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ABSTRACT 

 
In Conventional Air Cooler, the outside air comes in contact with the water on the cooling pads. This 

outside air gives latent heat of vaporization to the water. Due to this water evaporates and that vapor gets 

mix with the air and thus the humidity of the air has been increase. This increase in the humidity reduces 

the Human comfort, the chances of bacteria, viruses have been increase sandal so this condition is not 

suitable to asthmas patient. So we modified an Air Cooler, which will not increase the percentage of 

humidity in the air. The aim of this project is to develop pan Air Cooler which will not increase the 

humidity of the air as incase of Conventional Air Cooler.  Air Cooler is an appliances that keeping the 

atmosphere cold. The basic concept is to make the indirect contact of water and air which goes out of the 

cooler for giving comfort. This project is to design and develop a low cost air cooler as compared to Air-

conditioning system which can be used in house sand office. 
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1. INTRODUCTION 
 

Air Cooler is one that is used forgiving comfort to human being as like Air conditioning. But the 

difference between this two is that Air Cooler gives humid air at outlet and Airconditioning gives de humidified 

air at outlet. Middle-class peoples cannot afford to purchase Air-conditioning system which cost more than Air 

Cooler. So we design and develop a Air Cooler which reduce the humidity of air and gives output like a Air-

conditioning system. This product has minimum cost than Air-conditioning system which the middle-class 

people can purchase for comfort. In this we make the indirect contact of air and water which reduces humidity in 
the out let air. 

 
2. TYPES OF AIR COOLER 
 
The air cooler scan broadly classified based as two types 
2.1 Personal air coolers or room air coolers 
2.2 Desert air coolers 
 
 
3.WORKING PRINCIPLE 
 
This modified cooler works on the principle of indirect contact of air and water. When hot air comes in contact 

with water on cooling pad, the water gets evaporated. This will give cooling effect, due to this the temperature of 

air as well as water has been reduce. Now this cooled air and cooled water in contact with the cooling pad 

mounted on the duct. Due to this the temperature of duct which is made up of galvanized iron is reduce and as 

air flow sin side this duct, the temperature of air will get reduce without increasing the moisture content. 

 
4. COMPONENTS 
 
 
4.1 Cooling Pad 

Most of the cooling pads are made of either as pen fiber or cellulose. A cellulose pad typically needs more air 
and water flow than does an aspen pad. More evaporation can take place through a 6-inchpadthana4-inchpad. 
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Wide Range of Evaporative Cooling Pad sis available in the market. Evaporative Cooling is the process in 

which air is cooled by using the heat in the air to evaporate the water from an adjacent surface. A temperature 

reduction of 10 to 200C (50-68 degree F) can be achieved by passing the hot fresh air through the wetted pads. 

Eco Cool Evaporative Cooling Pads that were manufactured using special cellulose material. Top quality 

material is useful in achieving high cooling efficiency.[8] 

 
Cellulose Material pad has following advantages over Aspen cooling pads: 
 
•   High Durability than aspen coolingpads. 

•   Less Maintenance. 

•   High Efficiency. 

 
 

Fig-1:Cooling Pad[8] 
 

4.2. BlowerMotor 

 
Fig-2:Blowermotor 

 
Blower Motorisused to rotate the Fan mounted on it suction fair. 
 

4.3. BlowerFan 
 
Forced air is passed through cooling elements and circulated to the desired locations with the help of Blower 

Fan. 

 
 

Fig-3:BlowerFan 
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4.4 Re-Circulating Water Pump 
 

 
Fig-4:Re-circulating WaterPump 

 

Are- circulating pump draws water from the basin and pump sit through ha system of sprays (or water 

distributors) from which the water is directed on to the cooling pad surface. 

