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ABSTRACT

In this study, the thermoeconomic performance of an absorption refrigeration cycle with binary s
containing water- ionic liquid (1-Ethyl-3-Methylimidazolium Trifluoroacetate) is investigated ai
compared with thewaterlithium bromide cycle. For this purpose, the thermodynamic
thermoeconomic analysis is used to simulate the system and the effects of design variable:
performance parameters such as coefficient of performance, exergetic efficiency, sotatitation
flow ratio, area of heat exchangers and cost of the have been studied. The thermodynamic prog
the binary solution are predicted using N@andom Two Liquids model. It has been found the sys
with ionic liquid has a lower coefficierdf performance and exergetic efficiency (0.66, 10.15%) t
aqueous solution of lithium bromide system (0.78, 12 %). The total area and total cost of the ioni
system (49 rf) 4907 $lyear) is larger than watighium bromide cycle (16 &) 3347 $/yar). Despite
the Lower performance of ionic liquid systems, the advantages of these liquids such
crystallization, negligible vapor pressure and weak corrosion tendency tstémirmaterials make th
new working pair suited for the absorption refrigtion cycle
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13 1-ethy+3-methylimidazolium trifluoroacetate ([EMIM][TFA])
4 N,N-dimethylethanolammonium acetate ((DMEA][Ac])
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2onic Liquids

2 1-ethyk3-methylimidazoliumdimethylphosphate ([MMIM][DMP])

4 1-Butyl-3-methylimidazolium hexafluorophosphate ([BMIM][PF6])
® DifluoromethangR32)

©1,1,1,2Tetrafluoroethane (R134a)

71,1-Difluoroethane (R152a)

& Non-Random TweLiquid (NRTL)

® 1-Ethyl-3-methylimidazolium tetrafluorobora{&€MIM][BF4]

10 1-ethy+3-methylimidazolium ethyl sulfate (EMISE)

11 1-ethyt3-methylimidazolum ethylsulfate ((EMIM][ETSO4])

12 1-ethyt3-methylimidazolium trifluoromethanesulfonate ([EMIM][OTF])
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Table 4 Energy, exergy, exergetic cost rate balances and auxiliary equations for absorption refrigeration system
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Table 5Comparison of excess enthalpy, HE, for waEeIM][TFA] mixture as a function of mole fraction of water, at different temperatures from

NRTL model and Experimentally measured by Fickal ¢15]
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Table 6 Comparison of entropy of watéri Br mi xture from NRTL model and Kaita's relationsh
EFEG ooml
373.15 353.15 333.15 313.15 # Lo
NRTL 35, [28] Ll akl, NRTL s, [28] Ll akl,  NRTL g, [28] S akl, NRTL 5y, [28] Lyl akl, LiBr o> o8
0.819 0.822 0.681 0.683 0.529 0.538 0.381 0.386 0.4
0.745 0.745 0.619 0.615 0.473 0.479 0.329 0.335 0.45
0.669 0.677 0.553 0.554 0.429 0.426 0.291 0.292 0.5
0.609 0.616 0.508 0.502 0.379 0.382 0.261 0.256 0.55
0.566 0.564 0.455 0.458 0.343 0.346 0.228 0.229 0.6
0.519 0.522 0.421 0.424 0.324 0.320 0.209 0.212 0.65
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Table 7 Validation of thermoeconomic simulation.
A * 5,58 axly e AE ayjp Sal E7 JS 65,5 Kl 4L L
N .
esliel s [24] ) Ses g e i liel s [24] )Sen g e om)liel @l [24] o) Se g e
26.542 26.312 1.917 1.898 20.063 20.043 34 1
26.678 26.434 1.927 1.908 20.065 20.045 34.002 2
28.253 28.004 2.313 2.290 22.741 22.718 58.35 3
26.368 26.130 3.671 3.635 38.67 38.638 80 4
26.363 26.130 3.338 3.305 35.17 35.137 52.086 5
26.364 26.130 3.338 3.305 35.17 35.136 53.6 6
25.652 25.442 0.397 0.393 4.298 4.294 80 7
25.652 25.442 0.013 0.013 0.145 0.145 36 8
25.652 25.442 -0.0151 -0.015 -0.165 -0.165 5 9
25.652 25.442 -0.679 -0.673 -7.359 -7.352 5 10
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Table 8 Results of exergetic analysis for the weeMIM][TFA] refrigeration system
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Table 9Results of exergoeconomic analysis for the wiEMIM][TFA] refrigeration system
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Fig. 2 Variation of COP and solution circulation flow ratio with
generator temperature.
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