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1. Overview of Australian perishable chains & 
drivers for innovation (food and 
biopharma) (25 min)

2. Why is temperature important? (5 min)

3. Technologies for the transport of 
perishable products (5 min)

4. 10: 50-11:10 amτCoffee break

Outline of presentation
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6. Technologies for the transport of perishable products 
(continues-10 min)

7. A case study: the link between temperature control, 
quality and market (10 min).

8. SC-ICT innovations

Å RFID for cold chain monitoring (10 min)

Å E-commerce and digital pricing (10 min)

1. The Future (15 min)

2. Acknowledgements  (1 min)

3. Q&A (5 min)

Outline of presentation
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Australian food chains

Logistics

Export-over 43,000 
agricultural businesses
-Revenue = $187 billion

-over 7,000 
manufacturing 
companies
-Revenue $100 
billion

-over 8,000 
supermarkets, 
grocery stores and 
convenience stores
-Revenue $75.4 
billion

-Revenue 
$49 
billion

Road freight: $33.4 
billion
Rail freight: $8.9 
billion
Warehousing & cold 
storage: $4.6 billion

Source: IBISWorldreports, AFGC2009
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Structural analysis: major drivers

Social

Economic/ 
Financial

Technological 
change

Political/ 
Regulatory

Environmental/ 
Ecological

Biotechnology

ICT

Robotics/sensors

Global/local 
economy

Trade 
agreements

Food safety 
regulations

Emissions 
trading scheme

Food labelling

Market power

Productivity

Industry 
concentration

Demographic 
changes

Health & safety
Environmental 

concerns
Disillusion with 
current food 

systems
Adaptation to 

climate 
change

Mitigation of 
impacts

Booming 
environmental 

industry



Key Concerns of Retail and Manufacturer  Decision-Makers 
Top-of-Mind Survey, 2010 (CIES-Consumer Goods Forum)

Source: CIES, 2010

Issue % choosing 
issue

Rank

2010 2009

The economy and consumer demand (cost, demographics, trends)50 1 1

Corporate responsibility 38 2 3

The competitive landscape (consolidation, discounts) 33 3 4

Food safety (standards, traceability, confidence) 32 4 2

Retailer-supplier relations (costs, price, collaboration) 30 5 =5

The retail/brandoffer (e.g. price points, assortment, format) 27 6 =5

Consumer health& nutrition 22 7 7

Consumer marketing (e.g. loyalty programmes) 18 8 8

Technology and supply chain
(logistics, outςof-stock, in-storetechnology)

16 9 9

Internationalisation (global sourcing) 14 10 11



IǳƴǘŜǊ tw wŜǾŜŀƭǎ wŜǎǳƭǘǎ ƻŦ ¦{! CƻƻŘ 9ŘƛǘƻǊǎΩ ¢ƻǇ 
Food Stories 2000-2009

1. Childhood obesity.
2. Mad cow disease.
3. Rise of food safety concerns.
4. /ƘƛƴŀΩǎ ǘŀƛƴǘŜŘ Ƴƛƭƪ ǎŎŀƴŘŀƭΦ
5. Trans-fat revolution.
6. Genetically Modified Foods.
7. Organic food becomes mainstream.
8. Expansion of the food pyramid.
9. !ǘƪƛƴǎ ŘƛŜǘ ŀƴŘ ǘƘŜ Ψ[ƻǿ-CarbΩ ŎǊŀȊŜΦ
10.Nutraceuticals and functional foods.
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HEALTH AND FOOD
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Typical Perishables Supply Chains: 
Fresh-Cuts
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Australian  Biopharmachains

Blood, cells, plasma

Human tissues
Vaccines

Proteins

Laboratory /clinical kits

a) 2 to 8°C
b) 15-25°C
c) -20°C

Pharmaceuticals
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Australian  Biopharmachains

Road freight: $33.4 billion
Rail freight: $8.9 billion
Warehousing & cold 
storage: $4.6 billion

Source: IBISWorldreports



ω Global expenditure in BCL:$5.1 billion/year  (60% 
transport, 40% packaging).

ω By 2011: $6.6 billion/year.

ω Value of shipments:$187 billion/year

ω 7/10 top pharmaproducts will use cold chains by 2014.

ω Short time frame to realise profits/reducing inventory.

ω Global supply chain (manufacturing site ґ ǇŀŎƪŀƎƛƴƎ ǎƛǘŜ 
ґ ƳŀǊƪŜǘ).

