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Contents of the course
• 1.1 Personal safety and safe working prac�ce

• 1.2 wear Goggles or safety glasses when handling refrigerants

• 1.3 Never close compressor discharge valve with refrigera�on unit in opera�on

• 1.4 Never apply heat to a sealed refrigerant system or container

• 1.5 refrigerant gas tends to displace air and cause oxygen deple�on, resul�ng in 
suffoca�on and possible death

• 1.6.precau�ons when handling refrigerant oil

• 1.7 Electrical safety when working on refrigerant unit

• 1.8 Use of safety Data Sheet for refrigerant and refrigerant oil

Contents of the course

• 2.1 Storage of food supplies, Heat transfer in reefer container

• 2.2 Heat from matura�on and fresh air

• 2.3 Types of reefer cargo and care

• 2.4 Basic guideline for handling reefer container

Reefer Technician Course
• Subject Candidates: Trainee Fi�ers, Junior Engine Officers
• Dura�on : 5 days
• Objec�ves of the Training
• A�er comple�on of the training, the trainees should understand 

the following:
• 1) Personal safety and safe working prac�ce in Reefer 

containers
• 2) Storage of food  supplies, Heat transfer in reefer container
• 3) Refrigera�on cycle
• 4) The structure of each component
• 5) Introduc�on to Reefer Container
• 6) Maintenance works, Gas Charging , Purging, Leak detec�on  

including  proper use of tools
• 7) Trouble response
• 8)  Refrigera�on  Simulator prac�cal 



Contents of the course

• 3. Refrigera�on Cycle and Refrigerant

• 3.1 Refrigera�on cycle

• 3.1.1 Physical basis of working, Heat measurement, Latent 
heat ,sensible heat, specific heat, superheat ,sub cooling 
terms  as used in ref cycle  

• 3.1.1 Compression

• 3.1.2 Condensa�on

• 3.1.3 Expansion

• 3.1.4 Vaporiza�on

• 3.1.5 Simple Prac�cal Cycle

• 3.1.6 How to draw a refrigera�on Cycle

Contents of the course

• 4.1The structure and  Basic knowledge of equipment

• 4.2 Compressor

• 4.3 Condenser

• 4.4 Receiver

• 4.5 Expansion valve

• 4.6 Evaporator

• 4.7 Accessories and other components

Contents of the course
• 5. Introduc�on  to  Reefer Container
• 5.1 Outline of Reefer Container
• 5.2  Why Reefer container  controlled Atmosphere( 

CA)
• 5.3 Safety devices

– De-frost device and control circuit
• 5.4 Check points of Reefer Container during loading on 

board
• 5.5 Check points of Reefer Container at sea



Contents of the course

• 6.1Maintanence of Reefer Containers

• 6.2 How to use the Gauge Manifold

• 6.3 How to charge the Refrigerant gas

• 6.4 How to charge the Refrigerant oil

• 6.5 Vacuum pump opera�on

• 6.6 How to read temperature recording chart

• 6.7 How to check leakage of Refrigerant 

Contents of the course

• Trouble Response

• Compressor Motor Burn out

• Faulty High pressure switch

• Low Suc�on Pressure

• Filter Dryer Faulty, Chocked

• Shortage of Refrigerant

• Leakage of Refrigerant

Contents of the course

• 8.1 Prac�cal Training

• 8.1.1 Demonstrate use of gauge manifold

• 8.1.2  Use of  Low pressure and High pressure  switch

• 8.1.3 Use of compound gauge

• 8.1.4 System layout and descrip�on of  system



Personal Safety 
while working on 
Reefer Container

Personal Safety while working on 
Reefer Container

Always wear Goggles or safety glasses when handling refrigerants.

Be sure the Gauge Manifold hoses are in good condi�on, never let them 
come in contact with fan motor blade or any hot surface .

Never close compressor discharge valve with refrigera�on unit in 
opera�on. Never operate unit with discharge valve shut.

Keep your hands, clothing and tools clear off the fans when the 
refrigera�on unit is running.
If it is necessary to run refrigera�on unit  with covers removed ,be 

careful of tools or  meter used in the area.

Personal Safety while working on 
Reefer Container

• Never apply heat to a sealed refrigerant system or container.

• Fluorocarbon refrigerants in presence of open flame or electrical arc produces 
toxic gases that are severe respiratory irritants capable of causing death.

• Be sure that all moun�ng bolts are �ght and  are of  correct length for their 
par�cular applica�on

• Use extreme cau�on when drilling holes in unit. The holes may weaken structural 
components. Holes drilled into electrical units may cause fire. Holes drilled in to 
refrigerant unit may cause leakage of gas.

