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1.Abstract 
Now-are-days air conditioners are very commonly used. The AC produces comfort conditions in which the 

human beings tend to feel highly comfortable. In these conditions the working efficiency of the human beings 

becomes maximum. Broadly it is very easy to understand that we need AC because the surrounding temperature 

is very high. We used roll bond evaporator, also known as surface plated evaporators in our experiment to 

lower the temperature as this creates the cooling effect in the air conditioner. we used r-134a,r-22 refrigerants 

to compare the cooling effect in the refrigerant. 
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2.Introduction 
As per the research carried out by various HVAC engineers, it is found that the human body feels comfortable at 

25 degree Celsius of temperature, 50% relative humidity and with sufficient flow of clean air.The AC removes 

all the heat that is generated inside the room and maintains the temperature of 20 degree Celsius. It also removes 

the excess amount of moisture from the air and maintains relative humidity of 50%. The air conditioner has fan 

that produces necessary flow of air and the filter removes all the dust and dirt particles from the air.Roll bond 

evaporators are manufactured by from sixteen steps. First raw material is extracted. The thickness and width of 

the aluminium sheets are checked and compared with the requirements. The decoiler uncoils the sheets from the 

spindle and the sheet is then leveled to set the waviness of the sheet. Both the processes together take about 15 

minutes. 

Brushing is done to facilitate bonding between the aluminum sheets. It removes dust from the surface of the sheets 

and gives them a dull finish. Shearing is done to cut the coil into individual pieces as per the required size. Both 

the processes together take 1 minuteScreen printing is done via R-134a compatible process .The circuit is printed 

on the sheets as per the drawing provided by the customer .The process takes 1 minute. There are two heating 

furnaces: an electrical furnace with the two zones (Zone 1 with temperature of 6380C, Zone 2 with temperature 

6390C) and a gas furnace (of temperature 7120C). The sheet is heated up to 4700C approximately for 15 minutes 

to facilitate better bonding between the sheets. 

The sheets are sent to the hot roll as soon as exciting from the heating furnace. They are expanded to 150% of the 

original length and thickness is reduced hot rolling takes about 1 minute. The expanded sheets are then cooled to 

room temperature in the cooling chamber for 10 minutes.After cooling , the sheets are sent to the cold rolling mills 

where they are expanded to thrice the length  

 

.The length of the sheet is achieved as per the drawing by passing the sheet between two rollers . All rolled sheets 

are to be leveled to improve the shape of the sheet. It takes around 1 minute .The length of the cold rolling sheet 

after cold rolling in the product of the length of the sandwich and the reduction ratio with a clearance up to 85 

mm.Annealing, in metallurgy and materials science, is a heat treatment wherein a material is altered, causing 

changes in its properties such as strength and hardened. It is a process that produces conditions by heating to 

above the recrystallization temperature, maintaining a suitable temperature and then cooling. Annealing is used 

to induce ductility, soften material, release internal stresses, refine the structure by making it homogeneous and 

improve cold working properties. 
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1.1. Roll bond evaporator 

After rolling and annealing, the two sheets are bonded at places where there is no ink. Air at a pressure of 100kg 

force is sent through the sheets which cause the printed circuit to be inflated .Inflation takes 1 minute. Final 

shearing is done as per the drawing of the customer, the length and width required will be given in the drawing 

and as per the specifications mentioned in the drawing the stoppers are set for the shearing operation .It takes 

about 5 minutes for the shearing process. 

Copper tubes are provided to connect to system. First an aluminium tube is brazed to roll bond plate and then a 

copper tube is crimped to aluminum tube Photo 7: Aluminium to Copper joining. At the time of inflation, only 

the inked region is supposed to inflate and the rest of the sheet should be bonded. But, due to some reasons, even 

the places where bonding isn’t supposed to happen, happens. This is called No Inflation (NI). 

 

3.Literature survey 
The following literature gives sample evidence that roll bond evaporator can be conveniently used as a heat 

exchanger in many refrigerating and air conditioning devices. It has been proved experimentally that the roll bond 

evaporator is an alternative to traditional heat exchangers, if proper care is taken in designing it. P.S. Ravi, Dr 

Arkanti Krishnaiah et al. have studied the suitability of using roll bond evaporator in room air conditioner. A 

procedure for finding inside heat transfer coefficient has been discussed. Two phase correlations were used to find 

the heat transfer coefficient. Using experimental works, Fieramonte, Luigi ,found out that the refrigerator’s 

performance increases drastically with the use of roll bond evaporator. They experimented with different materials 

of different thickness for manufacture of roll bond evaporator and found an optimum solution to increase the 

performance of refrigerator container. Chandrakant patel developed a cooling apparatus for a computer sub 

system. He used a roll bond panel. He found that maximum cooling occurs when it was configured by a roll bond 

panel. Validating their experimental data, Christian J.L Hermes et al. have developed a numerical simulation 

model for plate type roll bond evaporators. Anderson SW et al.  have studied the flow of refrigerant R-22 through 

a horizontal tube and gave a correlation to find the heat transfer coefficient. Bio Pierre  in their publication studied 

the impact of Flow resistances of refrigerants which are in boiling conditions. Chawla J M gave correlations of 

convective heat transfer coefficient for two- phase liquidvapour flow. The flow through evaporator is 

predominantly two-phase; this correlation gives an insight of heat transfer coefficient taking viscosity of 

refrigerant into consideration.  
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4.Air conditioning process 