ω Expansion to new markets (e.g. China, India).

ω Expansion to urban operations.
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BioPharmaCold Chain Logistics: 
drivers for innovation



Regulatory  drivers

ωRe-inspection.
ωDelays.
ωProductwritten off (spoilagerate of vaccines

=50%accordingto WHO/UNICEF)
ωFinancial/humanlosses.
ωBreachof regulations (GMP, SOPs,GDP,21

CFRPart11, WHO,USP).

Inadequate temperature control 
during transport leads to:
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Case study 1: Vaccine distribution 
in developing countries
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Why is temperature so important 
in perishable chains?

Relative timeςtemperature stability of hepatitis B vaccine (Hep B) and Oral 
Polio Vaccine (OPV) based on data from a WHO study.



Why is temperature so important 
in perishable chains?

Expected keeping quality (shelf-life) for cauliflower at various constant 
storage temperatures.

Shelf-life more than halves



Why is temperature so important 
in perishable chains?

Expected keeping quality (shelf-life) for raw beef at various constant 
storage temperatures.

Shelf-life almost halves



Transport systems TYPICAL DIMENSIONS

Size (external dimensions) Typical

loading

capacity

TRANSPORT MODE

TYPICAL

COOLING

SYSTEMaINSULATED BODIES

COMMONLY USED

VAN OR COMPARTMENT IN MULTI-

TEMPERATURE TRUCK (URBAN/SHORT-

DISTANCE DISTRIBUTION)

TRUCK/TRAILER/SEMI-TRAILER (SHORT/

LONG-DISTANCE DISTRIBUTION)

RAIL (LONG-DISTANCE DISTRIBUTION)

AIRPLANE (LONG-DISTANCE DISTRIBUTION)

SHIP (LONG-DISTANCE DISTRIBUTION)

TYPICAL

VOYAGE

TIMES

1 TO 12 HRS

12 HRS TO

3 DAYS

3 TO 16 DAYS

1 TO 100 HRS

3 DAYS TO 2

MONTHS

M/D CM/E E/D

(1) Normal van with sidewalls and doors foamed with

polyurethane or polystyrene

(2) Insulated  box specially designed to fit inside a van

(3) Non-insulated van carrying (a) product packaged in

insulating materials and aided by phase change materials

or (b) insulated boxes with refrigeration coupled with vanôs

engine

EP

(1) Porthole container: Containers with portholes,

through which cold air from the shipôs refrigeration plant

can be delivered to the cargo space

(2) Integral container: the refrigeration unit is fitted in the

insulated body; the unit may use energy supplied by the

on-board electricity system, an independent diesel

engine or cryogenic systems

(3) Refrigerated vessel: All or part of the holds are

insulated and have ducting to channel cold air from

evaporators using expanded refrigerant or brine

(1) Integral container: the refrigeration unit is fitted in the

insulated body; the unit may run by means of a separate

engine or it may be coupled to the truckôs engine

(2) Insulated box: polyurethane or polystyrene layers

reinforced with fiberglass or steel

(1) Non-mechanically refrigerated insulated cars:  cooling

by (a)  dry ice or other cryogenic substances or (b) air

cooled by ice/water mixtures

(2) Mechanically refrigerated cars: run on electricity

supplied by a central power unit on the train or by an

autonomous motor

(3) Multi-modal container

L W H

3.265 m    1.736 m    1.633 mPanel van

Van truck 5.805 m    2.155 m    2.180 m 20.6 m3

13.4 m3

20 ft 6.096 m   2.438 m   2.438 m 33.0 m3

40 ft 12.192 m   2.438 m   2.438 m 54.9 m3

45 ft
High Cube

13.710 m   2.438 m   2.890 m 75.4 m3

REPRESENTATIVE

TYPES OF

TRANSPORT

Truck

Highway and

intermodal trailers

1st gen converted cargo vessel

1st gen converted tanker

2nd gen cellular containership

3rd gen Panamax class

4th gen post Panamax

5th gen post Panamax plus

1956-1970

1956-1970

1980-1988

1988-2000

2000-?

Years

Years

Years

Years

Years

1970-1980

Years

135 -200 m

215 m

335 m

275-305 m

13-14 m

250-290 m

<9 m

Draft

10 m

Draft

11-12 m

Draft

11-13 m

Draft

Draft

<9 m

Draft

500-700

TEU b

800

TEU

1000-2500

TEU

3000-4000

TEU

4000-5000

TEU

5000-?

