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Loss Prevention for Reefer Cargo
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Accident to Fresh / Chilled Cargo on Reefer Carrier
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Introduction
In the previous issue, we discussed
prevention of the accident to frozen cargo.
This time, we will cover fresh / chilled cargo.

Similar to frozen cargo, it is important for
carriage of fresh/chilled cargo by reefer
carriers which are equipped properly in sound
conditions with Hatch Covers, Gratings,
Decks and Bulkheads etc. and well maintained
Air Trunks, Insulation of Pipes and Tank
Tops. Furthermore, it is of the utmost
importance that the refrigerating units have
enough cooling power to keep designated
temperatures with minimum deviation since
fresh/chilled cargoes are very sensitive to the

temperature changes.

Fresh/chilled cargoes are also subject to
delicate changes in humidity and/or CO2 gas
density, which means that performance and
maintenance of the ventilator equipment are
indispensable factors to be monitored and/
or controlled. At the same time, the most
fresh/chilled cargoes are soft and tender so
that their cases/packages need to be strong
enough to protect them from deformation,
breakage or crush in transit.
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[1] Uniqueness in Fresh /

Chilled Cargo

The features of, and the points to be noted
in the fresh/chilled cargo transportation are
as follows : -

a) Never cool down below the designated
temperature (or it will freeze and destroy
the tissues of the cargo, losing its market
value completely)

b) The designated temperature for carrying
meat and meat products is very close to
(but above) the freezing point. (Once frozen,
the tissues are broken, and if warmed, the
“best-before” dates are shortened, losing
the market value in either case)

¢) Some of fresh fruits and vegetables are apt
to be claimed against the very minor deviation
from the designated temperature. (In case
of bananas, for example, 13’°C~14°C must
be maintained, otherwise they will decay
(below 13°C) or over-ripen (above 14°C).

d) Fresh fruits and vegetables are packed in
ventilative cartons and exposed directly to
the ambient air (drastic change in temperature
may cause sweating on cargo and resultant
molds) .

e) Fresh fruits and vegetables are breathing
even after their harvest, in-taking oxygen
(O2) and releasing carbon dioxide (COz2)
and water (H20). The higher the ambient
temp, the faster they breathe. The COz2 in
proper density control the breathing to
keep it fresh while CO2 in too high density
will cause decay. Low moisture may dry
up their surface while too high moisture
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causes their pores to open and invite
germs and virus.

f) Corrugated board cartons protect the cargo
inside. Once the carton gets wet to lose its
strength, cargo may be crushed and lose
market value.

NI B (Yellow)
[2] Cause(s) of Accident

Above-noted troubles in terms of Cargo

Temperature, Humidity and/or CO2 emission,
as well as the damaged cartons, are caused by
irregular operations and/or defective equipment
of Refrigerators, Ventilators and/or Cargo
Handling Gears.

a) Refrigerators
The following defects should be checked
carefully.
1) Compressor
Short circuit of its motor and/or wire.
Burning motor and/or piston.
Liquid Back. Oil Hammer.
2) Valve
Breakdown of Delivery Valve and/or
Expansion Valve (automatic, manual).
3) Evaporator Fan
Malfunction, breakdown.
4) Condenser
Uncondensed gas (e.g., air) remains.
Shortage of cooling water.
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5) Coolant
Insufficient supply. Pipes cracked and/or
clogged. Foreign matters like air, water
and/or oil mixed.

6) Regulator
Malfunction and/or breakdown.
Calibration inaccurate (incorrect marking

of temperature units)

Compressor malfunction is caused by poor

insulation, shortage/mismatch of lubricant,
accumulator malfunction, and/or ingress of
lubricant. These factors will jointly or
individually lead to a fatal accident to the
compressor such as breakdown of the whole
refrigerator system, affecting all the cargo
stowed in the hold to deteriorate in quality
or decay.

Valve malfunction will cause irregular gas
pressure in Evaporator and/or Condenser,
which hinders Coolant from evaporating (to
absorb heat) and/or liquidating (to emit heat),
resulting in excessive heat and/or insufficient
cooling capacity causing damage to the
cargo in the hold.

