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Thermal Storage Characteristics of Low Temperature
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Abstract

In the recent 10 years the protected cultivation area in Korea has been in-
creased rapidly, and now it is very important issue to develop the heating and
cooling system using the renewable energy, because the greenhouse heating and
cooling cost is increased with the fossil fuel price rises.

Actually the development of the cooling system is more difficult than that of
the heating system, since the cooling load of greenhouse in the summer season
is 2—3 times larger than the heating load in the winter season.

In this study low temperature phase change materials (LTPCM) for the cold
storage system were selected and developed. The theoretical and experimental
analysis of thermal characteristics of LTPCM makes it possible to control the
phase change temperature and stabilize the thermo—physical properties. LTPCM
developed in this study has good advantages to be used as the cold storage not
only for the house and working space in factory but also for the cold storage

of agricultural and live—stock products.
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Fig. 1. Phase change cycle tester and hybrid
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Table 1. Phase change materials for cold storage and phase change temperature control a-

gents.
Phase change Nucleating Thickening Phase change temperature
material agent agent control agent
Na,SO, - 10H,0 BRX CBP NH.C] KCl

Table 2. Combination of experimental variables.
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Table 3. ettect or phase cnange cycle on the thermophysical properties of SSD (Na,SO, » 10H,

0).
Grade of SSD Number of phase Tm(C) Latent heat Cp (kcal/kgC)
(Na,SO, - 10H,0) change cycles (keal/kg) Solid Liquid
Reagent grade 0 29.7 53.08 0.742 1.002
0 30.3 52.50 0.680 0.779
100 30.2 52.30 0.635 0.782
200 29.9 52.00 0.584 0.822
Industrial grade 300 30.0 50.30 0.701 0.885
400 30.9 48.90 0.703 0.899
500 30.3 49.50 0.701 0.854
600 30.5 50.50 0.702 0.855
Aol Zo] 0~2002% F7HE w7A = 52~ 2. WEHr} Na,S0, - 10H,09 AtH4 35|
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Fig. 4. Variation of phase change tempera-
ture(Tm) and latent heat of Na,SO,.
10H0 + BRX + CBP according to
the phase change cycle.
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Fig. 5. Melting point wvariation of Na,SO, -
10HLO controlled by the addition of
NH,Cl as phase change temperature
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Fig. 6. Melting point variation of Na,S0, -
10H,O controlled by the addition of

KCl as phase change temperature
control material.
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Table 4. Influence of phase change cycle and NH.Cl content on the phase change temperature
(Tm), latent heat (LH) and specific heat {Cp) of SSD+NH.,Cl.

NH.(CI Number of

addition  phase change Tm LH Cp (S) Cp (L) Remarks
(c) (kcal/kg)  (kcal/kgC) (keal/kgC)
(wt%) cycles
0 16.9 34.7 0.537 0.732
9 400 16.2 32.9 0.494 0.685
600 16.1 29.7 0.437 0.879
0 14.2 28.9 0.496 0.807
12 400 15.2 275 0.394 0.682
600 15.2 25.3 0.468 0.868
0 5.7 27 0.444 0.743
15 400 7.6 25.2 0.422 0.718 DSC
600 4.8 23.6 0.418 0.765 measurement
0 1.3 25.6 0.287 0.736
18 400 1.6 23.8 0.531 0.894
600 1.0 22.2 0.266 0.608
0 2.2 243 0.411 0.718
21 400 —0.3 23.9 0.349 0.722
600 —-0.3 234 0.372 0.690
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Fig. 7. influence of phase change cycle and
NH.Cl content on the phase change
temperature, Tm of SSD+NH,ClL.
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