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A Study on the Improvement of Maintaining Temperature of
Aviation Dangerous Goods
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{Abstract)

According to the study and experiments performed on the Improvement of
Maintaining Temperature of Aviation Dangerous Goods, a conclusion was drawn that
clear technical guidelines should be established from the design and assembly stage of
temperature-controlled  packaging, taking into account actual transportation
environment. In particular, profiles consisting of only two types of summer and winter
are difficult to adjust flexibly in transportation process with severe weather and
temperature changes such as spring and fall. To this end, there is a need to establish
a compromise profile configuration for summer and winter. It was also found that the
condition of the refrigerant, temperature control, and the speed of the packaging
operation have a significant impact on maintaining constant temperature. Therefore, all
packing operations need to be completed within a short period of time in the
environment close to the target temperature. The current packing instructions provided
by packaging manufacturers do not provide precise instructions on post-conditioning,
but the experiments in this study confirmed that post-conditioning is very important
for maintaining the target temperature, so it is necessary to provide precise legal
packing technical instructions.
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Fig. 1 Failure Case for Maintaining Target Temperature
during Transport (F Company inside data in 2021)

Table 1. International Air transport environment (Normal aircraft temperature - Main deck (F Company inside

data in 2022)
Average Standard Deviation | Minimum Temperature | Maximum Temperature Mean Kinetic Temperature
(©) (©) (©) © (©)
16.9 6.0 -6.5 46.6 19.1
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Table 2. Recommended Storage Temperatures for
Common Dangerous Goods Classes

Class| Chemicals Setting Temperature

For materials that have a flash
point below 23° C and do not
require temperature control,
pre-cool and transport to a
temperature at least 10° C
below the flash point.

Class | Flammable
2.1 Gas

For materials that have a flash
point below 23° C and do not
require temperature control,
pre-cool and transport to a
temperature at least 10° C
below the flash point.

For materials that require
Self-reactive |temperature control, the chiller
substances |must be set below the specified
control temperature

Control below 10~25C depending
on the self-accelerating polymerization

Class | Flammable
3 Liquid

Class
4.1

Polymerizing

substances
ub temperature (SAPT)
For materials that require
Class| Organic |temperature control, the chiller

5.2 | Peroxides |must be set below the specified

control temperature

Normally, vaccines require storage
between 2-8C; for Covidl9,
Pfizer-BioNTech's vaccine should
be stored at ~70°C, and Moderna's
vaccine should be stored at or
below -20TC.

Class| Infectious
6.2 | Substance
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Fig. 3 Test Packaging Inside (Based on Winter)

Table 3. Inmark 10 Series Solution B Refrigerated Shipping System Engineering Qualification Report Result

Summary
Maximum Time of Minimum Time of
Product . Maximum Product . Minimum
Profile Temperature Location Temperature | Temperature Location Temperature
(C) (Hours) © (Hours)
Summer Test 7.89 Bottom Corner 95.5 2.27 Center 24.5
Winter Test 8.00 Bottom Corner 115 3.98 Center 4.00
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Table 4. Procedure for Preparing a Temperature
Control Package for an Experiment

(O Check refrigerator
and freezer
temperatures

@ Pre-conditioning &
post-conditioning

\

(@ Packaging assembling
& packing

=p

@ Data logger
activation
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Table 5. Test Common Conditions

Test profile type Summer Winter
Maximum daytime 1\ 00 200 | Below 20°C
ambient temperature
Pre-conditioning
incubator temperature | 5C/-20C | 5C/-20C
(Refrigerated/Frozen)
Nbr of gelpack
(Refrigerated / Frozen) 373 5/1
Gelpafck Refnggratlon / 96hrs 96hrs
reezing time
Post-conditioning 5 g
temperature 15~25C 15~25C
Package qssembly Warehouse | Warehouse
location
Package assembly e e
location temperature 15-25C 15~25C
1 hour 1 hour
Data logger operation after after
start time package package
completion | completion
Commodity Bottled Bottled
water water
Quantity 500m( 500m(
Package storage area | Warehouse | Warehouse
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Table 6. Post-conditioning Time for Packages that have been at Target Temperature for more than 72 hours

Average ambient Post-conditioning Storage location | Target temperature
temperature Profile Temperature Time average hold time
(0 () (Hrs) temperature (C) (Hrs)
6 Winter 22 0:40 7 94
10 Winter 15 0:40 6 99
11 Winter 15 0:40 15 99
12 Winter 17 0:30 8 111
13 Winter 20 0:30 20 96
14 Winter 20 0:30 10 113
19 Winter 21 1:00 21 78
22 Summer 24 0:30 24 75
22 Summer 24 0:30 24 78
22 Summer 27 0:30 27 82
23 Summer 27 0:30 27 75
23 Summer 25 1:00 25 79
23 Summer 25 1:00 25 75
23 Summer 22 0:30 22 81
23 Summer 22 0:30 22 85
24 Summer 26 0:30 26 86
24 Summer 26 0:30 26 83
25 Summer 26 0:30 26 87
25 Summer 26 0:30 26 82
25 Summer 25 0:50 25 77
25 Summer 24 0:30 25 93
25 Summer 28 0:30 27 76
25 Summer 28 0:30 27 77
25 Summer 24 1:00 20 77
25 Summer 24 1:00 21 77
25 Summer 24 1:40 20 76
26 Summer 26 0:45 26 74
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Instructions for the Safe Transport of Dangerous

Goods by Air (Doc9284), (2023-2024).

[3] International Air Transport Association, Dangerous
(2~8°0) Shipping System Engineering Qualification

Report, (2020).

Goods Regulations, (2023).
[4] Ministry of Land, Infrastructure and Transport,

(2023).
[5] International Safe Transit Association,, ISTA

(2022).

[2] International Civil Aviation Organization, Technical

(5= 2023.11.09. 44 2023.11.17. AAIEH: 2023.11.30.)

Technical Standards for Air Dangerous Goods
Transportation, MOLIT Notification No. 2023-52,

with Cold Chain through an Integrator Network,

Test Procedures, (2023).

[6] Inmark,, Inmark 10 Series/Solution B Refrigerated

[1] F. Company, Following Dangerous Goods Shipments
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