• Use cau�on when working around exposed coil fins. The fins can cause painful 
lacera�ons.



Personal Safety while working on 
Reefer Container

• Use cau�on when working with refrigerant or refrigerant system with any closed 
confined area with limited air supply (for example trailer, ship container or ship 
hold) as refrigerant gas tends to displace air and cause oxygen deple�on, resul�ng 
in suffoca�on and possible death

• Use  cau�on and follow  manufactures suggested prac�ce  when using  scaffolding  
and ladders

• When exposed to atmosphere in their liquid state, fluorocarbon refrigerant 
evaporate rapidly, freezing anything they contact

• First Aid: In the event of Frost Bite the objec�ve of First Aid is to protect the frozen 
area from further injury, to warm the affected  area rapidly and  to maintain 
respira�on

• EYES: Contact  with liquid immediately flush eyes  with large amount of water and  
get prompt  medical a�en�on

Personal Safety while working on 
Reefer Container

• SKIN : contact  with skin flush area  with large amount of lukewarm water.Do not 
apply heat. Remove contaminated clothing and shoes. Wrap burns from frost bite 
with dry sterile bulky dressing to protect form infec�on and injury.Get Medical aid

• INHALATION: Move  vic�m to fresh air and use CPR or mouth to mouth ven�la�on 
if  necessary. Stay with vic�m  un�l medical assistance arrive.

Precau�ons  for Ref OIL

• Refrigerant OIL handling

• Observe the following precau�ons when handling refrigerant oil:

• Do not allow refrigerant oil to contact  your eyes

• . Do not allow prolonged  or repeated contact with skin or clothing

• To prevent irrita�on you should wash thoroughly immediately a�er handling 
refrigerant oil. Rubber gloves are recommended when handling Polyol Easter 
based refrigerant oil.



Precau�ons  for Ref OIL

• When compressor is removed from the unit , oil level should 
be noted or the oil removed from the compressor should be 
measured so that the same amount of  oil can be maintained 
in the replacement compressor.

• DO not use standard synthe�c or mineral oil to the 
refrigera�on system. If Easter based oil becomes 
contaminated with moisture ,or motor burn out 
contaminants, dispose off properly –DO NOT USE!!

Electrical safety

• Electrical  safety :

• When servicing or repairing  refrigerant unit ,the possibility of severe or 
even  fatal injury from electrical shock exists.

• Lethal voltage poten�al  can exist in the power cord, inside the control 
box, inside any high voltage junc�on box,, at the motors ,and within  wiring 
harness.

• PRECAUTIONS:

• Be certain that unit ON/OFF switch is switched OFF before connec�ng or 
disconnec�ng the refrigera�on unit power plug

• Be certain the unit power plug is clean and dry before connec�ng to power 
source.

• Precau�ons for serving  units  where microprocessors  are fi�ed:

• Be careful of electrosta�c discharge as this may cause significant damage 
to electronic components of the ref unit

Precau�ons  for Welding

• Precau�ons  against welding of units: Whenever electric  
welding is to be performed on any por�on of the refrigera�on  
unit container or container chassis with the refrigera�on unit 
a�ached it is necessary to ensure welding current are not 
allowed to flow through the electronic circuits of the unit

• . Procedures  must be followed. .Disconnect all power to the 
electrical unit.



Safet  Warning SIGN 

SAFETY WARNING 

Storage of food supplies

• Understanding  the condi�ons  needed for  storage of  perishable  food 
products

• Recent data shows that there is large amount of food product loss. 
Globally approximately one –third of all food produced for human 
consump�on is lost or wasted.

• There are several methods to store perishable food products

• The products can be salted, dried, laid in sugar, smoked, cooked, pickled, 
packed in vacuum and even buried in the ground. All of these methods 
change the quality of the products.

• The products will not appear as fresh food a�er any of  these treatments 
and they  will change shape and  colour.

• As an  alterna�ve cooling and freezing can be used as storage methods



Storage of food supplies

Kind of Meat Short Time Storage Long Time Storage

Poultry -1.0 degC -22/-18degC

Fish +1.1degC -22/18degC

Lamb -1/0degC -18/-12degC

Beef -1/+1.5degC -22/18degC

If meat has to be stored for a longer period, it has to be placed in a 
room where the temperature ,depending on the kind of meat, is kept 
in the range from-10degC to -30degC

Table shows storage temperature:

The above table shows that the needed temperature ,when storing foodstuffs, 
amongst other things is dependent on storage �me and kind of food .

