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Abstract— At the present time refrigeration plays a very 

important role in our daily as well as industrial life This 

review deals with vapour absorption and vapour compression 

refrigeration system. Latest literature surveys were carried 

out to improve the systems. The basic principle of operation 

of both system is systematically viewed in this paper. 
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I. INTRODUCTION 

The term Exergy was published for the first time by Rant in 

1956, and refers to the Greek words ex (external) and ergos 

(work). Another term describing the same is Available 

Energy or simply Availability. The term Exergy is related to 

Ideal Work and Exergy Losses relate to Lost Work. Recently, 

exergy analysis method has been widely used in the design, 

simulation and performance assessment of various types of 

systems for identifying losses and in-efficiencies. Exergy is 

defined as the maximum work that may be achieved by 

bringing a system into equilibrium with its environment. First 

law of thermodynamic only deals with the quality of energy, 

while exergy deals with both quality and quantity. Every 

system not in equilibrium with its environment has some 

quantity of exergy, while a system that is in equilibrium with 

its environment has, by definition, zero exergy since it has no 

ability to do work with respect to its environment. A chilling 

Plant works on VCRS that cools Air/Water, creating a more 

comfortable environment. Chillers are also used to provide 

process cooling to equipment in an effort to maximize 

productivity. Chillers circulate chilled water to process unit 

in order to transfer heat from process to water. This water then 

returns to the evaporator side of the chiller where the heat is 

passed from the water to a liquid refrigerant. The refrigerant 

leaves the evaporator as a cold vapor and enters the 

compressor where it is compressed into a hot vapor. Upon 

leaving the compressor, the vapor enters the condenser side 

of the chiller where heat is transferred from the refrigerant to 

the air side of the condenser where it is circulated to an open 

surrounding environment for the final removal of heat. Many 

researchers had performed a number of analyses on vapor 

absorption refrigeration system. Extensive review of the 

literature reveals that LiBr-H2O working fluid better suit for 

the cooling systems operating on more than 4ºC.  

II. LITERATURE REVIEW 

Reference [1] studied the performance of solar assisted 

absorption refrigeration system. The study was carried out on 

the unit when there was enough solar energy i.e. around 4-5 

h per day. The generator and evaporator temperature was 

varied during the test periods, and the performance of the unit 

was predicted as a function of temperature and available solar 

intensity. Some researchers have studied individual 

components mainly absorber and generators of the VARS 

rather than the complete system.  

Reference [2] carried out study on the absorber 

component of the system and the parameters that have 

significant effect on the overall efficiency of system. The 

effect of cooling water inlet temperature on absorber’s 

performance was significant. It was observed as the inlet 

temperature of cooling water decreases from 32ºC to 30ºC, 

the heat flux of absorber increases by 17% and they also 

identified that using the strong solution as absorbent is 

advantageous to enhance the heat transfer and decrease the 

solution pump power.  

Reference [3] performed a detailed thermodynamic 

analysis of the water/lithium bromide absorption refrigeration 

and studied the influence of operating temperature and 

effectiveness of heat exchanger on the thermal loads of 

components. The thermal loads on the absorber and generator 

was decreased, as the generator and evaporator temperature 

was increased but the thermal load on the generator and 

absorber was increased as the condenser and an absorber 

temperature was increased. The reduction in the generator 

thermal load increased the COP of the system. The COP of 

the system decreased with the increase in generator thermal 

load especially when temperatures of the condenser and 

absorber were above 45ºC. The increase of the SHE 

effectiveness decreased the generator and absorber thermal 

loads hence the COP was increased from 0.57 to 0.82 with 

use of the SHE. In this case, the maximum increase in the 

COP was 44%. The studies are also carried out on the double 

effect absorption system as the COP of the double effect 

absorption system is high as compared to the single effect 

systems.  

Reference [4] applied the thermo-economic concept 

for the optimization of a double-effect H2O/LiBr VARS. 

They aimed at minimizing its overall product cost. A 

simplified cost minimization methodology based on the 

thermo-economic concept is applied to calculate the 

economic costs of all the internal flows and products of the 

system by formulating thermoeconomic cost balances. Once 

these costs are determined, the system is thermo-

economically evaluated to identify the effects of the design 

variables on cost of the flows and products. This helps to 

suggest changes in the design variables that would make the 

overall system cost-effective. 

