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ABSTRACT: In present world fossil fuel reserve of the world is continuously decreasing & use of non-conventional energy 

resources is gaining high importance. Solar energy is considered best nonconventional energy available free. Also the time of 

the day when the heat energy is maximum of the solar energy the utilisation of solar energy in air-conditioning will be more 

effective. Ozone layer depletion potential (ODP) is considered a very high threat to the environment. Under these 

circumstances ODP of solar driven vapour absorption system is zero.This gives us tremendous environmental benefits vis a vis 

refrigerants. Also global warming & Carbon dioxide emission are producing very big environmental hazards.Using solar 

energy instead of fossil fuels in case of vapour absorption system provides with big environmental benefits in terms of the 

above mentioned effects Looking at the advantages of solar driven vapour absorption system(VAS) in modern day 

environment ,we are motivated to work towards the system because a large part of solar driven VAS remains unexplored 

which has tremendous potential in the future of Refrigeration & Air-conditioning. 
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INTRODUCTION  

A thorough literature review has been done from many 

international papers .CFC & HCFC gases used as refrigerant 

in conventional vapour compression cycle of air-conditioning 

system not only have high global warming potential (GWP) 

but also high Ozone Depletion Potential (ODP).These effects 

can be remedied by using environment friendly air 

conditioning system likeH2O-LiBr or NH3-H2O vapour 

absorption refrigeration system. 

To define the environmental impacts of GWP and ODP ,we 

are providing the information on effects on the environment 

as follows. 

CFC (ChloroflouroCarbon gases react with ozone (O3) in the 

higher level of atmosphere and produce Oxygen(O2) as by 

product . The reaction is given below: 

CCl2F2(R-12) =CClF2+Cl 

Cl + O3=ClO + O2 

Ozone layer works as protective shield for ultraviolet rays of 

the sun. This Ozone layer(O3) disintegrates to O2 and thus 

protective shield from ultraviolet rays are removed. 

Ultraviolet  rays enter the earth and produces tremendous 

health hazard like skin cancer etc.For that reason it has 

become essential to remove CFC Refrigerants from use in 

Refrigeration & Air-conditioning Industry.Solar operated 

vapour absorption system with H2O-LiBr & NH3-H2O as 

refrigerant-absorbent solutions serves that purpose very well. 

Another important effect is Global Warming Potential 

(GWP).CO & CO2 emitted from thermal power plants (which 

generate electricity produces a blanket like layer over the 

earth environment, thus producing global warming from 

reflected sunlight from CO/CO2 layers. To reduce CO2/CO 

production we are to cut down the capacity of thermal power 

plants. Vapour absorption system uses very less amount of 

electricity (for pumps only) thus decreasing GWP to a large 

extent. 

Also energy consumption for the 

industry,agriculture,commerce & residence in many countries 

has been increasing recently has been increasing recently 

which leads to the increase in demand of alternative energy. 

Fossil fuels like oil and liquefied petroleum gas are 

commonly used today. Both kinds of fuel are required to 

generate power for equipment & machines. At current 

consumption rate fossil fuels will be exhausted within 50 

years. Therefore alteration or renewable energy like solar 

energy is of great interest to scientists’ world over to replace 

the conventional energy. Solar operated vapour absorption 

systems provide with very good alternative opportunity in 

that aspect.    

 

SOLAR OPEARATED ABSORPTION CHILLER FOR 

AIRCONDITIONING SYSTEM- A SUMMARY OF 

LITERATURE REVIEW  

 

A new concept of  vapour absorption system with compressor 

has been introduced. Compressor compresses air which is 

used to heat the generator thus increasing COP of the system. 

Also now a days double glazed glass collector is being 

used..The performance is high & cost is lesser than evacuated 

tube solar collectors. The double glasses pass the incident 

radiation but restrict reflected heat to pass through it thus 

producing green house effect. Also the collector absorbs heat 

and transfers the same to generator. More the generator heat 

higher is the absorption system cooling effect. 

Absorption system uses various refrigerants out of which 

H2O-LiBr or NH3-H2O combination are generally used.H2O-

LiBr combination works at temperature above 5 
0
C because 

of  probability of water freezing at low temperature. NH3-
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H2O system can be widely used in low temperature 

applications since freezing point of NH3 is -77
0
C. 

 Parabolic Trough Collector (PTC) is now a days is finding 

increasing use as solar collectors. The only thing is tracking 

of the collector needs to be done throughout the day. 

Use of NH3-H2O system is found to be (8-10) times costlier 

than the conventional refrigeration system. Thinking about 

the future prospect of  NH3-H2O solar driven vapour 

absorption system. Government policies should be made 

providing high subsidy for solar energy driven applications. 

Environment plays an important role in terms of clearness 

index. The places where pollution is high , the clearness 

index is also high. A reduction of clearness index increases 

solar energy input which subsequently increases the COP of 

solar operated Vapour Absorption System. The energy crisis 

and environment pollutions are two problems we are facing 

.About 30% of total energy are consumed by buildings. This 

value will be higher in future with development of global 

economy & increasing living standards. Two major 

advantages of solar energy are (i) Availability of solar 

collectors in the market (ii) Problems in CFC refrigerants use 

because of environmental hassles. However compared with 

vapour absorption system, solar cooling has some 

disadvantages like low system efficiency (COP=0.6). A 

comparative study of energy consumption shows that by 

2050, solar energy installations will supply around 45% 

energy demand in the world. Currently conventional energy 

sources constitute around 80 % of global energy 

consumption. .Due to rapid growth in conventional fuel 

prices and environmental constraints industries are not 

attracted to use fossil fuels anymore . By applying renewable 

energy in the industries green house effect can be reduced. 

The peak demand in solar air-conditioning is happening when 

the solar radiation is high. Thus they complement each other. 

 

GAPS IDENTIFIED FROM LITERATURE REVIEW  

 

It has been noticed through various papers that maximum of 

experiments regarding solar absorption driven vapour 

absorption system are LiBr-H2O with LiBr (absorbent) and 

H2O (refrigerant).The main feature of the system is that H2O 

being the refrigerant it cannot work below 5
0
C because there 

is chance of water being frozen. So this system can be 

applied for comfort air-conditioning system where 

temperature requirement for water as secondary refrigerant is 

above 6
0
C.   

 But several areas of LiBr-H2O system remain unexplored. It 

has been found that  the areas requiring attention are 

changing the vital parameters of the system & observing 

Coefficient of Performance (COP) of  the system. The 

following methodology shall be followed  : 

(1) Increasing evaporator temperature/pressure & 

measuring  COP of the system. 

(2) Decreasing evaporator temperature/pressure        

&measuring COP of the system. 

(3) Increasing condenser temperature/pressure & 

measuring COP of the system 

(4) Decreasing condenser temperature/pressure  & 

measuring COP of the system 

(5) Comparing COP season wise i,e summer & 

monsoon   

 

CONCLUSION 

 Considering the impact of Ozone Depletion Potential(ODP) 

& Global Warming Potential (GWP) solar driven vapour 

absorption system shows a very prospective alternative in 

refrigeration system. Solar energy is available free & 

environment friendly. The next decade is going to be very 

important for use of solar energy. The disadvantage of solar 

energy driven refrigeration is low system efficiency (COP) 

and cost is higher as compared to conventional energy 

system. For that reason proper government policies and 

increased subsidies are required for renewable energy 

sources. Also solar energy intensity is high in northern part of 

India. That gives it the tremendous future potential as 

environment friendly energy source.   
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