TEU

 High Cube13.710 m   2.438 m   2.890 m 75.4 m3
45 ft

48 ft 14.500 m   2.580 m   2.920 m 88.0 m3

(1) Passive insulated system: Sizes vary depending on

specific needs of product.

(2) Active system: Envirotainer TM is the mayor

manufacturer of these units. All models have a similar

cooling range of -20 to +20 oC.

Capacities are: (a) model RAP =8.2 m3; (b) model RKN

=2.9 m3 (c) model CLD =0.164 m3

For container sizes see intermodal

trailers

135 -200 m

B 727-100

B 757-200

B 767-300

B 747-100

Main hold

Forward hold

Aft hold

Main hold

Forward hold

Aft hold

Main hold

Forward hold

Aft hold

Main hold

Forward hold

Aft & Bulk hold

2.240 m      3.180 m          2.500 m 82 - 88 m3

11.9 m3

13.3 m3

155 - 178 m3

19.8 m3

30.3 m3

474 - 479 m3

41 - 47 m3

31 - 37 m3

301 - 344 m3

59 m3

47.5 & 28.3 m3

Double-axle insulated

wagon

Double-axle wagon

WAI28B 16.500 m  2.700 m   2.550 m

2.240 m      3.180 m          2.500 m

2.240 m      3.180 m          2.500 m

2.240 m      3.180 m          2.500 m

84.8 m3

WAF26 15.500 m  4.230 m   2.400 m 74.7 m3

Four-axle wagon A WAF36 21.480 m  4.060 m   2.400 m 107.1 m3

Four-axle wagon B WAF34.2 21.040 m  4.060 m   2.400 m 107.1 m3

Typical system comprises two ice

tanks and electric fans

integral containers, semi-trailers and swap bodies (see intermodal trailers)

a M/D: Mechanical/Diesel; M/E: Mechanical/Electricity; E/D: Vehicleôs engine or alternator; EP: Eutectic plates; C: Cryogenic;

b TEU= twenty-foot equivalent unit; a TEU is a measure of containerized cargo equal to one standard 20 ft container.
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Typical temperature 
profiles



Transport systems TYPICAL DIMENSIONS

Size (external dimensions) Typical

loading

capacity

TRANSPORT MODE

TYPICAL

COOLING

SYSTEMaINSULATED BODIES

COMMONLY USED

VAN OR COMPARTMENT IN MULTI-

TEMPERATURE TRUCK (URBAN/SHORT-

DISTANCE DISTRIBUTION)

TRUCK/TRAILER/SEMI-TRAILER (SHORT/

LONG-DISTANCE DISTRIBUTION)

RAIL (LONG-DISTANCE DISTRIBUTION)

AIRPLANE (LONG-DISTANCE DISTRIBUTION)

SHIP (LONG-DISTANCE DISTRIBUTION)