The refregerent cycle requires four components: 

 

The Compressor is  used to raise the pressure of low-pressure low temperature gas to high-pressure high 

temperature gas. The Condenser is used to change the state of high-pressure, high temperature gas to high-pressure, 

high temperature LIQUID. This is achieved by passing ambient air (known as air-cooled) or water (known as 

water-cooled) over the condenser tubes. The Expansion Device, purpose of the device is to change the state of the 

refrigerant from high-pressure, high temperature liquid to low pressure low temperature saturated liquid. This is 

achieved by passing the liquid through an orifice. The Evaporator is used to absorb the heat from room air or 

water, which in the case of a chillers is circulated around the evaporator coil? This will change the state of low-

pressure, low temperature saturated liquid to low pressure, low/medium temperature gas. 

 

 

 
 

1.2. Refrigerant cycle 

 

5. Designing the modified Air Conditioner 
Dryer/ mesh is used to remove the oil contamination coming from the compressor. Capillary and expansion valves 

are used  for the expansion.dry nitrogen is used for leak proof from the capillaries. Evacuation  is done to remove  

the dry nitrogen in the capillary, this is done for one hour. Then immediately refrigerant gas is filled. 

We should check that the suction in the compressor should be 40 psi and the discharge should be 220 psi.The 

compressor consists of one section and one discharge and another for evacuation. The vapour which is cooled 

travels through the roll bound evaporator and enters to compressor through suction pipe . then  the vapour 

refrigerant travels towards  the condenser through discharge pipe and converts into liquid vapour. 
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1.3. Portable air conditioner 

The probes of digital thermo couple are attached to the twelve different places of air conditioner to measure the 

temperatures.1-Return gas,2-discharge,3-liquid,4-shell top,5-shell bottom,6-evaporator in,7-evaporator out,8-

condensor mid,9-evaporator middle,10-evaporator air in,11-evapporator air out,12-aubient temperature. 

 

6. Refrigerants used 
We compare  r-134a,r-22 refrigerants 

1. The global warming potential (GWP) of R134a is 0.25, and R22 is 0.36, and both are the greenhouse gas. 

2. The ozone depletion potential (ODP) of R134a is 0, and R22 is 0.06, which is the reason why R134a has become 

an environmentally friendly refrigerant. 

3. The specific volume of R134a is 1.47 times than R22, and the latent heat of evaporation is small, so the cooling 

capacity of R134a units is only 60% of R22 units. According to the price per unit cooling capacity, the price of 

the R22 unit is about 60% of the R134a unit. 

4. The thermal conductivity of R134a is decreased by 10% compared with that of R22, so the heat exchange area of 

the heat exchanger of R134a unit is larger than that of R22. 

5. The water absorption of R134a is 20 times of R22, so the requirements of the dryer in the system is higher, in 

order to avoid the phenomenon of ice jam. 

6. R134a is more powerful than R22 on the swelling of rubber, and the leakage rate is higher in the actual operation. 

7. R134a has a strong corrosive to copper, causing "copper plating phenomenon" in use of the process, so there must 

additive in the system. 

8. R134a system needs special compressor and special lipid lubricating oils. Lipid lubricating oils, which have high 

water absorption, high foaming ability and high diffusivity, are inferior to that used in R22 system in the stability 

of the system performance. 
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7. Conclusion 
The experimentation and testing of a mobile air conditioner carried out using the air conditioner cycles and 

obeying all the laws of human comforts, the conclusions are drawn from results and discussions. After conducting 

the experimentation and testing, we understood the future scope of our work. We can improve the human comfort 

as per the standard air conditioner test room. Hence, we can say that this mobile air conditioner is portable and 

very economical as well as eco-friendly when compared to traditional air conditioner. Every product that is 

manufactured is tested to know who it works and up to what level it can satisfy the customers.We conclude that 

R-134A should be used instead of R-22 because the main consideration is that ODP is zero when compared to 

that of R-22.this is also called as environmentally friendly refrigerant. 

 

8.Future scope 
1. More evaporators can be added to improve the performance. 

2. Portable air conditioners are advantageous than that of normal air conditioners, hence in future these may have 

huge demand 

3. Flow analysis can be done to identify the temperatures in a roll bond evaporator 
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