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Phase Change Heat Transfer and Storage of Thermal Energy

—Measurement of Thermal Conductivity by Non-steady Hot Wire Method—

Taik-Sik Lee - Sung-Tack Ro

Abstract

Non-steady hot wire method was adopted to measure thermal conductivity of paraffin wax
in the phases of liquid and solid for the utilization of thermal energy storage. The instrument

was tested with the measurement of thermal conductivity of water at various temperatures.
The reproducibility of the instrument was found to be +2%, in which the results for water

agree with the literature values.

The thermal conductivity of paraffin wax varies from 0.177 W/m C to 0.236 W/m C when
the phase changes from liquid to solid near the melting temperature.
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Fig. 1. Relation between temperature rise and
time.
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Fig. 2. Schematic presentation of experimental apparatus.
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Fig. 3. Results of 47 versus ¢ for water.
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Table 1. Some experimental results for water

t, sec In t 4T, °C()* | 4T, °C(*
0.5 0. 6931 0.0478 0.0196
1.0 0. 0000 0.1167 0. 0686
1.5 0. 4055 0. 1504 0.0921
2.0 0. 6931 0.1719 0. 1066
2.5 0.9163 |  0.1885 0.1185
3.0 1. 0986 0.2015 0.1275
3.5 1.2528 0.2117 0. 1339
4.0 1.3863 ' 0.2201 0. 1406

*(1) T=23.2°C, d=50um, [/=123.5mm,
I=100.0mA, V,*=693.1mV

(2) T:24'2°ca d:SOum, 12160-0mm9
I=50.0mA, V,*=1247.0mV
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Fig. 6. Results of 47T versus /nt for paraffin wax
(A; 63.0°C, 0;57.2°C, [1:52.8°C)

Table 2. Experimental results for water and
comparison with literature valves.

" Run No.| k i
Condition ’ ! _2 1 ] 1 : } °
T, °C i 0.2 2.7 30-8i 43.5 24.2
d, ym 50 50 50 | 50 | 50
I, mm 123.5 123.5 125.6 123.5 160.0
I, mA 100.0 100.0,! 100.0, 100.0 50.0
v mV | 6927 6942 713 6 747.2/1247.0
’(*;;;m_ec) 0.605 0.602 0.614 0.624 0.607
ttmecy | 06029 0-6038 06151 0-632¢0.6046

* Data are taken and
Wirmeatlas®.
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Table 3. Thermal conductivity of paraffin wax

Temperature °C Thermz:}/;ﬁr:%xctivity
52.8 0.236
57.2 0. 196
63.0 0.177
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