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Abstract— the need for conservation of energy and reducing 

harmful emissions has become an important issue in the 

developing world. Air conditioners or AC begins a new 

technological revolution few years back. It becomes a vital 

part in buildings and houses. This work is an extension to the 

design of currently used air coolers. The compact air cooler 

uses less electricity and prevents harmful emissions by using 

normal cold water and wooden strips. 
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I. INTRODUCTION 

Energy plays an important role in the development of a 

country. As a result of increasing population and high 

standard of living the level of energy consumption also 

increases. Air conditioning systems plays avital role in the 

infrastructure of modern buildings. But the current generation 

air coolers use more electricity which makes them not 

affordable to poor people. Also they emit harmful elements 

which cause extensive pollution to the environment .This 

problems are rectified by the compact air cooler. An ordinary 

table fan is modified by using thin wet wooden strips or grass 

and a specially designed cooling chamber. I n this work the 

cooling of air is done by using cold water or any other 

refrigerants. The cold water or refrigerants cools the hot air 

coming from the surroundings in the cooling chamber. The 

air cooled by this process is circulated outside, through the 

table fan giving cool air breeze. Since it uses less electricity 

and less power it will be a great benefit for the rural villages 

and other backward country people. 

II. LITERATURE REVIEW 

Air conditioning is the process of removing heat from a 

confined space, thus cooling the air and removing the 

humidity. Air conditioning can be used in both domestic and 

commercial environment. This process is used to achieve a 

more comfortable interior environment .However air 

conditioning is also used is used to dehumidify rooms filled 

with heat producing electronic devices such as computers and 

power amplifiers. 

All air conditioners work on refrigerant cycle 

consisting of condensation, expansion, evaporation and 

compression. 

A. Scope of the Project 

Air conditioners are not reliable to the rural areas because of 

its cost. Rural areas are not electrified fully in our country. 

Even though power shortage becomes a problem in electrified 

areas. Compact air cooler uses less electricity and requires l 

less power for it working. The materials used for construction 

is also less which makes it economically feasible. 

Most refrigerants used for air conditioning 

contribute to global warming, and many also deplete the 

ozone layer .Current generation air coolers produce harmful 

emissions such as CFC, HCFCs and HFCs. The emissions 

become potent green house when leaked in to the atmosphere. 

This leads to global warming and extensive air pollution.  

Ceiling fans and table fans are also used widely in 

our country. It consumes less power compared to air 

conditioners. They can produce high air flow rate compared 

to AC. Also they don’t produce any harmful emissions. But 

ceiling fans are not reliable for controlling or reducing the 

temperature. So ceiling fans are not dependable in hot 

summer seasons. This feedback makes ceiling fans a 

secondary choice for consumers .This project focus on the 

modification of ceiling by addition of a cooling chamber. 

Thus ceiling fan effectiveness is increased. 

B. Advantages 

1) Low cost: It requires cheap components and no 

additional refrigerant is used 

2) No Harmful Emissions: Compact air cooler not produce 

any harmful emissions like CFCs, HCFCs and HFCs. It 

is environment friendly. 

3) Less Power: It works on less power and current 

comparing to AC and ceiling fans. It saves electricity and 

is apt for rural usage. 

4) Simple Design: Design is simple and safe. Even 

unskilled persons can identify the working easily. 

5) Less Maintenance: Since it don’t uses any complex parts 

and technology. It can be easily maintained 

6) Compact: It uses small and minute parts for its 

construction. The design is fitted in a box which makes 

it compact. 

C. Materials 

1) Table Fan 

A 8 inch table fan is used in this work. Small size is chosen 

to increase compactness 

 
Fig. 1: Table fan 

12 V is the input of the table fan. Air flow rate can 

be increased by choosing a high end fan. 

2) Sheet Metal 

 
Fig. 2: Sheet Metal 
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Sheet metal is used for the fabrication of cooling chamber. A 

40×16×0.5 inch GI sheet metal is used for making the cooling 

chamber. 

3) Wire Mesh 

Wire mesh is used to tightly hold the wooden strips to form a 

filter. 

 
Fig. 3: Wire Mesh 

4) Thin Wooden Strips 

This is used to reduce the temperature of hot air coming from 

outside. Wooden strips reduce the temperature by increasing 

the humidity in the air. 

 
Fig. 4: Thin Wooden Strips 

Wooden strips are held in between the wire mesh 

loosely allowing the flow of air in a slow rate. Wooden strips 

are collected from a nearby furniture mill. 

5) Motor Cycle Battery 

 
Fig. 5: Thin Wooden Strips 

A normal lead acid battery is used as the power source. It 

gives the power to run the fan and the pump. A 12 V battery 

is used in this work. 

6) Mini Water Pump 

Water pump is used to pump and circulate the water inside 

the chamber. A small low power water pump is used is used 

to meet a compact design. 

 
Fig. 6: Mini Water Pump 

III. METHODOLOGY 

 
Fig. 7: Block Diagram 

A. Design Process 

The compact air cooler consists of following parts 

 Wooden Strips 

 Cooling Chamber 

 Refrigerant 

 Turbo fan 

 Water pump 

Above components are fitted inside the sheet metal 

box. Table fan is fitted in lateral side and remaining sides are 

covered with the wooden stripped grill. Grills are made in 

circular shape covering 60-70% of the side. Air flow rate can 

be varied by increasing the surface area of wooden stripped 

grill. Refrigerant is placed in the bottom of the cooling 

chamber. Water pump is used to frequently change the 

refrigerant in suitable time intervals. 

B. Working 

Compact air cooler work on two main process, one is hot air 

purposes and other is cold air process. In hot air process, the 

system take hot air from outside and passes through the 

wooden strips .The moisture in the air is absorbed by the 

wooden strips. In the cold air process is passed through the 

cooling chamber. The resulting air from hot air process is 

cooled in the cooling chamber using cold water or any other 

refrigerant .Cold water is used as refrigerant here to reduce 

the cost. An external water pump is used to circulate the cold 

water in the chamber. 

1) Comparison 

Compact air cooler is compared with air conditioners and 

ceiling fan based on cost, air flow rate, temperature drop and 

power consumption. The comparison is made in the year 

2017. 

Cost analysis of AC is made for 1tonne capacity 

product. Power consumption is estimated according to the 

company statistics. 

Parameter 
Air 

Conditioner 

Ceiling 

Fan 

Compact 

Air Cooler 

COST 30,000 2000 500 

Air Flow Rate    

Temperature 

Drop 

UP TO 15° 

C 
25°C 15°C 

Power Usage 1560 W 75 W 50 W 

Table 1: Cost Estimation 
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IV. CONCLUSION 

 The attempt to create a low cost compact air cooler was 

successful .This project is made with pre planning, that it 

provides flexibility in operation. The device has been tested 

for various operating parameters like air flow rate, 

temperature drop, cost and power consumption. Compact air 

coolers (50W) consume less power compared to air 

conditioners. Also the cost of compact of air coolers is low. 

Surely compact air cooler can be used as a appliance for 

domestic purpose in future. Development in this work will be 

a great invention for rural development programmes. 
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