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Multi-objective Optimization of lonic Liquid Absorption Ref rigeration Cycles using
Genetic Algorithm

F. Noori Department of Mechanical Engineering, Universityrabriz, Tabriz, Iran

M. Jafari Department of Mechanical Engineering, Universityrabriz, Tabriz, Iran

M. Yari Department of Mechanical Engineering, Universityrabriz, Tabriz, Iran
Abstract

The performance of refrigeration cycle dependsamdy on their configuration, but also on thermodyra properties of working
pair. Typical absorption systems use refrigerasteiient combinations of lithium bromide-water anater-ammonia. Because of
difficulties in using these combinations, researsh@oposed lonic Liquids as novel alternative afsot of refrigerant which can
be used in absorption refrigeration cycles. In #iigly, the performance of the absorption refrii@nasystem with two different
ionic liquids, thermodynamically and economicallyéstigated and compared with the water-lithiumnbde system. Multi-
objective optimization using genetic algorithm &roed out for optimization of cycle. The thermodymic properties of mixtures as
the working fluid pair are predicted using Non-RamdTwo Liquids model. The coefficient of performanexergetic efficiency
and product cost flow rate are the parameters wivigte selected as objective functions. The optiahles of objective functions
and design parameters were found and comparecetmitial values. Among the combinations includaidliquids, the highest
coefficient of performance and exergetic efficieranyd minimum product cost flow rate are obtained tfe water-1-ethyl-3-
methylimidazolium trifluoroacetate combination.

Keywords: lonic liquid, Absorption refrigeration cycle, Multibjective Optimization, Thermoeconomic.
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13| N,N-dimethylethanolammonium acetate ([DMEA][ACc])
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.1-ethyl-3-methylimidazoliumdimethylphosphate ((NW[DMP])
. 1-Butyl-3-methylimidazolium hexafluorophosph&igMIM][PF6])
. Difluoromethane (R32)

. 1,1,1,2-Tetrafluoroethane (R134a)

. 1,1-Difluoroethane (R152a)

. Non-Random Two-Liquid (NRTL)

. 1-Ethyl-3-methylimidazolium tetrafluoroborateNEM][BF4]

. 1-ethyl-3-methylimidazolium ethyl sulfate (EMIBE

. Excess Enthalpy

10 1-ethyl-3-methylimidazolium ethylsulfate ([EMINETSO4])
11 .1-ethyl-3-methylimidazolium trifluoromethanesuifate
([EMIM][OTF])
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