within testing periods depending on the parcel delivery dyration, e.g.
241,48hand 72 h.

4.3{1.2 Inside atmosphere temperature

When no refrigerant or phase change material is used, temperature changes inside a package can
denponstrate the performance of thermal resistance. The following are three types of applidations that
use|refrigerants or phase change'materials:

a) |phase change materjal,'eold water or ice above 10 °C + 1 °C;
b) [solid CO, that cannmaintain temperature down to -78,5 °C + 1 °C (dry ice or eutectic sysfem);
c) |liquid nitrogenh.that can maintain temperature down to -195,79 °C £ 1 °C.

Commercial{parcel shipping usually takes the form of a) or b).

Dath loggers with built-in temperature measurement sensor and memory are used to measure the
outside and inside temperatures of the packages, record the measurement period, and stoie the data.
Sensttivity shait be te Tanm or equal to 0,1 °Cand accuracy snail be 1e Tanm or equai to +1 °C. Data
loggers shall be calibrated before use.

The quantity of data loggers, measurement frequencies and measurement locations shall be determined
as needed before testing. In cases where refrigerants or phase change material are used, they shall
be handled with caution so that the data logger does not contact directly with the product or cooling
agents such as PCM or dry ice.

4.3.2 Measuring overall heat transfer rate of a material

If required, thermal conductivity performance test of a material shall be performed in accordance by
measuring overall heat transfer rate according to ISO 22007-1.

© IS0 2021 - All rights reserved 3
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The heat transfer rate, g (in W/m?2) should be calculated with Formula (1):

q=U(Ty-Ty)
where
U isthe overall heat transfer coefficient in W/m? K);

Ty is the higher temperature in K;

T, is
U is compo)

betwe

condu
betwe

Conductive
thickness g

4.3.3 Te

4.3.3.1 (

This test is
or predicte

.llC }UVVCI tUllllJCl atu1 C ill I(

sed of three heat transfer processes:

bn Ty and its facing surface temperature;

tive heat transfer within the insulating material; and
bn the other side surface temperature and T7.

heat transfer is the major contributor for the heat insulation that’can be obtained by
f heat insulation material (in m) and its thermal conductivity (in\W/m K).

sting insulation performance of a package

feneral

to measure insulation performance of temperature-controlled packages based on exis
d parcel shipping temperature profiles.

hsulation performance test conditions

ons for insulation performance tests are as follows:

rature with less than or equal'to #1 °C during the measurement period;

t or pre-cool the package’until the inside temperature is stabilized;

measufre the temperatur'e every 10 min;

he measurement temperature as the mean value of measurement points inside the chan
ge outside)and the package inside respectively; and

e the inside temperature of the package.

4332 1
The condit
a) testin
tempe
b) prehesz
c)
d) mark
(packd
e) equali
4.3.3.3 H

lacement of sensors for temperature measurement

€y

the

[ing

a chamber that is not influeneed by direct sunlight, heat sources and can maintain and adjust

ber

For common practice, at least 3 sensors are needed for the accurate temperature measurement. Sensors
shall be located upper middle, centre, and lower middle of the package, respectively. If a limited number
of sensors is available, it is recommended to place them in the following order: lower middle, upper
middle and centre of package. The sensor shall not be directly attached the product or cooling agent
such as PCM, dry ice, etc. The inside and outside temperature of the package should be continuously
recorded and reported.

4.3.3.4 Placement of cooling agent in a package

Cooling agents such as ice packs and PCM may be used to maintain optimum temperature of the
package inside. It is recommended to place a cooling agent on the upper middle and 4 sidewalls in a

© ISO 2021 - All rights reserved
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package considering the nature of heat transfer direction. Additional cooling agents may be placed at

the

4.3.

bottom of package, if necessary.

3.5 Running insulation performance tests

Run the following tests in parallel or select one of them depending on customer’s requirement and/or
certain circumstances:

a) maintain the temperature of the package outside according to the temperature profiles; and/or

b)

maintain outside temperature at a predetermined temperature (e.g. 40 °C + 1 °C).

In t
tem
pro

Int
pro
det
stal

Tes

he case of a), the temperature profiles can be created by actual measurements @r 1
perature reports by each region, country, or route (see Annex A for as an example of the te
files).

he case of b), the predetermined temperature may be obtained from a meah ¥alue of t¢
file gathered from actual data. If actual data is not available, the oufside temperatu
brmined based on the climate temperature report from each country, or by agree
keholders.

Reporting test results

L report includes the following information:

a reference to this document (i.e. ISO 22982-2);

the name and address of the laboratory and of the client;

the submission date and test date of samples;

the name, position and signature of the:person who approved the test report;
a statement that the test results-are valid only for the requested tests;

the number of samples usedtin the test;

the dimensional standard, architecture and materials standard, and the total we
sample in kg;

the recorded ingulation performance test conditions, including relative humidity, tempe
preconditionifig period; and

a statementlisting any deviations from the test methods specified in this document.

he climate
mperature

mperature
re may be
ment with

ght of the

rature and
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Annex A
(informative)

Selecting outside atmosphere temperature conditions for running
an insulation performance test

A1l Using temperature profiles

Figures A.] to A.3 provide examples of temperature profiles for outside atmosphere usedyin‘this fest.
The tempdrature profiles are classified into three patterns, representing the climate ©ehvironnfent
during summer, winter and spring/autumn seasons respectively in a regional area~Ihée temperature
profile is cyeated based on the recorded climate data for 24 h during typical doméstic parcel shipping
process. If rotal shipping time exceeds 24 h, users can repeat the temperature cycle, e.g. twice for 48 h
of shipping in total.

Tolerance ¢f the outside atmosphere temperature shall be maintained at amaximum of +3 °C (compdred
with the npean value) but shall not exceed an average value that is & °C. During the test period, a
chamber that can adjust temperature and time to maintain these conditions shall be used.

Temperatufre profiles can be generated by users depending on. the distribution conditions agreed by
stakeholders.

Y
32

. A

26

/
24 / ’ N ~

22 = /‘ \/
~

20 = 7

10 T T T T T T T T T T T T

Key

time, h

temperature, °C

3 °C upper temperature limit line
average temperature line

w N R =< X

-3 °C lower temperature limit line

Figure A.1 — Example of external atmosphere temperature profile in summer
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