TYPICAL

VOYAGE

TIMES

1 TO 12 HRS

12 HRS TO

3 DAYS

3 TO 16 DAYS

1 TO 100 HRS

3 DAYS TO 2

MONTHS

M/D CM/E E/D

(1) Normal van with sidewalls and doors foamed with

polyurethane or polystyrene

(2) Insulated  box specially designed to fit inside a van

(3) Non-insulated van carrying (a) product packaged in

insulating materials and aided by phase change materials

or (b) insulated boxes with refrigeration coupled with vanôs

engine

EP

(1) Porthole container: Containers with portholes,

through which cold air from the shipôs refrigeration plant

can be delivered to the cargo space

(2) Integral container: the refrigeration unit is fitted in the

insulated body; the unit may use energy supplied by the

on-board electricity system, an independent diesel

engine or cryogenic systems

(3) Refrigerated vessel: All or part of the holds are

insulated and have ducting to channel cold air from

evaporators using expanded refrigerant or brine

(1) Integral container: the refrigeration unit is fitted in the

insulated body; the unit may run by means of a separate

engine or it may be coupled to the truckôs engine

(2) Insulated box: polyurethane or polystyrene layers

reinforced with fiberglass or steel

(1) Non-mechanically refrigerated insulated cars:  cooling

by (a)  dry ice or other cryogenic substances or (b) air

cooled by ice/water mixtures

(2) Mechanically refrigerated cars: run on electricity

supplied by a central power unit on the train or by an

autonomous motor

(3) Multi-modal container

L W H

3.265 m    1.736 m    1.633 mPanel van

Van truck 5.805 m    2.155 m    2.180 m 20.6 m3

13.4 m3

20 ft 6.096 m   2.438 m   2.438 m 33.0 m3

40 ft 12.192 m   2.438 m   2.438 m 54.9 m3

45 ft
High Cube

13.710 m   2.438 m   2.890 m 75.4 m3

REPRESENTATIVE

TYPES OF

TRANSPORT

Truck

Highway and

intermodal trailers

1st gen converted cargo vessel

1st gen converted tanker

2nd gen cellular containership

3rd gen Panamax class

4th gen post Panamax

5th gen post Panamax plus

1956-1970

1956-1970

1980-1988

1988-2000

2000-?

Years

Years

Years

Years

Years

1970-1980

Years

135 -200 m

215 m

335 m

275-305 m

13-14 m

250-290 m

<9 m

Draft

10 m

Draft

11-12 m

Draft

11-13 m

Draft

Draft

<9 m

Draft

500-700

TEU b

800

TEU

1000-2500

TEU

3000-4000

TEU

4000-5000

TEU

5000-?

TEU

 High Cube13.710 m   2.438 m   2.890 m 75.4 m3
45 ft

48 ft 14.500 m   2.580 m   2.920 m 88.0 m3

(1) Passive insulated system: Sizes vary depending on

specific needs of product.

(2) Active system: Envirotainer TM is the mayor

manufacturer of these units. All models have a similar

cooling range of -20 to +20 oC.

Capacities are: (a) model RAP =8.2 m3; (b) model RKN

=2.9 m3 (c) model CLD =0.164 m3

For container sizes see intermodal

trailers

135 -200 m

B 727-100

B 757-200

B 767-300

B 747-100

Main hold

Forward hold

Aft hold

Main hold

Forward hold

Aft hold

Main hold

Forward hold

Aft hold

Main hold

Forward hold

Aft & Bulk hold

2.240 m      3.180 m          2.500 m 82 - 88 m3

11.9 m3

13.3 m3

155 - 178 m3

19.8 m3

30.3 m3

474 - 479 m3

41 - 47 m3

31 - 37 m3

301 - 344 m3

59 m3

47.5 & 28.3 m3

Double-axle insulated

wagon

Double-axle wagon

WAI28B 16.500 m  2.700 m   2.550 m

2.240 m      3.180 m          2.500 m

2.240 m      3.180 m          2.500 m

2.240 m      3.180 m          2.500 m

84.8 m3

WAF26 15.500 m  4.230 m   2.400 m 74.7 m3

Four-axle wagon A WAF36 21.480 m  4.060 m   2.400 m 107.1 m3

Four-axle wagon B WAF34.2 21.040 m  4.060 m   2.400 m 107.1 m3

Typical system comprises two ice

tanks and electric fans

integral containers, semi-trailers and swap bodies (see intermodal trailers)

a M/D: Mechanical/Diesel; M/E: Mechanical/Electricity; E/D: Vehicleôs engine or alternator; EP: Eutectic plates; C: Cryogenic;

b TEU= twenty-foot equivalent unit; a TEU is a measure of containerized cargo equal to one standard 20 ft container.

Multi-compartment, multi-
drop units
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Multi-compartment vans: example 
of air temperature profiles

Precooling

Loading (dock at 0°C)

Defrost
Normal  operation

Switch-off

Compartment 2

Compartment 3

Compartment 1



Transport systems TYPICAL DIMENSIONS

Size (external dimensions) Typical

loading

capacity

TRANSPORT MODE

TYPICAL

COOLING

SYSTEMaINSULATED BODIES

COMMONLY USED

VAN OR COMPARTMENT IN MULTI-

TEMPERATURE TRUCK (URBAN/SHORT-

DISTANCE DISTRIBUTION)

TRUCK/TRAILER/SEMI-TRAILER (SHORT/

LONG-DISTANCE DISTRIBUTION)

RAIL (LONG-DISTANCE DISTRIBUTION)

AIRPLANE (LONG-DISTANCE DISTRIBUTION)

SHIP (LONG-DISTANCE DISTRIBUTION)

