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Abstract- An experimental performance investigation on
evaporative cooling pads of different materials based on
weather data of Wardha, Maharashtra, India has been carried
out. Saturation efficiency and cooling Capacity of various
cooling pad materials were measured. Effect of water flow
rate on saturation efficiency and cooling capacity has been
investigated for different cooling pad materials like rigid
cellulose, wool wood, khus pads. Saturation efficiency and
cooling capacity have been calculated for flow rates of air
between 3 to 5m3/s and for water flow rate of 75 to 95 cc/sec.
It has been observed that khus pad material gives highest
saturation efficiency of about 77.77% while wood wool pads
material gives lowest saturation efficiency of about 66.67%.
The cooling capacity increases with air flow rate.
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I. INTRODUCTION

Depleting energy resources and increasing
environmental pollution have shifted the attention of all
researchers all over the world to alternative air conditioning
systems. Summer air conditioning systems capable of
maintaining exactly the required conditions in the conditioned
space are expensive to own and operate. Sometimes, partially
effective systems may yield the best results in terms of
comfort and cost. Evaporative air conditioning systems are in
expensive and offer an attractive alternative to the
conventional summer air conditioning systems in places,
which are hot and dry. Evaporative air conditioning systems
also find applications in hot industrial environments where the
use of conventional air conditioning systems becomes
prohibitively expensive.

Evaporative cooling system is based on the principle
that when moist but unsaturated air comes in contact with a
wetted surface whose temperature is higher than the dew point
temperature of air, some water from the wetted surface
evaporates into air.

The latent heat of evaporation is taken from water, air
or both of them. In this process, the air loses sensible heat but
gains latent heat due to transfer of water vapour. Thus the air
gets cooled and humidified. The cooled and humidified air can
be used for providing thermal comfort.

II. CASE STUDY [I]

This paper investigates the performance analysis for a
new sustainable cooling pad for evaporative cooler. The first
one is related with the cooling pads which are used in
evaporative cooler by comparing the different types of pads
like Wood wool pad, khus pad, and cellulose pad to evaluate
the saturation efficiency.

From the above experimentations and analysis on evaporative
cooler we have found that,

1] Wood wool fibers can be compressed and when the
pressure is removed they resume their initial volume.
This is a useful property for minimizing their volume
when shipping. Due to its high volume and large surface
area, wood wool can be used for applications where
water or moisture retention is necessary. The width of
wood wool fibers varies from 1.5 to 20 mm, while their
length is usually around 500 mm depending on the
production process and water absorption capacity is
12.3%.

2] Khus pads are generally made from the roots of khus
plant that is usually found along the canals. Water
absorbing capacity is more than the khus pads. This pads
has one advantage that it gives Pleasant smell when used
in desert cooler. Water absorbing capacity is 16 %.

3] Callous evaporative pads is a special cellulose material
and a unique glass fiber paper which is impregnated and
treated to resist biological and mechanical degradation.
This provides a media longevity and high adsorption
rates for optimum system efficiency. The cross fluted
design of the pads media results in two important effects.
First, it optimizes the amount of surface area available to
hold the water where the air flows over and second, the
angles cause the air to change directions in a way that it
ensures all of the air which will touch a wetted media
surface before leaving the pad. Therefore, the air leaves
the pad with the greatest amount of cooling and or
humidification process is possible. Pads also act as a
natural filter that purifies the inlet air. The carefully
designed flute angle directs water towards both the air
inlet and outlet side; the water then intrinsically flushes
away dust, algae, and mineral build up on the
evaporation surfaces. Pad is designed tough with proper
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water bleed off and regular maintenance, it can be used
in imperfect water and air conditions. Exact and
consistent humidity control can be obtained through
evaporative cooling with callous pads. Its Water
absorbing Capacity is 25%.

Analysis on Evaporative Cooler using varrying cooling
material (Pad), are as follows,

III. CASE STUDY [II]

This case study makes a wide knowledge of selection
of motors and blowers for an evaporative cooler, which play
very vital role in evaporative cooling system. Excess capacity
of fan, blower not only raised the capital cost but also creates
the discomfort.

Here an attempt is made to optimize the components
of evaporative cooler ultimately to produce comfortable
environment. Calculations on heat load in confined space is
very essential parameter to clear the idea about cooling to be
produced for efficient working environment.

3.1. Total heat gain from (1+2) solar heat gain by glass and
transmission heat gain by walls and roofs

Sr.
No
.

Item Area

(Sq.ft.)

Temperature

Difference
(F)

U-
Factor Heat

BTU/Hr
1 All

Glass
100.42
0

45.9 1.1 5070

2 Wall 835.38 38.17 0.106 3380
4 Ceilin

g
323.47 33.8 0.40 4373.31

5 Floor 323.37 33.2 0.40 4321
Safety Factors 5%

On heads 1-5 857.21
Total Heat 18001.5

2
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IV. RESULT AND DISCUSSION

1. From the above analysis, we come to know that for
minimum water flow rate i.e. at 75 cc/sec khus pads has
maximum saturational efficiency i.e. 77.77 %.