Reference [5] studied the energy and exergy analysis 

of single effect and series flow double effect water–lithium 

bromide absorption systems using computational model and 

used efficient property equations of water–lithium bromide 

solution. The analysis involved the determination of the effect 

of generator, absorber and evaporator temperatures on the 

energetic and exergetic performance of the system. Results 

indicated that COP of the single effect system lies in range of 

0.6–0.75 and the corresponding value of COP for the series 
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flow double effect system lies in the range of 1–1.28. The 

effect of parameters such as temperature difference between 

heat source & generator and evaporator & cold room were 

also investigated. The COP of the double effect system is 

nearly 60–70% greater than that of the single effect system. 

The exergetic efficiency was found to increase with the 

increase in generator temperature for a particular range but 

further increase in the generator temperature decreased the 

exergetic efficiency. 

Reference [6] used the approach of splitting the 

exergy destruction into unavoidable/avoidable parts and 

presented new development in the exergy analysis of energy 

conversion systems. This splitting improves the accuracy of 

exergy analysis, improves the understanding of the 

thermodynamic inefficiencies and facilitates the 

improvement of system. The advanced exergetic evaluation 

of absorption refrigeration system (ARS) supplies useful 

additional information that is not provided by exergy analysis 

without splitting the exergy destruction within the 

components of ARS. The avoidable exergy destruction 

identifies the potential for improving each system 

component. All these considerations become more powerful 

when they are used for the exergy-economic evaluation of the 

same system. In such a calculation, not only the exergy 

destruction, but also the investment cost for each system 

components is split into avoidable/unavoidable. As most of 

the studies were on the use of LiBr-H2O because of its 

nontoxic nature but we cannot achieve temperature below 0ºC 

so researchers also focused on the ammonia water solution to 

attain low temperature.  

Reference [7] carried out experimental investigation 

of the performance of commercially available vapor 

absorption refrigeration system using aqua-ammonia solution 

for the rated cooling capacity of 10 kW. The system initially 

had air-cooled condenser and absorber units but water-cooled 

absorber and condenser units were fitted to extend the VAR 

unit’s range of operating conditions by varying the cooling 

water inlet temperature and flow rates to these units. 

Reference [8] experimented on a small air-cooled 

double-effect LiBr-H2O absorption prototype, which has 

been designed to supply 7 kW. A new flat-sheet adiabatic 

absorber was used allowing it to operate at outdoor 

temperatures about 45ºC without any sign of crystallization. 

Since this absorption machine does not need cooling tower, 

there is neither water consumption nor pollution and also 

quite compacted unit.   

The exergy analysis performed by the above 

researchers was based on simple Gouy-Stodola 

equation/availability function concept but this study makes 

use of modified GouyStodola equation. 

Reference [9] suggested the real power production 

and the maximum power production to be, 

                     (1) 

Where is the rate of entropy generation and is the effective 

temperature for a process and is given by  

        (2) 

State 2 being the real final state where as Point 2r is the ideal 

isentropic final state [10]  T is the theoretical outlet 

temperature after a reversible process and T the real outlet 

temperature and if the specific heat capacity and pressure are 

constant during the process, the change in entropy and 

enthalpy depends on the temperature alone and (2) may be 

written as, 

  (3) 

This concept is used for the determination of 

irreversibility losses in different components of absorption 

system for refrigeration in the present work. The use of the 

modified Guoy-Stodola equation becomes important in view 

of the ever going quest of researchers to conduct more 

accurate analysis and the results of the present study shows a 

considerable variation in the exergy analysis compared to the 

classical method of determining the exergy destruction. 

III. CONCLUSION 

In this paper, review of exergy analysis method has been 

studied since then when the word “exergy” was not in use. 

From the review it is clear that application of exergy in 

various fields are on its peak. The literature related to exergy 

analysis of VCRS is available since last decade only and 

particular for chilling plant is rare. Thus, it seems that there is 

scope of application of exergy analysis in chilling plant for 

analyzing its performance. 
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