TYPICAL

VOYAGE

TIMES

1 TO 12 HRS

12 HRS TO

3 DAYS

3 TO 16 DAYS

1 TO 100 HRS

3 DAYS TO 2

MONTHS

M/D CM/E E/D

(1) Normal van with sidewalls and doors foamed with

polyurethane or polystyrene

(2) Insulated  box specially designed to fit inside a van

(3) Non-insulated van carrying (a) product packaged in

insulating materials and aided by phase change materials

or (b) insulated boxes with refrigeration coupled with vanôs

engine

EP

(1) Porthole container: Containers with portholes,

through which cold air from the shipôs refrigeration plant

can be delivered to the cargo space

(2) Integral container: the refrigeration unit is fitted in the

insulated body; the unit may use energy supplied by the

on-board electricity system, an independent diesel

engine or cryogenic systems

(3) Refrigerated vessel: All or part of the holds are

insulated and have ducting to channel cold air from

evaporators using expanded refrigerant or brine

(1) Integral container: the refrigeration unit is fitted in the

insulated body; the unit may run by means of a separate

engine or it may be coupled to the truckôs engine

(2) Insulated box: polyurethane or polystyrene layers

reinforced with fiberglass or steel

(1) Non-mechanically refrigerated insulated cars:  cooling

by (a)  dry ice or other cryogenic substances or (b) air

cooled by ice/water mixtures

(2) Mechanically refrigerated cars: run on electricity

supplied by a central power unit on the train or by an

autonomous motor

(3) Multi-modal container

L W H

3.265 m    1.736 m    1.633 mPanel van

Van truck 5.805 m    2.155 m    2.180 m 20.6 m3

13.4 m3

20 ft 6.096 m   2.438 m   2.438 m 33.0 m3

40 ft 12.192 m   2.438 m   2.438 m 54.9 m3

45 ft
High Cube

13.710 m   2.438 m   2.890 m 75.4 m3

REPRESENTATIVE

TYPES OF

TRANSPORT

Truck

Highway and

intermodal trailers

1st gen converted cargo vessel

1st gen converted tanker

2nd gen cellular containership

3rd gen Panamax class

4th gen post Panamax

5th gen post Panamax plus

1956-1970

1956-1970

1980-1988

1988-2000

2000-?

Years

Years

Years

Years

Years

1970-1980

Years

135 -200 m

215 m

335 m

275-305 m

13-14 m

250-290 m

<9 m

Draft

10 m

Draft

11-12 m

Draft

11-13 m

Draft

Draft

<9 m

Draft

500-700

TEU b

800

TEU

1000-2500

TEU

3000-4000

TEU

4000-5000

TEU

5000-?

TEU

 High Cube13.710 m   2.438 m   2.890 m 75.4 m3
45 ft

48 ft 14.500 m   2.580 m   2.920 m 88.0 m3

(1) Passive insulated system: Sizes vary depending on

specific needs of product.

(2) Active system: Envirotainer TM is the mayor

manufacturer of these units. All models have a similar

cooling range of -20 to +20 oC.

Capacities are: (a) model RAP =8.2 m3; (b) model RKN

=2.9 m3 (c) model CLD =0.164 m3

For container sizes see intermodal

trailers

135 -200 m

B 727-100

B 757-200

B 767-300

B 747-100

Main hold

Forward hold

Aft hold

Main hold

Forward hold

Aft hold

Main hold

Forward hold

Aft hold

Main hold

Forward hold

Aft & Bulk hold

2.240 m      3.180 m          2.500 m 82 - 88 m3

11.9 m3

13.3 m3

155 - 178 m3

19.8 m3

30.3 m3

474 - 479 m3

41 - 47 m3

31 - 37 m3

301 - 344 m3

59 m3

47.5 & 28.3 m3

Double-axle insulated

wagon

Double-axle wagon

WAI28B 16.500 m  2.700 m   2.550 m

2.240 m      3.180 m          2.500 m

2.240 m      3.180 m          2.500 m

2.240 m      3.180 m          2.500 m

84.8 m3

WAF26 15.500 m  4.230 m   2.400 m 74.7 m3

Four-axle wagon A WAF36 21.480 m  4.060 m   2.400 m 107.1 m3

Four-axle wagon B WAF34.2 21.040 m  4.060 m   2.400 m 107.1 m3

Typical system comprises two ice

tanks and electric fans

integral containers, semi-trailers and swap bodies (see intermodal trailers)

a M/D: Mechanical/Diesel; M/E: Mechanical/Electricity; E/D: Vehicleôs engine or alternator; EP: Eutectic plates; C: Cryogenic;

b TEU= twenty-foot equivalent unit; a TEU is a measure of containerized cargo equal to one standard 20 ft container.
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Refrigerated truck



