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This manual has been prepared by Ramesh Paranjpey- ASH RAE Fellow Life Member, 

and Alfa Laval India. It is being reprinted with permission from the author. 

Preface 

In vapour compression systems the major components are 

compressor, evaporator and condenser, besides the expansion 

device. Although the compressor is called the heart of the system 

since it is the only moving component and the most expensive 

one, the stored products do not recognize the refrigeration 

tonnage or the type of compressor, condenser etc. Preservation 

of product quality is predominantly dependent on the evaporator 

performance, and the condensing unit of the system becomes the 

back end or supporting part since it is the air cooler that is directly 

exposed to the stored commodity. 

The evaporator or air cooler used for preservation of food, 

therefore, plays the most important part since it circulates the air in 

the cold room at a temperature and humidity required for a particular 

product to be stored. Air circulation and distribution to maintain 

uniform temperature of the room and product is also very important. 

Air cooler selection for each application is unique, to meet the 

expected requirements. Selection of air cooler for high humidity 

storage for products such as vegetables and fruits is very different 

from air cooler selection for low humidity product storage such 

as onions, seed grains, etc. Blast freezers or pre-cooling requires 

altogether different approach for selection of air coolers. 

In view of the large range of evaporators available in the 

market with different coil geometries, materials of construction, 

defrosting methods and circuit options, there is no uniformity 

in technical specifications of air coolers offered by various 

manufacturers and suppliers. Often the selection is based on the 

manufacturer's software, and comparison of different air coolers is 

difficult for the buyer. 
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This guide book is intended to provide refrigeration plant 

designers, operators, consultants and end users the information 

needed to make appropriate selection and to serve as a desk 

reference. The information presented pertains to ammonia air 

coolers for cold storages, freezer rooms, blast freezers, processing 

halls, pre-cooling chambers and other related end uses for 

preservation of food. 

The information has been compiled and the document 

prepared based on various published papers, text books, ASH RAE 

Handbooks and IIAR publications to meet the requirements of 

engineers, contractors, dealers, actual users, etc. without going 

into detailed theoretical aspects or research documents, to make 

it is easy for the reader to absorb the information without missing 

the important aspects while selecting air coolers. 

We are sure that the information presented here would lead 

to more appropriate selection of forced circulation air coolers 

and successful commodity storage, maintaining top class product 

quality without deterioration or weight loss while retaining all the 

nutritional value. 

Introduction 

Refrigeration is essential for food preservation. Heat removal 

from the product via cooling or freezing prevents or slows down 

microbial and chemical changes. Temperature and humidity 

as well as air distribution within refrigerated spaces are major 

considerations in food preservation processes such as post harvest 

cooling, blast freezing, product processing and product storage. 

The timing associated with product temperature pull down and 

heat removal is critical to the final condition and shelf life. 

Evaporator is the crucial component within the refrigeration 

system, being responsible for removal of heat from the product 

and maintaining uniform temperature and air distribution to 

ensure no stagnant area exists and no appreciable weight loss 

takes place 

Definitions 

Forced-Air Circulation Unit Coolers (Unit Coolers) 

A factory-made assembly, including fans for forced air 

circulation and coil to transfer heat from air to the refrigerant. 

They are also referred as air coolers, cooling units, air units, unit 

coolers, product coolers and evaporators. 

Liquid Overfeed Unit Cooler 

A unit cooler in which the refrigerant liquid is supplied at a 

recirculation rate greater than 1. It can be gravity flooded or force 

feed pump circulation type. 

Gross Total Cooling Effect (Cooling Capacity) 

The heat absorbed by the refrigerant, W (Btu/h). This is the 

sum of the Net Total Cooling Effect and the heat equivalent of 

the energy required to operate the unit cooler. This includes both 

sensible and latent cooling. 

Net Total Cooling Effect 

The refrigeration capacity available for space and product 

cooling, W (Btu/h). It is equal to the Gross Total Cooling Effect less 

the heat equivalent of energy required to operate the Unit Cooler. 

This includes both sensible and latent cooling. 

C28 Cold Chain * November· December 2015 

Overfeed Ratio 

The mass ratio of liquid to vapor at the outlet of the liquid 

overfeed unit cooler. This may also be referred to as overfeed rate. 

Recirculation Rate 

Overfeed rate + 1, or the mass ratio of liquid circulated to the 

amount of liquid vaporized. 

Refrigerant Saturation Temperature 

Refrigerant temperature at the Unit Cooler inlet or outlet 

determined either by measuring the temperature at the outlet 

of the two-phase refrigerant flow for a Liquid Overfeed Unit 

Cooler, or by measuring refrigerant pressure and determining 

the corresponding temperature from reference thermodynamic 

tables or equations for the refrigerant. 

Temperature Difference (TD) 

The difference between the dry bulb temperature of the air 

entering the unit cooler and the refrigerant saturation temperature 

at the unit cooler outlet. 

Enthalpy Difference (HD) 

The difference between the enthalpy of the air entering the 

unit cooler and the calculated enthalpy of saturated air at the 

refrigerant saturation temperature at the unit cooler outlet, J/kg 

(Btu/lb). 

Rated Power 

For single phase motors, total fan motor input power, W or kW. 

For poly phase motors, individual fan motor output power, 

kW(hp). 

Standard Air Conditions 

Dry air at 21 °C (70°F) and absolute pressure 101.3kPa (29.92 in 

Hg). Under these conditions, dry air has a mass density of 1.2 kg/ 

m3 (0.075 lb/ft3}. 

Principle of Operation 

Air coolers are the heat exchangers that carry ammonia 

refrigerant inside the tubes. The tubes are provided with external 

1) Drip tray

2) End cover (left!right identical)

3) Mounting feet

4) Fan cowVring

5) Fan unit complete

6) Fan ring heater

7) Safety/repair switch

8) Electric defrost heater

9) Airsock ring

10) Connection box

Parts of an Air Cooler 
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