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	1. Unit-5:
Food Preservation, Cold  Storage,
Refrigerators & Water Coolers
Refrigerators & Water Coolers
Prepared by
Ankur Sachdeva
Assistant Professor, ME
 


	2. Definition
• Food Preservation  may be defined as the process
of treating and handling food in such a way as to
stop, control, or greatly slow down spoilage and,
of course, to minimize the possibility of food-
borne illness while maintaining the optimum
nutritional value, texture, and flavor.
borne illness while maintaining the optimum
nutritional value, texture, and flavor.
• Shelf-life may be defined as the time it takes a
product to decline to an unacceptable level.
Deterioration of foods will result in loss of quality
attributes, including flavor, texture, color, and
other sensory properties.
Ankur Sachdeva, Assistant Professor, ME
 


	3. Advantages of Food  Preservation
• increased shelf-life
• decreased hazards from microbial pathogen
• decreased spoilage (microbial, enzymatic)
• inactivation of anti-nutritional factors
• ensured round the year availability of seasonal foods
• perishable foods that can be transported to far-off distances from
the site of production
the site of production
• increased availability of convenience foods (e.g. Ready-to-serve
beverages, Instant mixes etc.)
• increased variety of foods, some with enhanced sensory properties
and nutritional attributes.
• preservation in some cases produces a different form of the
products which are of great importance in various cuisines. E.g.
raisins, squash and wines made from grapes.
Ankur Sachdeva, Assistant Professor, ME
 


	4. Factors Leading to  Food Spoilage
• Spoilage due to physical change
– Impact, bruising and squeezing
– desiccation or dehydration
• Spoilage due to chemical change
• Spoilage due to chemical change
– Internal spoiling agents : Enzymes
– External spoiling agents: bacteria, yeast, moulds
(fungus)
Ankur Sachdeva, Assistant Professor, ME
 


	5. Methods of Food  Preservation
• Heat processing
• Dehydration
• Chemical preservation
• Canning
• Canning
• Pasteurization
• Freezing
Ankur Sachdeva, Assistant Professor, ME
 


	6. Refrigeration in Food
Preservation
1.  Food processing:
(i) Slow freezing
(ii) Quick freezing
-Indirect contact freezing
-Air blast freezers
-Air blast freezers
-Immersion freezing
2. Food Preservation:
- Cold storages
3. Distribution:
-Refrigerated vehicles
Ankur Sachdeva, Assistant Professor, ME
 


	7. Shelf Life Vs  Temperature..
Ankur Sachdeva, Assistant Professor, ME
 


	8. Recommended Storage Temps.
Product  Storage Temperature
Milk 4°C
Butter, Sweets 2°C to 8°C
Ice-Cream -20°C to -22°C
Vegetables 2°C to 8°C
Vegetables 2°C to 8°C
Fruits 0°C to 4°C
Meat -20°C
Pharma Products 2°C to 8°C
Frozen Fish -18°C to -29°C
Cheese -18°C
Ankur Sachdeva, Assistant Professor, ME
 


	9. Cold Storage
• Cold  storage is the one widely practiced method for bulk
handling of the perishables between production and
marketing processing.
• It is one of the methods of reserving perishable
commodities in fresh and whole some state for a longer
period by controlling temperature and humidity with in the
period by controlling temperature and humidity with in the
storage system.
• Maintaining adequately low temperature is critical, as
otherwise it will cause chilling injury to the produce. Also,
relative humidity of the storeroom should be kept as high
as 80-90% for most of the perishables, below (or) above
which his detrimental effect on the keeping quality of the
product.
Ankur Sachdeva, Assistant Professor, ME
 


	10. Working of Cold  Storage plant
• The working principle of the cold
storage is based upon the vapour
compression refrigeration cycle.
• The refrigerant (ammonia) is
compressed by the compressor
and is delivered to the condenser
which is cooled by a fan.
The high pressure liquid after
• The high pressure liquid after
being cooled by a condenser is
collected in a receiver from
where it goes to the expansion
valve.
• The expansion valve takes the
required quantity of the
refrigerant depending upon the
load on the evaporator.
Ankur Sachdeva, Assistant Professor, ME
 