Refrigerated trucks: example of 
product temperature distribution

Frequency distributions and cumulative percentage of product temperatures 
measured in a commercial truck shipment (fresh-cut salads and bulk containers of 
mayonnaise)



Transport systems TYPICAL DIMENSIONS

Size (external dimensions) Typical

loading

capacity

TRANSPORT MODE

TYPICAL

COOLING

SYSTEMaINSULATED BODIES

COMMONLY USED

VAN OR COMPARTMENT IN MULTI-

TEMPERATURE TRUCK (URBAN/SHORT-

DISTANCE DISTRIBUTION)

TRUCK/TRAILER/SEMI-TRAILER (SHORT/

LONG-DISTANCE DISTRIBUTION)

RAIL (LONG-DISTANCE DISTRIBUTION)

AIRPLANE (LONG-DISTANCE DISTRIBUTION)

SHIP (LONG-DISTANCE DISTRIBUTION)

TYPICAL

VOYAGE

TIMES

1 TO 12 HRS

12 HRS TO

3 DAYS

3 TO 16 DAYS

1 TO 100 HRS

3 DAYS TO 2

MONTHS

M/D CM/E E/D

(1) Normal van with sidewalls and doors foamed with

polyurethane or polystyrene

(2) Insulated  box specially designed to fit inside a van

(3) Non-insulated van carrying (a) product packaged in

insulating materials and aided by phase change materials

or (b) insulated boxes with refrigeration coupled with vanôs

engine

EP

(1) Porthole container: Containers with portholes,

through which cold air from the shipôs refrigeration plant

can be delivered to the cargo space

(2) Integral container: the refrigeration unit is fitted in the

insulated body; the unit may use energy supplied by the

on-board electricity system, an independent diesel

engine or cryogenic systems

(3) Refrigerated vessel: All or part of the holds are

insulated and have ducting to channel cold air from

evaporators using expanded refrigerant or brine

(1) Integral container: the refrigeration unit is fitted in the

insulated body; the unit may run by means of a separate

engine or it may be coupled to the truckôs engine

(2) Insulated box: polyurethane or polystyrene layers

reinforced with fiberglass or steel

(1) Non-mechanically refrigerated insulated cars:  cooling

by (a)  dry ice or other cryogenic substances or (b) air

cooled by ice/water mixtures

(2) Mechanically refrigerated cars: run on electricity

supplied by a central power unit on the train or by an

autonomous motor

(3) Multi-modal container

L W H

3.265 m    1.736 m    1.633 mPanel van

Van truck 5.805 m    2.155 m    2.180 m 20.6 m3

13.4 m3

20 ft 6.096 m   2.438 m   2.438 m 33.0 m3

40 ft 12.192 m   2.438 m   2.438 m 54.9 m3

45 ft
High Cube

13.710 m   2.438 m   2.890 m 75.4 m3

REPRESENTATIVE

TYPES OF

TRANSPORT

Truck

Highway and

intermodal trailers

1st gen converted cargo vessel

1st gen converted tanker

2nd gen cellular containership

3rd gen Panamax class

4th gen post Panamax

5th gen post Panamax plus

1956-1970

1956-1970

1980-1988

1988-2000

2000-?

Years

Years

Years

Years

Years

1970-1980

Years

135 -200 m

215 m

335 m

275-305 m

13-14 m

250-290 m

<9 m

Draft

10 m

Draft

11-12 m

Draft

11-13 m

Draft

Draft

<9 m

Draft

500-700

TEU b

800

TEU

1000-2500

TEU

3000-4000

TEU

4000-5000

TEU

5000-?

TEU

 High Cube13.710 m   2.438 m   2.890 m 75.4 m3
45 ft

48 ft 14.500 m   2.580 m   2.920 m 88.0 m3

(1) Passive insulated system: Sizes vary depending on

specific needs of product.

(2) Active system: Envirotainer TM is the mayor

manufacturer of these units. All models have a similar

cooling range of -20 to +20 oC.

