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Abstract: In an cffort to obtain high efficiency in gas fired absorption chillers, a new working fluid has been developed with the addition of the
component of LiNOs, LiCl and Lil to the conventional solution of LiBr-H:0. The solubility and vapor pressurc of the 4 component working fluid
developed in this work were measured and compared to the results of LiBr-H:O solution. It was observed that there exists an optimal mole ratio of
the inorganic salts in terms of solubility. The mole ratio of LiBr, LiNOs and LiCl was found to be around 5:1:1~2 in the LiBr-LiNOs-LiCl-H:0
mixture, and in the case of LiBr-LiNOs-Lil-H:O and LiBr-Lil-LiCl-H:O mixtures, the mole ratio of LiBr, LiNOs and Lil/ LiBr, Lil and LiCl were
found to be around 5:1:1 and 5:1:05~1 respectively. The vapor pressurc of the 4 component working fluid of the optimal mole ratio was
increased with adding the component of LiNOs;, LiCl and Lil except for LiBr-LiNOs;-LiCl-H:0 mixture. The absorption capacity of LiBr-LiNOs
-LiCl-H:O mixture was obtained higher than that of LiBr-HxQ mixture.
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Figure 1. Experimental apparatus for measurement of solubility.
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Figure 2. Comparison of ASHRAE handbook data with experi-
mental crystallization temperature of LiBr solution.
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Figure 5. Experimental apparatus for measurement of absorption

capacity.
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Figure 12. Duhring chart of various lithium salts solutions.

Table 2. Coefficients for the Equation of Vapor Pressure
Correlation (LiBr-LiNOs-H»0)

Constant Constant
A0 4293x 10" BO -2.071 X107
Al -1177X10 Bl 091710
A2 8193x10° B2 -879%6x 107
A3 3004x107 B3 ~7009%x10™
A4 1.408%10° B4 -4.347%10°®
A5 -1.145x10° B5 4051107
A6 7927107 B6 -2907x10°
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Table 3. Coefficients for the Equation of Vapor Pressure
Correlation (LiBr-LiNOs-LiCl-H,0)

Constant Constant
A0 50.883% 107 BO -9.247x 10*
Al -3631x10° Bl 5933x10
A2 9567 B2 1240
A3 -1.006x 10 B3 3506%10°
A4 7.283%10°° B4 2140x10™
A5 7261x10° B5 -2.858x10°
A6 -3763x10°® B6 1.112x10°

4corrp. solution (62%)
O 4conp. solution (60%)
A 4oomp. solution (58%)

Solution inlet temp.=40C
3.0+ Cooling water inlet temp.=30C

{ Operating pressure=9.0torr O LiBtH,Osoution(56%)
2 —
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Solution mass flow rate (g/min)
Figure 13. Effect of solution mass flow rate on vapor

abosrption rate (inlet temp. is 40 C and cooling water is 30 C).
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