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ABSTRACT:  

Energy consumption all over the world is increasing rapidly and we need to develop ways to conserve energy 

for futurerequirement for our comfort conditions generally we use an air conditioner, it uses a vapour 

compression refrigeration system. This refrigeration system consumes very large amount of power (about 1.5 

KW), also the cost of this system is high. So the other option for maintaining comfort is evaporative cooler. The 

cost of evaporative cooler is less than that of AC; also it consumes less power than AC. The main drawback of 

evaporative cooler is that the air supplied by the cooler contains the large amount of humidity. Due to which 

when an individual sits in the air of the cooler, he/she feels stickiness on the body which is not comfortable for 

him/her. This project work involves the manufacturing and design of split cooling unit which will cool air but 

not increase its humidity. It will maintain the room at comfort conditions by recirculating the air in the room 

through split unit. 

   

1.INTRODUCTION 

The phenomenon of evaporative cooling is a common process in nature, whose applications for cooling air are 

being used since the ancient years. In fact, it meets this objective with low energy consumption, being compared 

to the primary energy consumption of other alternatives for cooling, as it is simply based in the phenomenon of 

reducing the air temperature by evaporating water on it. Due to great consumption of energy in buildings, there 

are increasing demands to design energy-efficient heating, ventilation, and air-conditioning (HVAC) equipments 

and systems for buildings. The evaporative cooler was very popular in twentieth century; many of these, made 

the use of wood wool pads to bring a large volume of water in contact with moving air to allow evaporation to 

occur. A typical design includes a water reservoir, a pump to circulate water on the pads and a fan to supply air 

through the pads and into the cooling space. This design and this material remained constant in evaporative 

coolers in some areas where they are also used to increase humidity. In India, the union ministry of power’s 

research pointed out about 20-25% of total electricity utilized in government buildings gets waste due to non 

productive design, resulting in an annual energy related financial loss of about RS.1.5 billions. Conventional 

heating ventilation and air conditioning systems consume approximately 50%of building energy. Conventional 

vapour compression air conditioning systems consume a large portion of electrical energy which is produced 

mostly by fossil fuels. This type of air conditioning is therefore neither eco-friendly nor sustainable.  
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2.MODIFIED DESIGN-SPLIT COOLING UNIT  

Welded joints are used for construction of many structures. Welding is a joining or repair process which induces 

high residual stress field, which combines with stresses resulting from in-service loads, strongly influencing in-

service behavior of welded components. When compared with stresses due to service loads, tensile residual 

stress reduces crack initiation life, accelerates growth rate of pre-existing or service-induced defects, and 

increases the susceptibility of structure to failure by fracture. Also, welding residual stresses are formed in a 

structure as a result of differential contractions which occur as the weld metal solidifies and cools to ambient 

temperature.  

Previously some of the methods like heat treatment and peening kind techniques were used for reduction of 

residual stress. However, those methods need special equipment and are time consuming. In this, we are 

proposing a new method for reduction of residual stress using vibration during welding. For this Mechanical 

vibrations will be used as vibration load. In this work, Finite Element Method(FEM) will  

Split Cooling Unit consist of three heat exchangers. The temperature of water of the Evaporative cooler 

decreases gradually after starting the cooler. This cooled water is supplied to the Split Cooling Unit. When the 

air passes through the heat exchanger, it losses its heat and cooled air of 25
o
C is supplied to the room without 

increasing its humidity. This unit can be used in non-coastal region. 

 

 

                

Fig:1.1 Modified Design Spilt Cooling Unit 

The split unit has a fan which will supply air to room. The air thus supplied will be cool and non humidified. 

Only split unit will be keep into the cooling space and the evaporative cooler will not thus the split unit will take 

air from the and after cooling it the unit will supply air back to the room thus due to this recirculation there will 

be more cooling effect. The air from evaporative cooler can be use to cool another space where humidity is 

desired. This system requires very less power (130W) than that of AC. Also the cost of system is very less than 

that of AC.  
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2.1 SELECTION OF EVAPORATIVE COOLER 

The Cooler buyer finds it difficult to select the right cooler to suit his requirement because of his inadequate 

knowledge about coolers. At present, the market is flooded with different brands of coolers, each one promising 

something new with large difference in prices. This further adds the confusion in the minds of buyer .Therefore 

the purchase is lastly made on the outer finish and manufacturer’s recommendations. Except a few, most 

manufacturers themselves are not aware of the cooler technique and the coolers are manufactured with thumb-

rule occupied with minor changes. 

