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ABSTRACT
The paper deals with the points to be taken in designing a 
food processing plant with ammonia refrigeration keeping in 
mind the Factories Act . The various aspects to be looked 
into in order to have a safe factory are discussed.  Safety 
aspects in the design, installation and operation of an 
ammonia plant will be dealt with.























HOW DO WE APPLY THE  
FACTORIES ACT WITH 

RESPECT TO AN AMMONIA 
REFRIGERATION PLANT ?



INTRODUCTION TO AMMONIA 
Ammonia is one of the most common compounds found in 
nature. It is essential to earth’s nitrogen cycle. Its release in 
the atmosphere is immediately recycled.

Ammonia is produced both naturally as and as a byproduct 
of numerous manmade processes and is widely available on 
the market at a very low price.



Ammonia (NH3, R-717) is an alkaline and colourless chemical 
compound at atmospheric pressure. Being a mildly 
flammable and toxic substance. 

It is classified as B2L.

A- Non toxic, B – Toxic: 
1-Non flammable, 2-flammable, 3- highly flammable:
L – low flammability



Ammonia does not destroy atmospheric ozone and does not 
contribute to the greenhouse effect linked to global warming. 
It has an ODP of 0.

Refrigeration grade ammonia  is capable of absorbing large 
amounts of heat when it evaporates.

These characteristics make it a highly energy efficient 
refrigerant which can be used effectively in the food industry.  



From an operational perspective, ammonia is generally 
accepted as the most efficient and cost-effective industrial 
refrigerant available.  its lower operating costs contribute to 
lower food prices

First used as a refrigerant in 1850.



Ammonia’s self-alarming quality is due to its well recognizable 
and easily detectable odor. Even the slightest traces of 
ammonia in the air can be detected.

The safety record of ammonia refrigeration is also due to the 
fact that ammonia is 1.7 times lighter than air and thus easily 
vented by mechanical means into the atmosphere



APPLICATIONS
Ammonia has found its greatest application as a refrigerant in industrial 
settings, primarily in the food processing and food distribution sectors. 

Sea food, meat, fruit and vegetable, dairy-related products, breweries 
and ice making.

Under food distribution we have cold storages. 

It is also used in the petrochemical and pharmaceutical sectors.



SAFETY
In the design and operation of a refrigeration plant, the most critical area 
is safety. Accidents result in a loss or damage to stored products as well 
as injury to people.

Safety has to be implemented in 3 areas

Design

Manufacturing and Installation

Operation



SAFETY IN DESIGN
The first step involves the calculation of the heat load. Care 
should be taken that all the necessary factors are taken into 
account for the calculation of the heat load.

The second step involves the design and selection of right 
equipment based on the refrigeration load and operating 
conditions. The design should be based on specific codes 
which are available for pressure vessels. piping and valves



The third step involves the 
selection of the individual 
equipment based on efficiency, 
price and availability



SAFETY IN MANUFACTURING AND INSTALLATION

Specific codes need to be followed in the manufacture of 
equipment to ensure that they are suitable for the operating 
conditions.

The installation of the equipment should be  based on 
standards and specifications



Good workmanship is important. Pipes should be cleaned 
and v cut before welding.

Equipment should be properly secured.

Design documents never specify all the details, the installer 
has a key role in providing good workmanship and making 
judgments that prevents failure once the plant in in 
operation.







Correct equipment should be used for lifting and positioning 
equipment . 

Correct ladders / scaffolding should be  used for working at 
heights

Safety belts should be provided while working at heights.







Refrigerating plants must be positioned so as to prevent their 
being damaged by site traffic and transport activities. 

Refrigerant pipelines must be protected from mechanical damage. 
Mechanical damage may be caused by vehicles or heavy loads.
— Laying above the vehicle height.
— Mounting of protective bars 
— Laying in pipeline ducts

Refrigerant pipelines should have proper supports to prevent 
vibrations.





Refrigerating plants must be 
positioned so as to allow 
inspection from all sides and to 
provide sufficient space for 
maintenance work.



Rescue passages (escape passages) from an installation room 
to safe rooms must not be longer than 20 m and must be 
properly marked. 

Machinery rooms must allow quick escape in case of 
leakages. an emergency exit directly to the outside is 
recommended. 

Doors must open towards the escape direction and must be 
able to be opened at any time from the inside. 



Air exhaust openings like windows shall be arranged to 
prevent human beings from being harmed by the refrigerants 
carried by the exhaust air.
 

A mechanical ventilation is provided if natural ventilation 
through windows or doors is impossible or insufficient. 

As NH3 is lighter than air, the polluted air shall be exhausted 
near the ceiling while fresh air shall be supplied near the 
floor. 



In case of leakage ammonia should be led to an absorption 
system which is used  to dissolve escaping ammonia in water.

According to Pollution Control Board NH3 and oil must be 
prevented from entering the sewerage network.

A sufficient number of fire extinguishers must be available



Pipe labelling should be done



OPERATION
When operating, servicing and maintaining equipment, the following 
instructions are listed below: 

Any work may only be carried out by appropriately trained and 
instructed staff. Instructions should be explicit

It is forbidden to weld or use open flames unless special safety 
instructions are observed. 

Smoking is not allowed in the refrigeration machinery room.



Escape routes must be free from obstacles.

Store suitable personnel protective equipment and respirators at an 
accessible point of the refrigeration machinery room 

Store fire extinguishers at an accessible point of the refrigeration 
machinery room 

A Safety plan should be made available

Poster on first aid should be placed at suitable points



SAFETY PLANT



AMMONIA SAFETY POSTERS



The refrigeration units must not be operated unless full 
functional and operational safety and reliability of all 
components, safety devices and circuits and of the electrical 
switchgear is ensured. 

It might be difficult to reliably detect ammonia at temperatures 
below freezing. It is essential that Ammonia sensors for leak 
detection should be provided.

Safety relief valves must be provided and be operational.



Testing of the entire plant has to be performed prior to start-
up

The detailed operating manuals of the plant manufacturers 
shall be taken into account as well.

Prevention is key to ensuring a safe work environment 
associated with any refrigeration system.



HOW TO MAKE YOUR PLANT 
EFFICIENT AND SAFE



PLANT AUDIT



PIPE MARKINGS



LABELLING



COMMON AMMONIA 
SAFETY ISSUES



1. Poor housekeeping practices (oily or wet floors, 
    storing items in the machine room)

2. Poor pipe quality beneath insulation

3. Absence of adequate pipe labels or no maintenance   
    program of labelling

4. Equipment is operated outside design parameters



5. Blocked escape routes from areas with ammonia      
    present

6. Heavy ice buildup on piping and components; not      
    taking weight into consideration

7. Operators with insufficient training of ammonia         
refrigeration operations and safety awareness



8. Unsafe access to frequently used valves, equipment,   
    etc. for maintenance

9. Leak detection systems that are either non existent, 
    inoperable, not calibrated or not tied to ventilation     
    systems
 

10. Failure to implement maintenance cycling program  
      on valves



11. Open oil draining valves.

13. Gas mask systems and safety equipment are not   
       readily accessible

14. Open electrical cabinets

15. Safety valve closed
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