Storage of food supplies

• For maximum  storage life, the storage temperature and the pre -
treatment of the product  have to be ideal. Both too high and too low 
temperature will shorten the storage life of the commodi�es.

• heat  will be transferred from  the outside air through the insula�on on 
the walls to the storage room in  accordance to the temperature 
difference

• If there is no refrigera�on unit in the storage room to remove the 
transferred heat, then the temperature in the room will increase un�l it 
remains the same  as the outside  air temperature.

Heat

• Heat is a form of energy , primarily created  by 
the transforma�on of other type of energy 
into heat energy.

• The measurement of temperature has  no 
rela�on  to the quan�ty of heat.

• The basic unit of heat measurement is either 
joule or wa� in the metric  system



Latent Heat and  sensible heat

Sensible Heat

• Sensible heat is defined as the heat involved  
in a  change of temperature of a substance . 
When the temperature of  water is raised 
from 0degC to 100degC an  increase in  
sensible  heat  content is taking place

Sensibleand Latent Heat

The above figure shows the hea�ng of ice at -5degC to  convert it 
to water vapors at 100degC

Sensible heat equa�on: 
Q = m XC X (T2-T1)
Where Q is heat ,or enthalpy in  joules
m = mass of substance
C= Specific heat of a substance
T2=Final temperature
T1=Ini�al temperature



Latent Heat

• Latent heat of evapora�on ; a change  of a 
substance  from liquid  to vapour or  from 
vapour back to liquid involves  latent heat  of 
evapora�on. Since  boiling  is only  a rapid 
evapora�ng process it  is also called the latent 
heat of  boiling or for the reverse process the 
latent  heat of condensa�on

Latent heat

• Latent heat of  fusion :a change of a 
substance  from  solid to liquid ,or  from liquid 
to solid  involves the latent heat of fusion. 
when one kilo of ice melts it absorbs 335 K 
joule of heat  and if one kilo of water is to be 
frozen into ice it has 335 K joule of heat to be 
removed

Latent Heat

• When one kilo of water boils or evaporates it 
absorbs 2257.9Kjoule and  to condense steam 
to one kilo of water 2257.9 Kjoule heat must 
be extracted from it.



Reefer Container 

Reefer Container

• General Descrip�on:

• Reefer container  is  an all- electric, one piece, 
self contained  refrigera�on  unit with bo�om 
air discharge each unit is designed to cool and 
heat large containers  for shipboard or  
overland transit. 

• Each refrigera�on unit is  equipped  with 60 � 
power cable  for opera�on on 460-
380VAC/3ph/60-50Hz

• An  automa�c  phase  correc�on system 
provides  the proper  electrical phase  
sequence for compressor, condenser fan and 
evaporator  fan motor opera�on

• Unit  features  include  a semi –herma�c 
compressor  with  liquid injec�on system.

• A water cooled  condenser  receiver tank



Respira�on of Food Products

•Room temp = 0degC

•Commodi�es

Qt heat 
entering room 
from outside

Outside temperature t out = 20degC 

• QT is the heat transferred through the 
insula�on from the outside to the storage 
room because of the temperature difference:

• ?t = tout – t room

• QT = k x A x ?t

• K = Kcal per m2 per degC

• Q = heat  content =Enthalpy, called joule or 
calorie



Heat Transfer form Food Stuff

• Heat From Matura�on and Fresh Air
• Example; Respira�on Reac�on inside fruit such as apple:
• [C6H12O6 + 6O2 = 6CO2 + 6H2O  + HEAT ]
• [ Glucose is a 6-carbon structure with the chemical formula 

C6H12O6. It is all over as source of energy for every organism in the 
world and is essen�al to fuel both aerobic and anaerobic cellular 
respira�on.]

• Commodi�es such as fruits and vegetables are all living  organisms 
where the internal processes (chemical and biological) will con�nue 
a�er harves�ng. The respira�on process will con�nue, which 
means they will absorb oxygen(O2) from the surrounding 
atmosphere and give off carbon dioxide (Co2). This process 
generates heat, called matura�on  heat, which is one of the 
reasons  for an increase in the 

Example of Reefer Container 
Specifica�on

Example of Reefer Container 
Specifica�on



Reefer Container Cargo

Chilled Cargo

Types of Chilled cargo



Frozen cargo

Special cargo



Cri�cal Shipment Informa�on

Cargo check  by : Satellite Monitoring and 
Remote Temperature Tracking

Cargo check at sea



Humidifica�on System Air Handling System

Air delivery method
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