	11. Working of Cold  Storage plant
• Evaporator: It is the heat
exchanger where actual cooling
takes place. It evaporates
(vaporize) the low-pressure, low-
temperature liquid refrigerant
(with low boiling point) by
taking/utilizing heat from
atmosphere/storage
atmosphere/storage
compartment to be cooled, thus
heat content of fruits or
vegetable decrease and it cool
due to this cyclic process (Chilled
air is produced due to convection
current)
• Blowers: It circulates chilled air in
the refrigerated space to cool the
fruits and vegetables by
convection process.
Ankur Sachdeva, Assistant Professor, ME
 


	12. Benefits of Cold  Storage
• Most fruits and vegetables have a very limited life after
harvest if held at normal harvesting temperatures.
Postharvest cooling rapidly removes field heat,
allowing longer storage periods.
• Proper postharvest cooling can:
• Proper postharvest cooling can:
– Reduce respiratory activity and degradation by enzymes;
– Reduce internal water loss and wilting;
– Slow or inhibit the growth of decay-producing
microorganisms;
– Reduce the production of the natural ripening agent,
ethylene.
Ankur Sachdeva, Assistant Professor, ME
 


	13. Types of Cold  Storage
• Based on the purpose the present day cold stores are classified into
following groups:
1. Bulk cold stores: Generally, for storage of a single commodity
which mostly operates on a seasonal basis E.g.: stores for potatoes,
chilies, apples etc.
2. Multi purpose cold stores: It is designed for storage of variety of
commodities, which operate practically, throughout the year.
commodities, which operate practically, throughout the year.
3. Small cold stores: It is designed with pre cooling facilities. For
fresh fruits and vegetables, mainly for export oriented items like
grapes etc.
4. Frozen food stores: It is designed for with (or) without processing
and freezing facilities for fish, meat, poultry, dairy products and
processed fruits and vegetables.
5. Mini units /walk in cold stores: It is located at distribution center
etc.
6. Controlled atmosphere (CA) stores: It is mainly designed for
certain fruits and vegetables
Ankur Sachdeva, Assistant Professor, ME
 


	14. Cold Storage Rooms..
Fruits  Dairy Products
Frozen Fish
Ankur Sachdeva, Assistant Professor, ME
 


	15. Domestic Refrigerator
Ankur Sachdeva,  Assistant Professor, ME
 


	16. Internal Parts of  a Refrigerator
• Compressor
• Condenser
• Expansion Valve/Capillary
Tube
• Evaporator/Chiller/Freezer
• Evaporator/Chiller/Freezer
• Thermostat
• Defrost System
Ankur Sachdeva, Assistant Professor, ME
 


	17. Internal Parts of  a Refrigerator
• Compressor: The compressor is located at the back of
the refrigerator and in the bottom area. The
compressor sucks the refrigerant from the evaporator
and discharges it at high pressure and temperature.
The compressor is driven by the electric motor and it is
the major power consuming device of the refrigerator.
the major power consuming device of the refrigerator.
• Condenser: The condenser is the thin coil of copper
tubing located at the back of the refrigerator. The
refrigerant from the compressor enters the condenser
where it is cooled by the atmospheric air thus losing
heat absorbed by it in the evaporator and the
compressor. To increase the heat transfer rate of the
condenser, it is finned externally.
Ankur Sachdeva, Assistant Professor, ME
 


	18. Internal Parts of  a Refrigerator
• Expansion valve/Capillary tube: The refrigerant leaving the
condenser enters the expansion devise, which is the
capillary tube in case of the domestic refrigerators. The
capillary is the thin copper tubing made up of number of
turns of the copper coil. When the refrigerant is passed
through the capillary its pressure and temperature drops
down suddenly.
down suddenly.
• Evaporator/Chiller/Freezer: The refrigerant at very low
pressure and temperature enters the evaporator or the
freezer. The evaporator is the heat exchanger made up of
several turns of copper or aluminum tubing. In domestic
refrigerators the plate types of evaporator is used as shown
in the figure above. The refrigerant absorbs the heat from
the substance to be cooled in the evaporator, gets
evaporated and it then sucked by the compressor. This
cycle keeps on repeating.
Ankur Sachdeva, Assistant Professor, ME
 


