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Abstract: It is an age  of modifying old devices, machines and making them efficient and 

automatic. The requirement of these machines is increasing day by day, so it is the duty of an engineer to 

fulfill the requirement. We are familiar with the refrigerator and  Air conditioner which are essential for 

human life as they directly deals with comfort ( both temperature and humidity can be controlled ). And 

today the human being extended their basic needs which includes safety and comfort. But it becomes 

very costly when we purchase air conditioner. Therefore the middle class peoples are not able to afford 

this price. So, in this project there is  modification in refrigerator to convert it into the portable air cooler 

with dehumidification used for small rooms, cabins etc. where there is no need of 1 tonne  air 

conditioner. ( heat load is minimum). The portable air conditioner with dehumidifier works on vapour 

compression refrigeration system. because the C.O.P. of the vapour compression refrigeration cycle is 

high against all other cycles.  The cost required for the fabrication and maintenance is low. And it is 

suitable for the small cabins where the need of water is low, and the cooling space is minimum. 

 
Keywords: Air conditioner, Compressor, Condenser, dehumidifier, refrigerator, weather.  

 

I. INTRODUCTION 

Highlight Early commercial application of air conditioning were manufactured to cool air for 

industrial processing rather than personal comfort. In 1902 the first modern electrical air conditioning 

was invented by Wills Haviland Carrier in Syracuse, NY. Designed to improve manufacturing  process 

control in a printing plant, his invention controlled not only temperature but also humidity. The low heat 

and humidity were to help maintain consistent paper dimension and ink alignment. Later Carrier’s 

technology was applied to increase productivity in the workplace, and The Carrier Air Conditioning 

Company of America was formed to meet rising demand. Over time air conditioning came to be used to 

improve comfort in homes and automobiles. Residential sales expanded dramatically in the 1950s.[1] 

In 1906, Stuart W. Cramer of Charlotte, North Carolina, was exploring ways to add moister to the air 

in his textile mill. Cramer coined the term “air conditioning”, using it in a patent claim he filed that year 

as an analogue to “water conditioning”, then a well-known process for making textiles easier to process. 
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He combined moisture with ventilation to “condition” and changes the air in the factories, controlling 

the humidity so necessary in textile plants.[2] Willis Carrrier adopted the term and incorporated it into 

the name of his company. This evaporation of water in air, to provide a cooling effect, is now known as 

evaporative cooling.The first air conditioners and water coolers employed toxic or flammable gases like 

ammonia, methyl chloride, and propane which could result in fatal accidents when they leaked. Thomas 

Midgley, Jr. Created the first chlorofluorocarbon gas, Feron in 1928 .[3] 

II. WORKING DESCRIPTION 

The portable air conditioner with dehumidifier works on vapour compression refrigeration 

system. because the C.O.P. of the vapour compression refrigeration cycle is high against all other cycles.  

The cost required for the fabrication and maintenance is low. And it is suitable for the small cabins where 

the need of water is low, and the cooling space is minimum. 
Working of our project is similar to air conditioner using air washer. We are using a refrigeration 

system to chill the calcium liquid upto -4 to -5 degree Celsius of 15 liters capacity which is used as a 

secondary refrigerant And In this 15 liters capacity calcium liquid tank, there are number of copper tubes 

inserted horizontally with both end open and tank is air tight. Due to this the inner side copper tube 

temperature reaches to 40C - 60C. Through this copper tuber the room air sucks with the help of 

centrifugal blower which has axial suction and radial discharge over its blades. And air gets cooled to the 

temperature of 120C – 160C supplied through ducts to the room. The refrigeration system used in our 

project is the vapour compression refrigeration cycle because it has some advantages such as high 

coefficient of performance, compact size etc.[4] 

III. THE ACTUAL VAPOUR COMPRESSION CYCLE 
Superheating (referring to superheating of the refrigerant vapour leaving evaporator) and sub-cooling 

(referring to sub-cooling of refrigerant liquid leaving the condenser) are apparently two significant 

processes in practical vapour-compression refrigeration systems and are applied to provide better 

efficiency (COP) and to avoid some technical problems, as will be explained below.[5] 
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IV. DESIGN FLOW 

 
Fig.4.1. Air Conditioner with Dehumidifier. 

  
Fig 4.2. Actual vapour compression cycle with superheating and sub-cooling 

 

 

V. CALCULATIONS  
1. Condenser pressure =  160PSI or 11.25 kg/cm2 

2. Evaporator pressure = 25PSI or 1.76kg/cm2 

3. a) Temperature of gas at inlet to condenser  Tc1 = 680C 

    b) Temperature of gas at outlet to condenser Tco = 460C 

c) Temperature of gas at inlet to evaporator Tei = 80C 

d) Temperature of gas at outlet to evaporator Teo = 230C 
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4)   a) Refrigerant flow rate = 10.5 LPH. 

      b) Dry bulb temperature of inlet air DBT1 = 320C 

      c) Wet bulb temperature of inlet air WBT1= 260C 

      d) Dry bulb temp. after evaporator  DBT2 = 170C 

      e) Wet bulb temp. after evaporator WBT2 = 220C 

5) Time for 10 revolutions of energy meter = 35 sec. 

6) Air velocity in duct = 2.5 m/sec 

7) Voltmeter reading = 240volts 

8) Ammeter reading = 10 Amp. 

 

CALCULATIONS: 

1. Theoretical COP = Heo – Hei      (Hco = Hei)   1450-270  =  5.61 TR 
                                     Hcl  - Heo                                 1660-1450 
2.  
                               
3. Actual COP = Refrigeration effect produced =    0.218    =  0.68 TR 
                             Work done                   0.321    
 
4. Refrigeration effect produced = Ma x (h1 – h2). = 0.81 x 10-3 x (85-58) = 0.218 KW 

 

4. Mass of air (ma) = density x volume of air =9810 x 82.56 x 10-6     =0.81 x 10-3 m3/min 

 

5.  h1 and h2 can be calculated  from psychrometric chart. 

h1=85       h2=58 

6. Work done by compressor = rev x 3600 watt  = 10 x 3600  = 0.321 KW 
.                                                                T x EMC     35 x3200 
 

5. Relative COP =            Actual COP       =   
                                    Theoretical COP 
 

6. Carnot COP =       TL           =   273+8           =  7.39 TR 
                                 TH – TL       (46+273) - (8+273)  
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VI. RESULT  
 
 

      1. Work done by compressor = rev x 3600 watt  = 10 x 3600  = 0.321 KW 
.                                                                    T x EMC                 35 x3200 

2. Refrigeration effect produced = Ma x (h1 – h2). = 0.81 x 10-3 x (85-58)          =    0.218 KW 

 
3. Actual COP = Refrigeration effect produced =    0.218    =  0.68 TR 

                                                          Work done                                     0.321    
 
 

VII. CONCLUSION 

With the study of this project, we conclude that this project can be used for cabins and small 

rooms with very less power consumptions the following objectives are finally achieved (i.e) the cooled 

air with dehumidification can be obtained  , it’s a portable setup , Electrical consumption is greatly 

reduced , and is best economic air cooler model, also it is fully automatic temperature controlled air 

cooler , hence because of this achieved objectives this basic model can be help full as an energy efficient 

economically suitable air cooler model ie. ( Portable Summer Air Conditioner With Hot And Wet 

Weather Condition). 
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