Condenser malfunction may also cause cargo
damages by improper temperature through
shortage of cooling water, remains of
uncondensed gas, clogged Receiver/Strainer
/Pipes, ingress of air/water/oil into coolant
pipes, etc.

Air Blow Fan breakdown will cause insufficient
cooling in the hold, in the same way as Short

Supply of Coolant and/or Leakage of Coolant

through Pipe Cracks which cause less

absorption of heat, resulting in short cooling

power.
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Regulator breakdown/malfunction and/or

inaccurate Calibration will lose control of

temperatures, causing deterioration in
quality by deviation from the designated
temperature, or in other cases, frozen and
chilling injured damage to a part of cargo

stowed near the blower.

b) Ventilator and relative equipment
The following malfunction may also cause

damage to fresh/chilled cargo.

1) Ventilator malfunction/breakdown

2) CO2 Sensor calibration error/breakdown

These apply particularly to fresh fruits and
vegetables, causing decrease of oxygen
and/or increase of CO2 in the hold, leading
to decay/fermentation/germination of the

cargo.

c) Cargo handling and/or
Equipment control
The following are examples of cause of

damage to fresh/chilled cargo.

1) Failure in pre-ventilation of cargo hold.

2) Failure in pre-cooling of cargo hold and
dunnages.

3) Wrong handling of cooling system during
cargo loading/unloading.

4) Improper stowage of cargo failing to
circulate cooling air for all the cargo.

5) Failure in shutting down Weather Hatch
during intermission of cargo handling.

6) Cargo operation in the rain.

7)Wrong/improper defrosting.
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In some cases of fresh fruits/vegetables
shipment, cargo owners will issue specific
loading instructions, designating a particular
way of pre-cooling of cargo hold and dunnages,
modus operandi of refrigerators/ventilators
during/after cargo operation, pre-ventilation of
cargo hold depending on the previous
shipment therein, and/or specific manner of
placing packages in the hold to secure air
circulation (through the holes/openings of
the cartons/crates). Failure in following
exactly such instructions as above will lead to
the increase/decrease of pulp temperature of
the cargo involved, causing over-ripening
and/or decay and/or germination. In case
cargo owners instruct to close Weather
Hatches when cargo operations are suspended,
failure in so doing will also cause over-
ripening/decay/germination as well. Cargo
operation in the rain, valve miss-handling or
clogged exhaust pipes will overflow the
defrost water from the refrigerator into the
hatch, will certainly weaken the packages,
which in turn will cause collapse of cargo
stowage and result in damage to and/or crush

of cargo in question.
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Prevention of Loss/Damasge to
Fresh/chilled Cargo

From the above mentioned discussions and

reasons, it is necessary to care the following

to prevent damages to fresh/chilled cargo;

I Maintenance of designated
temperature (range)

II Control of humidity and CO2
IIT Effective use of equipment

and also by being watchful, before, during
and after cargo operation, on the conditions of
refrigerator, ventilator and related equipment,
checking out the modus operandi including
but not limited to the following phenomena,
and check the causes in general as stated, and
respond quickly (by replacing / repairing /
supplying / adjusting / removing, or improving )
to the malfunction and/or breakdown :
The following are the check list for loss
prevention.

a) Refrigerator

1) Compressor starts quickly?

2) Compressor sounds irregular humming?

3) Compressor sounds irregular knocking?

4)High side pressure showing irregular
high (low) point?

5) Low side pressure showing irregular high
(low) point?

6) In-hatch temperature is out of designated
temperature (range) ?

b) Ventilator and related equipment
1) Density of COz2 in hatch irregularly high
(low)?
2) Ventilator/damper work (open/close)
correctly?
3) Or else function as geared to CO2 sensor?
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7) Exhaust for defrost water clogged with
garbage ?

8) Defrost water valves controlled

Brk correctly ?

9) Defrost water ingress into refrigerator

room and/or cargo hatch ?
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