Capacities are: (a) model RAP =8.2 m3; (b) model RKN

=2.9 m3 (c) model CLD =0.164 m3

For container sizes see intermodal

trailers

135 -200 m

B 727-100

B 757-200

B 767-300

B 747-100

Main hold

Forward hold

Aft hold

Main hold

Forward hold

Aft hold

Main hold

Forward hold

Aft hold

Main hold

Forward hold

Aft & Bulk hold

2.240 m      3.180 m          2.500 m 82 - 88 m3

11.9 m3

13.3 m3

155 - 178 m3

19.8 m3

30.3 m3

474 - 479 m3

41 - 47 m3

31 - 37 m3

301 - 344 m3

59 m3

47.5 & 28.3 m3

Double-axle insulated

wagon

Double-axle wagon

WAI28B 16.500 m  2.700 m   2.550 m

2.240 m      3.180 m          2.500 m

2.240 m      3.180 m          2.500 m

2.240 m      3.180 m          2.500 m

84.8 m3

WAF26 15.500 m  4.230 m   2.400 m 74.7 m3

Four-axle wagon A WAF36 21.480 m  4.060 m   2.400 m 107.1 m3

Four-axle wagon B WAF34.2 21.040 m  4.060 m   2.400 m 107.1 m3

Typical system comprises two ice

tanks and electric fans

integral containers, semi-trailers and swap bodies (see intermodal trailers)

a M/D: Mechanical/Diesel; M/E: Mechanical/Electricity; E/D: Vehicleôs engine or alternator; EP: Eutectic plates; C: Cryogenic;

b TEU= twenty-foot equivalent unit; a TEU is a measure of containerized cargo equal to one standard 20 ft container.
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Reefer containers



Transport systems
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Frequency distribution and cumulative percentage for in-pallet temperature 

measurements made in a kiwifruit container travelling from New Zealand to Europe. The 

container air delivery set-point was -0.5 C̄ and the industry recommended product 

tolerance (0̄C ± 0.5 C̄ for this shipment) is shown in grey(Tanner & Amos, 2003)

Industry Recommended Tolerance
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Containment systems 
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Thermal packaging/pallet 
systems 

http://www.fdcpackaging.com/containers/pallet_ss.html
http://www.isc-ship.com/content.cfm/insulated_shippers_vip
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Alternatives to active refrigeration

OsPackSystems Pty Ltd (based in Dandenong, Victoria).
CSIRO (PL: Dr Nick Smale).

Assessment of container liners for temperature control during 
wine shipments in non-refrigerated shipping containers.

A. 4x 20 ft containers loaded with 960 cases (full load, 6 layers high).
B. External ambient temperature, humidity and solar radiation conditions 

were reproduced in a Container Test Facility.
C. Both the ceiling and wall facing East were exposed to the simulated 

solar radiation.
D. Conditions simulated a 7-day shipment assuming voyage from Adelaide 

(AUS) to Cartagena (COL)
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Instrumentation and placing of liners
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{ƻƳŜ ǊŜǎǳƭǘǎΧ



Monitoring Technology

VERITEC KOOLTRACK FOURIER SYSTEMS

COLE-PARMER

LOGTAG

TEMPTALE 4

TINYTAG

http://www.microdaq.com/fourier/microlog_plus/ec700.php
http://www.microdaq.com/logtag/trix-8.php
http://www.tinytag.info/products/product_Loggers_detail.asp?157,0,1,0,0


Monitoring Technology

OnVu(http://www.onvu.com/). Bayreuth, Germany

TI AND TTI

http://www.onvu.com/
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Coffee break!



Food Chain Intelligence
KNOWLEDGE...INNOVATION...ACTION

Temperature and quality: a case 
study

ÅMaterial developed by the Horticulture Industry 
Network (HIN).
ÅHIN: partnership between the horticulture industry 
and DPI
ÅCases developed for South Australia but applicable to 
all exporting States.
ÅCase: SA exporters lose an export contract to Asia 
and want to find out why.
ÅProduct: stonefruit.
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Case study 2: Temperature & 
quality



What is ICT?

ÅInformation and Communication Technologies 
(ICT): all available  technical infrastructure, 
knowledge  and skills that allow an 
organisation to execute business activities, 
chain processes and communication.

ÅInfrastructure = organisations/institutional 
arrangements, networks, computers , peripherals, 
software, packages, procedures, technical 
information, communications stds.
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ΨIȅǇŜ ŎȅŎƭŜΩ ŦƻǊ ŜƳŜǊƎƛƴƎ 
technologies


