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1.Introduction

Most commercial absorption heat transformers have utilized the H2O-LiBr and NH3-H2O system. However, The conventional salt / water fluids were found to be unsatisfactory because of their easily crystallizing and highly corrosive characteristics. NH3-H2O fluid has also disadvantages such as high working pressure and toxicity. Thus, it is necessary to search for new working fluids because of the serious problems of conventional working fluids. The 2,2,2-trifluoroethanol(TFE) and quinoline system was selected as a new organic working fluid to replace conventional working fluids such as H2O-LiBr and NH3-H2O system.[5] TFE acts as a refrigerant and quinoline does as an absorbent. The most important criteria for an organic working fluid are the thermal and chemical stability, large boiling point difference, and good solubility of refrigerant into the absorbent[1,2,4]. It has been found that TFE has good stability and solubility as a refrigerant in quinoline. Also the boiling point difference between TFE and quinoline is about 164K,[2,3] which is suitable for organic pairs. In this study, isobaric VLE data were measured at three pressures of 100, 400, and 760mmHg and correlated using the Wilson and NRTL models. The studies of the VLE could be very beneficial to the development of a new working fluid for use in an absorption chiller and simulation of an optimized absorption chiller cycle.

2.Experimental 

 chemicals. The quinoline(98%) and 2,2,2-trifluoroethanol(99+%) were supplied by Aldrich chemical Co. and used without any further purification.

 Procedure. The recirculation type VLE apparatus is used. Liquid sample, about 150~ 200ml, was fed into equilibrium vessel A through port B. Energy was supplied through silicone oil heated by external electrical heater. By increasing the temperature of silicone oil gradually, the superheat of either liquid or vapor phase may be prevented.

 When sufficient time had elapsed and the system was thought to have achieved equilibrium, a sample was taken in a very short time in each phase. In order to control the pressure, the vacuum pump was used. 

 Method of analysis. The compositions of vapor and liquid phases were determined by gas chromatography on HP 5890 series Ⅱ apparatus with a flame ionization detector and capillary column (HP-1) coated with crosslinked methyl silicone gum. The oven, injector, and detector temperature were 533.15K.
3.Results and Discussion

Vapor-liquid equilibrium for quinoline-2,2,2-TFE was measured at 100, 400, and 760mmHg. A thermodynamic consistency test was applied to the experimental data.  Thermodynamic consistency was also confirmed. 

Experimental data for 2,2,2-TFE-quinoline were correlated using Wilson(1964) and NRTL(1968) models for liquid-phase activity coefficients. The bubble point , T, and vapor composition , y, were calculated from these models.

4.Conclusion

TFE and quinoline system was selected as a new working fluid for use in absorption heat pump in this study. For this system, VLE data were measured in an equilibrium cell circulating both the vapor and liquid phases at three pressures of 760, 400, 100mmHg. The calculated values by Wilson and NRTL equations showed a good agreement with the experimental results. These data are valuable in development of an optimized absorption chiller cycle. 
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Fig. 1. Vapor – liquid equilibria of the TFE (1) + quinoline (2) system : (●) 760 mmHg; (▲) 400 mmHg; (◆) 100 mmHg; (---) Wilson model; (() NRTL model
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Fig. 2. x-y plots of all the experimental data of the TFE (1) + quinoline (2) system : (●) 760 mmHg; (▲) 400 mmHg; (◆) 100 mmHg; (---) Wilson model; (() NRTL model

� EMBED JandelGraphicObject.2  ���





� EMBED JandelGraphicObject.2  ���








[image: image3.wmf]y

1

 , x

1

0.0

0.2

0.4

0.6

0.8

1.0

T (K)

250

300

350

400

450

500

550

[image: image4.wmf]x

1

0.0

0.2

0.4

0.6

0.8

1.0

y

1

0.0

0.2

0.4

0.6

0.8

1.0

_1053340431.unknown

_1053675908.unknown

