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Abstract 
The performance of refrigeration cycle depends not only on their configuration, but also on thermodynamic properties of working 
pair. Typical absorption systems use refrigerant/absorbent combinations of lithium bromide-water and water-ammonia. Because of 
difficulties in using these combinations, researchers proposed Ionic Liquids as novel alternative absorbent of refrigerant which can 
be used in absorption refrigeration cycles. In this study, the performance of the absorption refrigeration system with two different 
ionic liquids, thermodynamically and economically investigated and compared with the water-lithium bromide system. Multi-
objective optimization using genetic algorithm is carried out for optimization of cycle. The thermodynamic properties of mixtures as 
the working fluid pair are predicted using Non-Random Two Liquids model. The coefficient of performance, exergetic efficiency 
and product cost flow rate are the parameters which were selected as objective functions. The optimal values of objective functions 
and design parameters were found and compared to the initial values. Among the combinations include ionic liquids, the highest 
coefficient of performance and exergetic efficiency and minimum product cost flow rate are obtained for the water-1-ethyl-3-
methylimidazolium trifluoroacetate combination. 
Keywords: Ionic liquid, Absorption refrigeration cycle, Multi-objective Optimization, Thermoeconomic. 
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2 . Refrigerant 
3 . Ionic Liquids 
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1 .1-ethyl-3-methylimidazoliumdimethylphosphate ([MMIM][DMP]) 
2 . 1-Butyl-3-methylimidazolium hexafluorophosphate ([BMIM][PF6]) 
3 . Difluoromethane (R32) 
4 . 1,1,1,2-Tetrafluoroethane (R134a) 
5 . 1,1-Difluoroethane (R152a) 
6 . Non-Random Two-Liquid (NRTL) 
7 . 1-Ethyl-3-methylimidazolium tetrafluoroborate [EMIM][BF4] 
8 . 1-ethyl-3-methylimidazolium ethyl sulfate (EMISE) 
9 . Excess Enthalpy 
10 . 1-ethyl-3-methylimidazolium ethylsulfate ([EMIM][ETSO4]) 
11 .1-ethyl-3-methylimidazolium trifluoromethanesulfonate 
([EMIM][OTF])  
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12 .1-ethyl-3-methylimidazolium trifluoroacetate ([EMIM][TFA]) 
13 . N,N-dimethylethanolammonium acetate ([DMEA][Ac]) 
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