 

2.2DESIGN OF SPLIT COOLING UNIT  

 

 

 

 

 

 

 

 

 

 

Fig:1.2  Design of Spilt Cooling Unit 

The Split cooling unit consist of three heat exchangers equally spaced in which chilled water is supplied from 

the Evaporative cooler by using a high pressure submersible water pump of 40W. A fan of  

18 W is fitted between the first and second heat exchanger, as shown in figure. One common rail is attached at 

the inlet of split unit which supplies the water to all three heat exchanger at equal pressure while another 

common rail is attached at the outlet of heat exchanger which collects the water from the heat exchanger and 

supplies to the water tank of Evaporative cooler 

 

3.THEORETICAL ANALYSIS 

 

 

 

 

 

 

 

 

                                                          Fig:1.3Split Cooling Unit 
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The cooling efficiency of evaporative air cooling is measured by the saturation effectiveness or the evaporative 

saturation efficiency (η) (ASHRAE Standard, ANSI/ASHRAE Standard 133–2001). It is determined primarily 

by the measured temperatures of the air entering and exiting the rigid media using the following equation: η 

=100X (Td1-Td2/Td1-Twb) 

Where,Td1 =inlet dry-bulb temperature (ºC).  

            Td2 =outlet dry-bulb temperature (ºC). 

            Twb =thermodynamic wet-bulb temperature of the inlet  air(ºc). 

            η =evaporative saturation efficiency (%). 

The coefficient of performance of split unit and the evaporative cooler is given by  COP= h1-h2/w 

Where,  h1 = heat of air at inlet  

 h2 =  heat of air at outlet  

 w = workdone 

It should be noted that the above equations consider the water vapour and not the water liquid. The 

solid media can be considered to simulate a heat exchanger. Consequently the heat or mass transfer coefficient 

can be calculated with log mean temperature difference T or density difference of water vapour v to proxy q 

and in me we obtain. h=q /As T 

Where, h   = heat transfer coefficient (W /m
2
K) 

           As = total wetted surface area of rigid media (m
2
); and T= the log mean temperature difference for a 

constant water temperature in the heat exchanger, which is  assumed to be equal.  

 

4. EXPERIMENTATION 

1. The conventional evaporative cooler.  

2. A duct consisting of three heat exchangers and a fan to supply air.  

The below figure shows the actual set up of evaporative (Desert) cooler used for the testing purpose. All the 

components used in the assembly of cooler are discussed in the previous point  

 

 

 

 

 

      

Fig:1.4Assembly of Desert cooler used for testing                         Fig1.5Set up of Desert Cooler used for testing 
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4.1CALCULATION 

 Saturation Effectiveness: 

η=100X (Td1-Td2/Td1-Twb) 

Where,Td1 = dry bulb temperature(°C) 

= 42,    Td2 = outlet temperature (°C)= 25 

Twb =thermodynamic wet bulb temperature= 17 

η = saturation efficiency 

η =100X (42-25/42-17)   η =28% 

Heat transfer Co-efficient: q=hAs Δ T 

Where, h = heat transfer coefficient (W m
-2

K
-1

); 

As = total wetted surface area of rigid media (m
2
); and 

Δ T is usually taken to be the log mean temperature                                         Table:1From Psychometric chart 

difference for a constant water temperature in the heat 

exchanger, which is assumed to equal the wet-bulb 

temperature.q = W/As (Where, W= Power consumption 

in watt)         q = Heat flux in watt/ m
2
 

q =131/ 0.025908 = 50.56 w/ m
2 
h= q/As Δ T

 

h= 50.56/(0.025908 x (42-25))= 114.795 (W m-2K-1) 

Coefficient of Performance: 

COP= Energy supplied/ Energy used 

COP= ms. (h1 – h2)/ W 

Where, ms = Mass flow rate of air in Kg/sec 

h1 = Initial Enthalpy of air in Kj/Kg 

h2 = Final Enthalpy of air in Kj/Kg 

W= Power consumption in watt 

COP = 0.1666 x (105 –50)/ 131= 7,COP = 7 

 

5. CONCLUSION 

The experimental investigation above confirmed that split unit demonstrated reasonable potential for use as a 

wetted media in evaporative cooling systems. Consequently, it creates the possibility of new sustainable 

engineering systems where either cooling or humidifying is required. As the unit maintain the temperature 25°c 

and it has low cost than AC so it will be good replacement for AC. 

For the future modifications, if the density of the split unit is reduced then we can achieve better performance 

than that achieved. Also we can increase the thickness of the pad to achieve good performance Than That 

Achieved. This unit a bit bulky; if we work on the design the unit will acquire less space. Also for getting more 

cooling effect we can increase the thickness of the cooling pads of evaporative coolers. Due to this the incoming 

S.No 

Dry 

Bulb 

Temp. 

Wet 

bulb 

Temp 

Enthalpy 
Relative 

Humidity 

 (
0
C) (

0
C) Kj/Kg % 

1 42 35 105 50 

2 25 17 50 50 
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air in evaporate will reject more heat in pads; hence the water in the tank of evaporative cooler will become 

more cool, and if this extra cooled water is circulated in split unit it will definitely give more cooling effect. 
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