5. MODIFIED AIRCOOLERVSCONVENTIONALAIR COOLER[4] 
 

 

 
Feature 

 

 
Modified Air Cooler 

 

 
ConventionalAir Cooler 

 

 
System 

 

 
Indirectcontact 

 

 
Directcontact 

 

 
Cooling pads 

 

 
Honeycomb cooling pads 

 

 
Aspen  cooling pads 

 

 
IncreaseHumidity ofAir 

 

 
No 

 

 
Yes 

 

 
Restricted thegrowthof 

bacteria 

 
 

Yes 

 
 

No 

 

 
Noise 

 

 
Less 

 

 
More 

 

 
Cooling Area 

 

 
More 

 

 
Less 

Table -1:ModifiedAirCoolerVsConventional AirCooler 
 

6. PRODUCTDESIGNSPECIFICATION(PDS) 

 
ProductDesign&Specification 

ModifiedAir Cooler 

Sr.No. Description Specification 

1 Product Modified AirCooler 

2 CoolerDesign Compact 

3 ClimaticCondition Suitability Dry&Humid 

4 ModeofUsage Electrical&Mechanical 

5 Material Steel Sheet 

6 Manufacturing Process Machining & Assembly 

7 Cooling Medium Exhaust Fan 

8 Cooling Area 150 (sq.ft.) 

9 BlowerMotorSpeed 1300 rpm 
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10 NetWeight 10 kg 

11 WaterTank Capacity 80 Liter 

12 AirThrow Distance 10 feet 

13 Environment Home, Office 

14 Aesthetics Color,Material&Texture 

15 Market Indian Market 

16 Estimated Cost Below 10000 Rs. 
 

Table-2: ProductDesign&Specification 
 
7. WORKING MODEL 
 

Theprincipleofmodifiedaircoolerisrelatively simple.Therearemaintwophases,oneissuctionof 

airandotherone isdelivery of cooled air. Airpassed throughtwoducts& thisaircooled 

byindirectevaporatingcooling.Duetoindirectcoolingof air 

wegetthemoisturefreeairi.e.dehumidifiedcooledairwhichprovidesthecomfortaslikeair- conditioning system. 
Thecellulosepadsareusedfortheductsurrounding aircooling bysimple evaporation process. Secondary 

airismovingthroughcellulosepadwillcausethewatertoevaporate.Theheatnecessarytocauseevaporationisdrawnout

of 

thepassingairstreamandhencethesurroundingairiscooled.Thehumanbodyusesthisprincipletocontrolbodytemper

ature byvaryingtheamountof moistureontheskinsurface.Theevaporationof 

thismoisturecoolstheskinandhelpstolowerthe body temperature.Themodernevaporativecoolerusesafanto 

drawoutside airthrough wetfilterpads.Thisfiltersthe airof impuritiesandlowersthe airtemperaturedueto 

theevaporationofwaterwithinthepads.Thecooledairisthendistributedor directed 

intothebuilding.Thefilterpadsarewetby apumpwhich pumpswaterup to thetopofthepads,fromwhereittrickles 

down.Themoisturecontentof   thesuppliedairis  increased,   howeverthisdoesnotmatterprovidedtheairiscooled 

sufficiently. 
 

Theductsaresurroundedbygrassandcarpet, whichiswettedby continuoussupplyof waterfromtheuppertub 

and also water,issuppliestothecellulosepadby sameway.Theuppertubhasthesmallhole atbothsidesandalso 

atthecenterof tub asperthe arrangementofducts.Thesuctionofairisdonebybladelessfan through 

therectangularduct. Whentheairpasses 

fromtherectangularduct,airliberateheattotheductandtemperatureofairisdecreases.Afterthatthisairstreamfrom 

bladelessfanissucked by anotherfanwhichismountedinconicalduct.Whenthe airstream 

ispassesfromconicalducthere 

againindirectevaporatingcoolingisdoneandalsoduetoshapeoftheductthesmallamountof reductionin 
temperatureofair happens. Bythiswaydehumidifiedcooled airis suppliedforcooling purpose. 

Mostofthepeoplecan’taffordtheairconditioningsystemforcomfortandtheypreferredthedirectevaporativeaircooler 

which havelesscost and consumelesselectricpower butithavesomedisadvantages. 

•   High`dew point(humidity)conditionsdecreasethe coolingcapabilityoftheevaporative cooler. 

•   Nodehumidification 

• The air supplied by  the evaporative cooler is typically  80-90% relative humidity, very humid air 
reduces the evaporation rateofmoisturefrom theskin, nose, lungs, and eyes. 

•
 Highhumidityinairacceleratescorrosion,particularlyinthepresenceofdust.Thiscanconsiderablys

hortenthelife ofelectronicandotherequipment. 

