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Abstract— Two stage evaporative cooler is one of the most
efficient and environmental friendly in use. In our
experimental set up we made use of two types of
evaporative cooling technologies i.e; Direct and indirect
evaporative cooling. The water from the upper tank of
cooler is made to flow from the copper tubes the heat
exchanger channels which are at certain distance from the
evaporative pads and pass to the aspen pads. We also design
storage box for storing perishable vegetables. This concept
is widely used from domestic to industrial application.
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I. INTRODUCTION

Evaporative cooling system is most suitable for hot and dry
tropical regions because evaporative cooling largely depend
on two factors i.e; decrease in humidity and increase in
temperature of the surrounding. There are two types of
evaporative cooling system where as in Direct cooling there
is use of cellulose media with water contact surface where
air is passed through it uniformly. Because of it humidity
increases which is undesirable. Whereas in indirect cooling
system air is cooled by passive cooling without making
direct contact with water medium. In this air is maintained
lowered with the help of heat exchanger channels. With this
temperature is maintained to lower temperature called wet
bulb temperature(WBT).Avoiding various effect of Direct
cooling and considering lower efficiency of indirect
evaporative cooling system therefore combined system is
called Direct-Indirect two stage evaporative cooler.

Il. SPECIFICATION OF EVAPORATIVE COOLER

In our experimental study the specification of evaporative
cooler are as follows:

A. Cooler Body:

The of a cooler in our experimental study is made is of sheet
metal. The size of our evaporative cooler is of 2ft*1.5ft.

B. Copper Tubes:

Copper tubes which we are using in our experiment is of
10mm diameter and 50ft in length accordingly of our use.
Tubes will take water from upper tank of the cooler and act
as a heat exchanger channels. It is in front of cooler and are
at certain distance from evaporative pads for cooling effects.

C. Aspen Pads:

They are at outside of the cooler and on the storage box act
as an evaporative pads cooling effects. Its thickness is of
30mm.it has to prevent against sagging and bulging of pads
and pad holders to maintain the thickness of a pads, wires
trends from such netting mat used in the pad holders were
used to bind at specific intervals the pairs of netting together
and thus maintain the predetermined thickness of the pads.

D. Specification Table:

Sr.no Part Size Function
name
Cooler -
1 Body 2ft*1.5ft Body of a cooler
10mm Water flows through
Copper . the upper tank and act
2 Diameter and
Tubes . as a heat exchanger
50ft in length
channels
3 Aspen 30mm Evaporative pads for
pads thickness cooling effects
. X -
4 Storage 1_0 6*4 Storing perishable
inches foods

Table 1: Specification table

I1l. WORKING PRINCIPLE OF EVAPORATIVE COOLER

The working principle of our experimental set is as follows:
The atmospheric air is made to flow inside the evaporative
cooler. The water from the upper tank of the cooler is drawn
in the copper tube which is at certain distance from the
evaporative pads and in front of the cooler acts as the heat
exchanging channels. The water from the tubes made to
flow from the aspen pads for the cooling effect. The aspen
pads are on the storage box from which water flows from it
which gives cooling effect inside the storage box.

A. Designing Array:

As our study is conducted on evaporative cooler we consider
the designing array for requirement of cooling effects.
Effectiveness of cooler has relationship with relative
position of tubes has to be decided. Here we are using 7
tubes on both the sides of the cooler and on other hand 10
tubes at the back of the cooler. Holes are made punched by
means of epoxy punching of approximately of diameter
10mm.The array of the pipe matches with the array of holes
to ensure that the water is dripping from the tank holes fall
directly into Water tank is fitted at the top of pipe array
whereas it is located at the bottom in traditional evaporative
coolers .Diameter of pipe s tightly fitted having air tight
caps fitted with pipe cavity to avoid dripping of water from
the bottom. Storage box is also provided made up of
aluminium .On this storage box aspen pad is provided to
maintain low temperature inside the storage box. Storage
box we are using is of 10*6*4 inches.

B. Advantages:

Evaporation lowers the temperature of the surrounding
produce. It also increases the moisture content of the air. It
does not required skilled worker for operation. It is more
suitable for rural areas. It is not only applicable for domestic
purpose but also for industrial purpose. Consumption of
energy is less. It is easy to maintain. A component of
evaporative cooler is easily available in the market.
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C. Disadvantages:

In dry and tropical regions due to scarcity of water it is not
applicable. Span pads required continuous flow of water.
Mineral contained in the water may damage the evaporative
pads.

IV. CONCLUSION

In evaporative cooler the rate of water loss has largely
influenced by the reduction of temperature in the storage
chamber and increase relative humidity. It is eco-friendly
and produces less pollution. It has low cost and more
efficient. Factors like evaporative pad material and thickness
should be considered of prime importance.
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