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ABSTRACT

This project aims to establish whether a practical intermittent balanced atmosphere procedure, using collaps-
ible tents and air tight trucks in place of door to door containers, can be developed. From the results it would
appear that it will be possible to create a balanced atmosphere en-route in trucks. It would further seem pos-
sible to create a balanced atmosphere in tents pitched in the packhouse cold store, the harbour’s holding store
and the overseas receiver’s cold store. A CO, controller designed for the project worked well but needs to be

smaller with longer lasting batteries.

INTRODUCTION

The first export of South African avocado fruit under
controlled atmosphere (CA) took place during 1995.
The technology was gradually phased in and is now
universally adopted. Generally, an atmosphere of
6% CO, and 4% O, is used. However, during recent
years, certain service providers have started using
a balanced atmosphere (BA) where the CO, is al-
lowed to passively build up to 8%. This level is then
maintained for the duration of the containerised por-
tion of the export journey (the O, is not regulated
and is approximately 13% when the CO, level is set
at 8%). Information generated during industry tri-
als and laboratory experiments (Kruger et al., 2019)
has shown that the above BA combination delivers
similar results to CA. This prompted us to attempt to
establish whether BA can be used in other links of the
chain such as the packing house, refrigerated trucks,
the harbour transit cool store and the cool store of
the importer.

The present report deals with trials performed in
refrigerated trucks, as well as in packing house cool
stores. The aim of the refrigerated truck trials was to
firstly establish how air-tight they are (this is not only
important in terms of the present study, but also in so
far as planned SmartFresh applications in the trucks
are concerned). This will be followed by trials aimed at
creating balanced atmospheresin the trucksduringthe
2019 season.

In the packing house based leg of the study, the
aim was to develop and test appropriate technologies
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that will allow for the creation of balanced atmos-
phere conditions inside collapsible tents placed with-
in the cool stores of packers, transit facilities, import-
ers and ripeners.

MATERIALS AND METHODS
Refrigerated truck tests

This part of the study was performed in two phases.

During the first phase, the CO, build up in one truck
each from three service providers was recorded after
loading at three packing houses in Tzaneen until ar-
rival at the storage facilities near Cape Town harbour.

During the second phase, curtains (Fig. 1) were
installed in three trucks from the fleet of the service
provider found to have the most air tight trucks. The
above operation was then repeated.

Cold room tent tests

A transparent plastic tent with an electrical conduit
pipe frame (Fig. 2) was used for the trials. A CO,
controller with pipes that can be fitted to the wall of
the tent was thereafter designed. The tent was filled
with fruit and the CO, allowed to build up in the tent.
The accuracy and efficiency of the system was there-
after tested.

RESULTS AND DISCUSSION

The CO, and O, levels recorded in the trucks are
shown in Figure 3. The CO, levels in the trucks of
the first two service providers increased to between
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Figure 2. Tent and CO, controller assembly used in the
packing house-based trials. The tent was designed for

-—TmE . one pallet and consisted of a plastic sleeve fitted over
an electrical conduit pipe frame. The controller-assem-
Figure 1. Curtain fitted behind the doors of a refrigerated bly was made up of a CPU unit housed in a plastic con-
truck from the service provider with the most air-tight trail- tainer. Plastic pipes were used to connect the valves to
ers. The curtain was fitted to the inside of the trailer using the plastic sheeting and the battery was placed on the
double sided tape. Silicon was inserted in the corners. outside of the tent.
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Figure 3. Oxygen and carbon dioxide levels recorded in 6 refrigerated truck/trailer combinations travelling from Tzaneen
to Cape Town harbour. Figure 3a-3c consist of readings taken inside the trailers of three service providers (the trailer
represented by Figure 3c proved to be the most air tight). Figure 3e-3f consist of readings taken inside three trailers
of the service provider with the most air tight trailers after fitting a plastic curtain behind the door. The curtain did not
further improve the air tightness of the trailers.
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2.5% and 3% (Figs. 3a & 3b) Packhouse cold room tent test
while those of the third increased 9,4

to between 3.5% and 4% during 9,2

the journey to Cape Town har- 9,0
bour (Fig. 3c). In the latter case, 88
the fitting of a curtain behind the
doors did not further increase the %5 l 4
CO, levels inside the trucks (Figs. 8,4 ;
3d-3f). 82

The CO, levels measured in the 80

tent during a 4-day period are 78
shown in Figure 4. For this spe- !

€O, (%)
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8%. As may be deduced from the 8 = 8 = 8 = S = 8 =

graph, the apparatus and setup

worked satisfactorily. It is inter- Date/Time

esting to note that the intervals

between the closing and opening Figure 4. Carbon dioxide levels inside a custom-made single pallet tent fitted

of the valves decreased as the with a specially designed CO, controller assembly. The controller managed to
fruit's respiration rate increased maintain the CO, levels between 8% and 9% inside the tent.

towards the end of the storage
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HFR Transport share key values
of commitment, good manners,
mutual respect and integrity.
Our strategy embodies ongoing
growth and stability through
superior service delivery,
equipment, operations,
coordination, staff, technology
and planning. We also strive
towards on-going commitment
and collaboration with our
customers and the satisfaction
of their ever evolving needs.

HFR Transport is a leading,
independent national and
cross-border  transporter with

a broad range of corporate and
independent clients throughout
Southern  Africa. Our main
focus is refrigerated cargo but
we also carry dry, valuable and
perishable loads. We deliver on
temperature and on time... every
time. This enables us, to focus
on commercialised goods as well
as seasonal products like fruit
and vegetables.

Honorable, Focused, Reliable.

‘Our routes and
destinations are
convenient for both small
and large enterprises who
require trustworthy and
affordable, temperature-
controlled transport.’

We service the whole of South
Africa including neighbouring
countries like Namibia, Botswana,
Zimbabwe, Malawi, Swaziland
and Mozambique.

Our highly skilled workforce, well
planned maintenance program,
dedicated operations, 24/7
tracking division and clean fleet
set us apart in the industry. All
our trailers are standardised to be
30 pallet, high cube, lightweight
trailers with a carrying capacity
of over 29 ton.
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