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Abstract: Considering the issue of fuel demand and depletion of fossil fuels, most of the refiniries have started to opt for an 
alternative system that could provide the same output by consuming less amount of enegy or by utilization of waste heat 
sources. This work reveals that the absorption refrigeration system has proved to be an effective alternative for producing 
refrigeration in refiniries. The fact that absorption cycle can be driven by low grade waste heat sources like steam, flue gas, 
fuel oil, etc not only makes it suitable for refiniries but also provides the economical advantage. This research focusses on 
the thermodynamic analysis which justifies the replacement of conventional compression refrigeration system with 
absorption refrigeration system and the concept of payback period is discussed. 
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I. INTRODUCTION 
 
  The energy and environment norms have become 
severe throughout the world considering the issue of 
ozone layer depletion and global warming. The 
vapour absorption refrigeration system finds more 
application that the conventional compression 
refrigeration system. The concept of payback period 
is introduced for carrying out economic analysis in 
absorption cycle.  
 
II. LITERATURE SURVEY 
 
2.1 IMPROVEMENT IN  
PERFORMANCE:  
Y.T.Kang and Y.Kunugi conducted a study to 
propose and evaluate advanced absorption cycles for 
the coefficient of performance (COP) improvement 
and temperature lift enhancement applications. The 
characteristics of each cycle are assessed from the 
viewpoints of the ideal cycle COP and its 
applications. Yong Tae Kang and Takao Kashiwagi 
carried out a research to quantify the effect of 
Marangoni convection on the absorption performance 
for the ammonia–water absorption process, and to 
visualize Marangoni convection that is induced by 
adding a heat transfer additive, n-octanol. Brandon 
F.Lachner Jr. and Gregory F.Nellis investigated  the 
economic feasibility of a water-based vapor 
compression chiller with a nominal capacity of 3520 
kW (1000 ton).Simplified models of potential cycle 
configurations are developed and used as a screening 
tool to identify a baseline cycle and predict both the 
performance and cost of the baseline chiller.  
 
2.2 ENERGY SAVINGS BY UTILIZATION OF 
WASTE HEAT:  
K.Balaji and R.RamKumar conducted a study to 
determine the amount of heat energy that is lost from 

turbine exhaust and it condensate in the condenser. 
From the study, energy consumption and energy 
savings in terms of energy and fuel are analyzed. Paul 
Kalinowski and Yunho Hwang found a potential 
replacement of propane chillers with absorption 
refrigeration systems was theoretically analyzed. 
From the analysis, it was found that recovering waste 
heat from a 9 megawatts (MW) electricity generation 
process could provide 5.2 MW waste heat produced 
additional cooling to the LNG plant and save 1.9 MW 
of electricity consumption.  
 
2.3 THERMOECONOMIC CONCEPT AND 
THERMODYNAMIC ANALYSIS:  
  
   P.K.Sahoo and A.Gupta applied the the thermo 
economic concept to the optimization of an aqua-
ammonia vapor-absorption refrigeration (VAR) 
system-aiming at minimizing its overall product cost. 
Finally, sensitivity analysis was carried out to study 
the effect of the changes in fuel cost to the system 
parameters.  
  
Jianjiao Zheng and Hongguang Jin created a 
mathematical models for cycle and components of 
vertical falling film AHT operating with 
water/lithium bromide solution were developed. The 
coefficient of performance, output heat capacity, and 
exergy efficiency were used to evaluate the 
performance of AHT.   
M.Suresh and A.Mani carried out a experimental 
investigations have been carried out to study heat and 
mass transfer characteristics of Tetrafluoro ethane 
(R134a) in Dimethyl formamide (DMF) solution in a 
compact bubble absorber of vapor absorption 
refrigeration system of 1TR capacity.  
  
S.C.Kaushik and Sanjeev Jain presented finite time 
thermodynamic analysis of vapor absorption 
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refrigeration system considering both external as well 
as internal irreversibility. An optimal relation 
between overall coefficient of performance and 
maximum cooling load is obtained.  
          
   The above literature have been referred for the 
development of our project idea and for required data 
collection.  
 
III. THERMODYNAMIC ANALYSIS OF 

ABSORPTION REFRIGERATION 
SYSTEM  

 
       The thermodynamic analysis for the absorption 
refrigeration system is carried out for the optimum 
range of generator temperatures from 130°C to 
145°C, due to the difference in the boiling points of 
ammonia and water being less than 133°C.For every 
operating generator temperature, the corresponding 
Coefficient of performance, Pump work, Cooling 
water flow rate, mass of refrigerant and other vital 
parameters have been calculated. 
 

 

 

 

 

 

 
Fig 1.Vartion of C.O.P With temperature 

 

 
Fig 2.Variation of pump work with enthalpy 
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Fig 3. Variation of Expesnse with Revenue 

 

 
 
Thus for a long running refineries the payback period 
at Tc= 29˚C and Tg=130˚C shows appreciable 
results. 
 
CONCLUSION 
 
From the thermodynamic analysis and the payback 
period calculation, it is found that the vapour 
absorption refrigeration system is a promising 
replacement for the current vapor compression 
refrigeration system in refineries. 
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