• Highhumidityinairmaycausecondensationofwater.Thiscanbeaproblemforsomesituations(e.g.electrical 
equipment,computers, paper, booksandoldwood). 

Toovercomethesedisadvantageswedesign&makethe“AirCooler”whichworkonthe principleof 
indirectevaporative cooling  &inwhich  cross flow heat exchanger  typearrangementis used.  
Indirectevaporativecooling  systemshavethe advantageofbeing abletolowertheairtemperaturewithoutincreasing 
humidity oftheconditioned space. 
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Fig-5:DifferentViewsofactualModifiedAirCooler 

 

 

8. ASSEMBLY 
 
 
 
 
 
 
 
 
 
 
 

Fig -6:SideView                                  Fig-7:FrontView 
 

Figure6&7showsSideViewandFrontViewofmodifiedAirCooler.ItconsistsofTub,ConicalDuct,RectangularDuct, 

RectangularBody, Suction Fan,Motor, Switch, Cooling pads. Thebottomsection showsthewatertank. 

 
 

9. OBSERVATION&ANALYSIS 
 

 

 
Date&Timeof 

Observation 

 
Temperat

ure 
ofairatinl

et 
ofcooler(
Td1) in

oC 

 

 
Temperatu
re ofDucts 
(ADP)inoC 

Temperature 
ofairat 
outletof 

cooler(Td2) 
inoC 

 

 
Ambient 
Temperat
ureinoC 

04th
 

@9.00am 

 

3

0 

 

2

0 

 

23 
 

30 

06th
 

@12.00 pm 

 

3

6 

 

2

1 

 

25 
 

36 

07th
 

@3.30 pm 

 

3

7 

 

2

1 

 

26 
 

37 

10th
 

@10.00 pm 

 

3

2 

 

2

0 

 

23 
 

32 

Table-3:Observation&Analysis 
 

ADP=ApparatusDew Point 
 
Calculation: 
 

ThermalEfficiency=(Td1-Td2)/(Td1-ADP) At9.00 am  η1=(30-23)/(30-20)=0.7=70% 

At12.00 pm  η2=(36-25)/(36-21)=0.73=73% At3.30 pm  η3=(37-26)/(37-21)=0.68=68% At10.00 pm η4=(32-

23)/(32-20)=0.81=81% 

AverageEfficiency=(η1+η2+η3+η4)/4=0.73=73% 

 

10. PRODUCT ESTIMATE 
 

Sr.No. Particulars Quantity Amount 

1 CoolingPads 02 1200 

2 ElectricMotor 01 1000 

mailto:@9.00
mailto:@12.00
mailto:@3.30
mailto:@10.00
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3 Electricand PipeFitting 01 200 

4 WaterPump 01 200 

5 CoolerBody 01 2000 
 

6 
Transportationand 

Miscellaneousexpenses 
01 

 

500 

 TOTAL  Rs. 5,100 
 

 
Table-4: ProductEstimate 

 
11. ADVANTAGES 
 

• Thismodifiedaircooleruseindirectcoolingsystem,by 
theuseofthishumidityofanairwillnotincreasesasincase oflocal aircoolerswhich usesdirectcooling 

system. 

•

 Apartfrombeingaffordable,theAirCoolersusewaterforcoolingascomparedtoACsystemwhichu

sesrefrigerant such asCFC, HCF etc.forcooling .HencetheyareEco-friendly. 

•   LowcostascomparetoACsystem. 

•   AirCoolersareportable.Hencevery easytoplacethemin theroom thatwewanttocool. 

•  Low noiseascompared tolocalaircoolerswhich makesnoiseon running. 

 

12. DISADVANTAGES 
 

•   Thedisadvantageisonlythatwecannot reducethehumidity oftheair. 

 

 

13. CONCLUSION 
 

Asinmodifiedaircooler, wehaveemployedindirectcoolingsystemi.ewe arenotmaking 

directcontactofairwiththewater. 

Duetothisthemoisturecontentoftheairwillnotincrease.Thuswesucceedindevelopingaircoolerwhichwillnotincr

ease thehumidity oftheair.Sothismodified aircoolercan beused in moderatehumidclimate condition also 
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