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Abstract : In an effort to obtain high efficiency in air cooled absorption heat pump, a new working fluid has been developed with the
addition of LiNOs and LiCl to the conventional solution of LiBr-H;O. The solubility and vapor pressure of the multicomponent salts solution
developed in this work were measured and compared with the results of LiBr-H,O solution. It was observed that there exists an optimal
molar ratio of the inorganic salts in terms of solubility. The molar ratio of LiBr and LiNOs; was found to be about 5:1 in the LiBr-LiNO:
mixture, and in the case of LiBr-LiNOs-LiCl mixture, the molar ratio of LiBr, LINO; and LiCl was found to be around 5:1:2. The vapor
pressure of the multicomponent salts solution of the optimal molar ratio was increased with adding LiNOs, while decreased with adding
LiCl.
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Fig. 2. Comparison of ASHRAE Handbook and Experimental
Crystallization Temp. of LiBr Solution.
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Fig. 3. Experimental apparatus for measurement of vapor
pressure.
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Fig. 4. Comparison of Perry's Handbook and experimental
vapor pressure of water.
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Table. 1. Physical Properties and Solubilities of Various Lithium
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Fig. 5. Vapor pressure of lithium salts solutions at 343.15K
{10, 11].
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Fig. 6. Crystallization temperature of LiBr-LiNO;-H:0 solutions.
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Fig. 8. Crystallization temperature of various lithium salts
solution with concentration.
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Fig. 9. Crystallization temperature of LiBr-LiNOs-LiCl-H:0
solution with molar ratio.
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Fig. 10. Vapor pressure of lithium salts solutions at 54, 62wt%.

300

250 -

200 —

150 -

100 -

50 i~

PmodoI'PLiBr' Torr

[

-100 | 1 1 | 1 1 A1
20 40 60 80 100 120 140 160 180

Temperature, °C

Fig. 11. Vapor pressure difference between model solution
and LiBr solution at 60 wt%.

o 62 wt%ol A e 65.15 Torr 2tol7h Uehgeh E£3 o] 49
o) 2718 388 BT 24E {0 Ui yelgon 44%

E

gollo] 74 e Z7|S Holm itk olg L AGL
Fig. 5914 BEo] 543 2&oA 27] te ZR & vlHe
= Rault BHAAM &9 WM negative deviation)E AH
LiNOs, LiBr, LiCl $dE¢] 3 dd A4¥ Exzte] ggo
2 Z7|%o] LiNO; > LiBr > LiCl ©22 7dl7] wiof
LiBr &8¢ LING:9 #7be 27| A%<, LiClY #7te
ZA% 722 Fqed weld LiBréd 1ol wlE

LiNOsol #7be A9% F7istel =3om, LiClol X7He 44
Paode]l A9 WA ded Aoz R F LiBr 9
Z71%ol Blel H7tE LINOs& 49 F7Igre) Esten, LiCle]
A7bg 4REA ASE W UEd Aeg B §



ok

FA9GIS Y AF

Table. 2. Coefficients for the Equation of Vapor Pressure
Correlation(LiBr-LiNO3-H0)
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Table. 3. Coefficients for the Equation of Vapor Pressure
Correlation(LiBr-LiNQOs-LiCl-H:0O)

Constant Constant
A0 4203x10° BO -2.071 X107
Al -1.177X10 Bl 0917x10
A2 8193x10™ B2 -8796 %10~
A3 3.004%107 B3 -7.009%10™
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Fig. 12. Duhring chart of various lithium salts solutions.
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