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Abstract:Solar based absorption systems are used to 
reduce the electricity load due to use of compressors. 
Various absorption pairs have been tried for space cooling 
applications by using different solar heat inputs. The NH3-
H2O based absorption system requires operating 
temperature ranging 120° to 150°, and needs 
concentrators with tracking ,attracting higher values 
,however the Li-Br-H2o vapour absorption systems can 
operate at lower temperatures and can use FPC or ETC 
solar Water Heating systems as generators. This will also 
have low cost and low maintenance in near future. This 
research work has tried single effect 1 KW, LiBr-H2O 
absorption with evacuated tube solar collector. This 
system is tested and COPs are compared with standard 
vapour absorption SAC systems. 
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1.Introduction 

Today most of the small office buildings deployed a 
conventional cooling technology which typically uses an 
electrically driven compressor system that exhibits 
several disadvantages such as high energy consumption, 
high electricity peak load demands and in general it 
employs refrigerants which have several negative 
impacts on the environment. A number of refrigerant-
absorbent pairs are used, for which the most common 
are water-lithium bromide and ammonia-water. Single 
effect chillers can operate with hot water temperature 
ranging from about 75°C to 120°C when water is 
pressurized. Coefficient of performance is ranging from 
0.65 to 0.75 
  

2. Methodology 

a. A 1kw Li-Br vapor absorption system is designed using 
ETC based solar hot water system considering solar data 
for Kolhapur India with Latitude 16.699°N,Longitude 
74.228°E, for final specifications. 
b. The component viz, generator, condenser, evaporator, 
absorber and heat exchanger are designed, fabricated 
and assembled for test setup as shown in fig 2  
 

2.2 Test Setup 

In the process diagram the generator and condenser are 
shown horizontally and the orientation of the evaporator 
and absorber are vertical. The hot water will be 
circulated in to the storage tank, and after utilization it 
will be send to the collector, for heating purpose. The 
water in storage tank will get heated and by using pump 
that water will be circulated in the generator.  
 
Auxiliary heater is provided into the storage tank for 
compensation of heat or temperature, which is required 
in the system for vaporization in the generator. In the 
generator the mixture is sent by absorber, in that the 
refrigerant will be converted into vapour and will be 
sending to condenser for condensation. Over there the 
vapour refrigerant will be converted into cold liquid and 
will be sending to the evaporator through capillary 
tubes. In the evaporator this cold liquid will absorb the 
temperature of chilled water, and self will get added into 
the absorber. Over there this refrigerant will be 
converted into hot refrigerant and will be sending into 
the generator for recycling. 
 

 
Fig-2: Process, instrumentation and test set up 
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Fig3 shows all the system parts in which the generator 
and condenser are horizontally, and evaporator and 
absorber are placed vertically. In fig2 shown the 
temperature sensor locations, from which external 
circulation water and refrigerant temperatures are noted 
for further analysis. 
 

 
Fig-3:Assembly of Experimental set up for LiBr-H2O 

absorption system 

2.3 Testing 

The testing is carried out under control conditions of 
generator temperatures at 55, 60, 65, 70, 75, 80, 85, 90 
and 95°c. The hot water from ETC hot solar water system 
is collected and circulated from generator to the 
system.The performance is evaluated against input 
conditions such as generator,evaporator inlet 
temperature The hot water is collected from evacuated 
tube collector in generator. The testing is carried out Vs 
COP of the system. 
 

2.4 Analysis of the system 

The performance analysis is done to study the influence 
of generator temperature on efficiency of the system 
which will help to decide design criteria for Li-Br vapour 
absorption solar AC systems where the generator inlet 
temperatures will vary depending up on solar radiation 
available at the locations. The generator temperature is 
controlled to get uniform system performance and 
achieve energy conservation. 
 
Chart-1:Coefficient of performance Vs generator 

temperature 

 
. 

Chart-2: Coefficient of performance Vs evaporator 

temperature 

 

Chart-3: Coefficient of performance Vs generator load (Qg) 

 

 

Chart-4: Coefficient of performance Vs evaporator load 

(Qe) 
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2.5 Conclusion 

A LiBr-H2O absorption system is designed and tested for 
desired cooling load for various components like 
generator, condenser, evaporator, absorber and heat 
exchanger with suitable vacuum and water circulation 
system. 
 
 It is seen that the COP of the system increases with 
increasing generator temperature, however the cop 
stabilizes at higher generator temperature. The best COP 
achieved is at, generator temperature of 85.2°c and 
evaporator temperature of 26.59 °cin the present case. 
 
The corresponding cooling load varies between 0.987 to 
1.79KW.The COP of the system is comparable with the 
existing NH3 based absorption systems.  
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