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ABSTRACT

In this study H:O-NaCl mixture was selected as a cold thermal storage material and its phase
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change temperature(liquidesolid) was controlled with the molar concentration of NaCl.
Ion dipole interaction mechanism and the fusion and crystallization structure of HO-NaCl were
visualized” ® with the low and high concentration of NaCl in the heating and cooling processes.

In this study, the original cause of the appearance of two steps phase change period in heating
and cooing processes were found by the visualization of the ion dipole interaction mechanism” of
HyO-NaCl, and the theoretical equation of the phase change temperature variation in the NaCl high

molar concentration was rearranged.
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Fig. 1. lon dipole interaction(hydration) mechanism and phase change process of HO-NaCl in case

of low and high concentration of NaCl
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Table 1. Combination of experimental variables

Experimental variables Measuring items
Phase change cycle
Latent fr;:gclan 2 Oee Number |Phase change
heat | mol Temp. | Temp. | Time inteval | of phage | cycle tester-
material of N the | in the | between heating - DSC-92
Nacl N _ , , change hybrid
aCl | heating | cooling and cooling
3 . X _ cycle recoraer
(X107) | oycle(C) | cycle('C) | cycle(min)
0.00 0.0 250 - Latent
0.25 45 _ (cooling) _ - Phase heat
050 | 89 | ¥ X 300 0L 1 hange
1.00 177 (heating) cycle - Specific
HO- 15 %.3 heat in
NaCl | 20 | 47 250 the
25 | 430 i (cooling) ey | Phase solid
30 | 510 | Y 3 300 0=19W0 1 change | and
35 | 592 (heating) cycle hquid
40 | 670 phase

Fig 2. Phase change cycle tester and hybrid
recorder
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Fig. 3. DSC-92(Differential Scanning Calorimeter)
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Fig. 4. Phase change temperature pattern of
H:O-NaCl with mol NaCl in the

heating and cooling cycles
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Table 2. Phase change temperature and the latent heat of H,O-NaCl with molar concentration of NaCl.

(A : H0, B :NaCl)
molar mole fraction gram Latent heat phase change temp. (Trm)
concentration Xa molecule high temp. low temp.
of NGl | % | 109 | (@ @fg | cafml 0 )

- 0.00 100 0.00 18.0000 80.00 1,440.0 ~0.41 -
0.25 0.9955 450 18.1820 78.50 14273 -0.49 -
0.50 0.9911 8.90 18.3610 75.00 1,377.1 -0.73 -25.52
1.00 0.9823 17.70 18.7160 73.00 1,300.3 -1.93 -24.04
1.50 0.9737 20.30 19.0700 63.33 1,30300 453 -23.90
2.00 0.9603 34770 194070 67.00 1,300.3 -6.00 ~-23.18
2.50 0.9570 43.00 19,7460 65.70 1,297.3 - -23.15
3.00 0.949%0 51.00 20,0770 64.40 1,293.0 - -23.07
3.50 0.9408 59.20 20.3989 63.20 1,289.2 = -23.10
4.00 0.9330 67.00 20.7181 62.20 1,288.7 - -22.94
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