2. For minimum water flow rate i.e. at 75cc/sec wood wool
has minimum saturational efficiency i.e.66.67%.

3. As velocity of air goes on increasing temperature drop
also goes on decreasing and at velocity of 5 m3/min
callous pads gives minimum temperature drop i.e. 24°C
dry bulb temperature.

4. Heat removed by the callous pads is maximum i.e. 34
KJ/KgK at 95cc/sec, and heat removed by the khus pads
is minimum i.e. 22 KJ/Kg K at 75cc/sec.

5. From the experimentation analysis we conclude that
callous pads is most suitable pads for the hot and dry
climate of Wardha (Vidharbha) region,
Maharashtra,India.

V. CONCLUSIONS

As from the above Heat Load Calculations, we have
found that, the C.F.M. of our Evaporative Cooler used in
Seminar Hall is 6267.64 Ft³/min. The Evaporative Cooler used
in Seminar Hall is an Axial flow fan which having a
characteristics of low pressure high volume discharge, and can
be used for cooling purpose in (up to 100 sq.m. area) but,
cannot be efficient for the large rooms. The evaporative cooler
installed in seminar hall having a high budget for purchasing
and installing (Approx. 1.5Lakh). Now instead of this we can
used Double Inlet Centrifugal Fan, it is extensively used to
control air pollution system and dust fume extraction system
due to this property it leads to increase our comfort factor. It is
efficient about 89%. As all of their moving parts are enclosed
and they also have particular reduction properties that makes
them ideal for use in filtration system.

REFERENCES

[1] S.Datta, P.N.Sahgal, S.Subrahmaniyam,
S.C.Dhignra.and V.V.N. Kishore, “Design and operation
of evaporative cooling systems,” Journal of Australian
refrigeration, air conditioning and heating, vol. 41(2) ,
pp 28-36, 1987,

[2] BourhanTashtoush, TahatMahmood, Ahmad Al
Hayajneh, Victor A. Mazur and Probert Doug,
“Thermodynamic behavior of an air conditioning system
employing combined evaporative water and air coolers,”
AppliedEnergy, vol. 70, pp 305-319, 2001,



IJSART -Volume 3 Issue 3 –MARCH 2017 ISSN [ONLINE]: 2395-1052

Page | 861 www.ijsart.com

[3] G.P.Maheshwari, F. Al-Ragom, R.K. Suri, “Energy
saving potential of an indirect evaporative cooler”,
Applied Energy, vol. 69, pp 69-76, 2001

[4] Y. J. Dai, K. Smithy, “Theoretical study on a cross-flow
direct evaporative cooler using honeycomb paper as
packing material”, Applied Thermal Engineering,
Volume 22, Issue 13, September 2002, Pages 1417-1430

[5] J. Khedari , R. Rawangkul, W. Chimchavee, J.
Hirunlabh, A. Watanasungsuit, “Feasibility study of
using agriculture waste as desiccant for air conditioning
system”, Renewable Energy 28 (2003) 1617–1628.

[6] Metin, D., Cengiz, K., Levent, S. and Yilmaz, Y., Ali, B.
and Omer, P, 2011. The Effect of Air Velocity on the
Performance of Pad Evaporative Cooling Systems.
African Journal of Agricultural Research, Vol.6 (7), pp.
1813-1822. http://www.academicjournals.org/AJAR

[7] Cengel, Y.A. (2002). “Heat Transfer: Practical
Approach”. First Revised Edition. Tata McGraw-Hill
Publishing Company Ltd, New Delhi.

[8] Kulkarni, R.K. and Rajput, S.P.S (2011). “Theoretical
Performance Analysis of Indirect-Direct Evaporative
Cooler in Hot and Dry Climates”. International Journal
of Engineering Science and Technology (IJEST), Vol. 3,
No. 2, Page No. 1239-1251.

[9] Zuimdie, G. (1994). “Evaporative Air Conditioner for
Automotive Application” Unpublished Msc Dissertation
Submitted to the Department of Mechanical Engineering,
Massachusetts Institute of Technology

[10] Dagtekin M. et al. (2011). The effects of air velocity on
the performance of pad evaporative cooling systems,
African Journal of Agricultural Research, 6, pp. 1813-
1822

[11] Kulkarni R.K., Rajput S.P.S. (2011): Theoretical
Performance Analysis of Indirect-Direct Evaporative
Cooler in Hot and Dry Climates, International Journal
of Engineering Science and Technology, 3, pp.1239-
1251.

[12] Performance Analysis of a Greenhouse Fan-Pad Cooling
System: Gradients of Horizontal Temperature and

Relative Mehmet Aliv DAYIOĞLU, E-mail:

dayioglu@agri.ankara.edu.tr, Tel: +90 (312) 596 15- 96.


