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ABSTRACT

Several paraffins(CnH2n+ 2) can be used as the thermal energy storage medium because of their
large amount of latent heat and their flexibility of phase change temperature. But they have not been
used in the thermal energy storage system because their long term stability have not been verified.
Paraffins(CnH2n + 2) which the values of n are 23, 24, 26 and 28 were selected for this experimental
research. And this research was performed to apply them to the practical systems.

The results were summarized as follows.

(1) The increase of phase change cycles had no effect on their phase change temperatures.

(2) According as the values of n increased from 23 to 28, the specific heats of paraffins(CnH2n+ 2)
increased, and were in the range of 0.47 0.75 kcal/kgC.

(3) Thermal conductivities of them were in the range of 0.14 0.17 W/mT and specific gravities of them
were in the range of 765 800 kg/m3.

(4) The density of paraffins was in the range of 765 800kg/m', and the density of solid phase was larger
than that of liquid phase.

(5) When the number of phase change cycles was 1,500 cycles, the latent heat of paraffins was 90%
of the initial value.

F8 £/ (Key Words) . 3218 (Paraffin), 2 (Latent Heat), € 2 %= 8 (Thermal Conductivity), ¥ 2
(Specific Heat)
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Table 1. Melting point and latent heat of the paraffins(CnH2n+ 2)

. Meting Latent @ . .
Ao No. of Chemical Tomn Hox (ealhg) Density Unit cost
C atoms Formula (S:Solid, (kg/m3) ($/k9)
© (keal/kg) .
Liliquid)
Tetradecare 4 Cl14H30 56 5500 0400(5) 0520(L) m 1562
Pentadecane 15 CisHe 100 494 - 768 03
Hexadecane 16 CisHu 182 5670 03%4(S) 053(0) Ti4 2008
Heptadecane 7 CuHas 20 5110 - ™ 0B
Octadecane 18 CiaHas 282 5830 0418(S) 0530 4 013
Nonadecme 19 CroHao 319 5280 - - 78
Eicosane 20 CovHsz 370 890 0471(S) 0497(L) T 4115
Heneicosane 21 Caitas 410 5110 - 758 -
Docosane 2 Cotlss 40 5040 - 763 -
Tricosane 3 Catas 470 5560 - 64 -
Tetracosane A Caalso 510 60.60 - 76 -
Pentacosane %5 CasHs» %40 %70 - 769 -
Haxacosane % CosHsa 560 6110 - 0 -
Heptacosane % Crtss 500 %10 - m -
Octacosane o CasHss 610 6060 - i) 225
Nonacosane 2 CaoHeo 640 5120 - 76 -
LTrizx:ontzne ki) CaoHsz 650 6000 - - -
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Fig. 1. Melting point and latent heat of some
kinds of paraffins.
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normal paraffins.
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Table 2. Combination of experimental condi-

tions.
Phise Chenge Cyde Test DSC
Maerds | Heating | Cootig | Duration | No.of | Anenyss
temp(C) | temp(C) |timefbours)| cyces | Iteams
Call®) | & 15 15 | 0~5 | *IH
CallslG) | 8 1 15 | 0~5 | *C¢p
CallslG) | 80 15 15 | 0~50 | *Tm
CalledlG) | 8 15 15 | 0~50
CoslsofRG) 8 15 15 | 0~50

#1G ¢ Industrial grade
RG * Reagent grade
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Fig. 3. Phase change cycle tester.
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Table 3. Thermophysical properties of CyHs,
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Table 4. Thermophysical properties of CosHss
with phase change cycle.
No.of n=28, CosHseOctacosane, Reagent grade)

eEE AS WA ggtey, By wde
oFRhel BAEHE AT 150089 AW

3} Alo] & & WHESo 2 A BAFL oF 5799
TAE HPen vldo Ao oF 30%9 7
AEAE Ve
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Table 6. Thermophysical properties of CxsHug
and CyHso (Industrial grade).
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