	19. Internal Parts of  a Refrigerator
• Temperature control device or thermostat: To control the
temperature inside the refrigerator there is the thermostat,
whose sensor is connected to the evaporator. The
thermostat setting can be done by the round knob inside
the refrigerator compartment. When the set temperature is
reached inside the refrigerator the thermostat stops the
electric supply to the compressor and compressor stops
reached inside the refrigerator the thermostat stops the
electric supply to the compressor and compressor stops
and when the temperature falls below certain level it
restarts the supply to the compressor.
• Defrost system: The defrost system of the refrigerator
helps removing the excess ice from the surface of the
evaporator. The defrost system can be operated manually
by the thermostat button or there is automatic system
comprising of the electric heater and the timer.
Ankur Sachdeva, Assistant Professor, ME
 


	20. External Visible
Parts of  a Refrigerator
• Freezer Compartment
• Thermostat Control
• Refrigerator
Compartment
Compartment
• Crisper
• Refrigerator Door
Compartment
• Switch
Ankur Sachdeva, Assistant Professor, ME
 


	21. External Visible
Parts of  a Refrigerator
• Freezer compartment: The food items that are to be
kept at the freezing temperature are stored in the
freezer compartment. The temperature here is below
zero degree Celsius so the water and many other fluids
freeze in this compartment. If you want to make
cream, freeze the food etc. they have to be kept in the
cream, freeze the food etc. they have to be kept in the
freezer compartment.
• Thermostat control: The thermostat control comprises
of the round knob with the temperature scale that help
setting the required temperature inside the
refrigerator. Proper setting of the thermostat as per the
requirements can help saving lots of refrigerator
electricity bills
Ankur Sachdeva, Assistant Professor, ME
 


	22. External Visible
Parts of  a Refrigerator
• Refrigerator compartment: The refrigerator
compartment is the biggest part of the refrigerator.
Here all the food items that are to be maintained at
temperature above zero degree Celsius but in cooled
condition are kept. The refrigerator compartment can
condition are kept. The refrigerator compartment can
be divided into number of smaller shelves like meat
keeper, and others as per the requirement.
• Crisper: The highest temperature in the refrigerator
compartment is maintained in the crisper. Here one
can keep the food items that can remain fresh even at
the medium temperature like fruits, vegetables, etc.
Ankur Sachdeva, Assistant Professor, ME
 


	23. External Visible Parts  of a
Refrigerator (Contd..)
• Refrigerator door compartment: There are
number of smaller subsections in the refrigerator
main door compartment. Some of these are egg
compartment, butter, dairy, etc.
• Switch: This is the small button that operates the
• Switch: This is the small button that operates the
small light inside the refrigerator. As soon the
door of the refrigerator opens, this switch
supplies electricity to the bulb and it starts, while
when the door is closed the light from the bulb
stops. This helps in starting the internal bulb only
when required.
Ankur Sachdeva, Assistant Professor, ME
 


	24. Working of Domestic  Refrigerator
Ankur Sachdeva, Assistant Professor, ME
 


	25. Water Coolers
Parts of  a Water Cooler:
1. Compressor
2. Motor
3. Receiver
4. Condenser
4. Condenser
5. Expansion Valve
6. Evaporating coils
surrounding water tank
7. Water Tank
8. Cover
9 & 10. Pressure gauges
Ankur Sachdeva, Assistant Professor, ME
 


	26. Working of Water  Cooler
• The working principle of the
water cooler is based upon the
vapour compression refrigeration
cycle.
• The refrigerant is compressed by
the compressor and is delivered
to the condenser which is cooled
by a fan.
by a fan.
• The high pressure liquid after
being cooled by a condenser is
collected in a receiver from
where it goes to the expansion
valve.
• The expansion valve takes the
required quantity of the
refrigerant depending upon the
load on the evaporator.
Ankur Sachdeva, Assistant Professor, ME
 


	27. Working of Water  Cooler
• As the refrigerant passed through the
expansion valve, its temperature falls
down considerably (up to – 10°C). Its
pressure also falls down.
• Then this liquid refrigerant passes
through the evaporator coils, which
surround the water tank (water may
be stored in it). The liquid refrigerant
in the coils absorbs its latent heat
be stored in it). The liquid refrigerant
in the coils absorbs its latent heat
from the water, leaving it cooled.
• The liquid refrigerant as it flows
through the evaporator coils is
converted into vapour and by the
time it leaves the coils, it is almost
converted into dry vapour. This
vapour is again compressed through
the compressor.
• This way this cycle is repeated again
and again. The cooled water may be
drained out and the fresh water may
be added to the tank for cooling
Ankur Sachdeva, Assistant Professor, ME
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