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An Experimental Study on the Insulating Properties of Scoria

Kwon Ki-rin*

Summary

This paper is concerned with the economic utilization of natural resource through the investigation
of thermal conductivity in the insulating effects of scoria material in Cheju Island.

The results of this study may be summarized as follows;

1. When the particle size of scoria is the same, the thermal conductivity is represented in the
following sequence : scoria SA{scoria SB{scoria SD

2. When the scona is mixed with clay, the thermal conductivity is greater than in unmixed con-
dition.

3. In terms of the thermal conductivity in accordance with temperature of scoria material, the
greater the difference in temperature is, the greater the variation of thermal conductivity is.

4. When compared with the commercial polystyrene foam, the thermal conductivity of scoria is

the greater.
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Table 1. Percentage Chemical Analyses of Materials Used

Compgsition(%) | Na,0 FeO+ Ingitio ,
\aterial Si0, ALO, CaO (K,0) Fe,0, MgO loss n Remark( - Region)
- Chdju-do Puk-gun
Scoria
55.45 25.27 4.23 7.05 3.92 - 4.08 Hallim-eup Sang
(SA-3) .
myungri Mangolum
- Cheju-do Puk-gun
Scoria
53.90 21.70 6.14 4.98 4.05 1.94 7.29 Aewol-eup Eodori
(SD-3)
San-27
+ Kyung Nam
Clay 47.16 26.86 1.20 2.66 8.3 1.94 11.88 Changwonsi,
Sodaup-dong 15
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Table 2. Kinds of insulators tested

Insulating Pasrltzigle Mixing ratio(%) Dimension of insulator(ss)
material (mesh) Scoria Clay width length thickness

Scoria SA-1 4 100 0 180 180 S0

450 400 50

SA-2 9 100 0 180 180 50

450 400 50

SA-3 16 100 0 180 180 50

450 400 50

SB-1 4 100 0 180 180 50

450 400 50

SB-2 9 100 0 180 180 50

450 400 50

SB-3 16 100 0 180 180 50

450 400 50

SD-1 4 100 0 180 180 50

450 400 50

SD-2 9 100 0 180 180 50

' 450 400 50

SD-3 16 100 0 180 180 50

450 400 50

Scoria SM-1 4 80 20 180 180 50

+clay 450 400 50

SM-2 4 80 20 180 180 50

450 400 50

SM-3 4 80 20 ~ 180 180 50

450 400 50

Poly- SP-2 - - - 180 180 50

styrene 450 400 50

foam SP-4 - - - 180 180 50

450 400 50
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Tabel 3. Thermal conductivities related to the particle sizes and temperature of insulators

k (kcal/m/hTC)
Temperature (TC)
Insulator
mesh 10 20 30 50
SA-1 4 0.043 0.050 0.058 0. 076
SA-2 9 0.040 0. 044 0. 050 0. 075
SA-3 16 0. 038 0.040 0. 046 0. 063
SB-1 4 0. 046 0. 052 0. 060 0. 076
SB-2 9 0. 044 0. 046 0. 053 0.072
SB-3 16 0.042 0. 044 0. 050 0. 066
SD-1 4 0. 065 0.070 0. 081 0. 084
SD-2 9 0. 063 0. 067 0.076 0. 082
SD-3 16 0.062 0. 066 0.072 0.080
SM-1 4 0.106 0.109 0.115 0.127
SM-2 4 0.104 0. 106 0.112 0.122
SM-3 4 0.102 0.104 0.110 0.120
SP-1 - 0.028 0.030 0.033 0. 039
SP-2 - 0. 026 0.'028 0. 031 0.036
—0— SA-3
—0— 358-13 0.080
—_— SD -3
—Oo—— M -3 —a— SA-1
, 0070 —Oo— SA-2
0.120 1 o = —e— SA-3
= /0/ g = 0.060 4
£~ 01001 o= § €
=y g%
3% e
%5 0.080 ././l 25 0.050 4 /E: o]
] Q @i
3£ 0.060 1 — x
z i / -
E 0.040 1 o——3 .
0.020 ¥ T v v 0030 T ™ T T T
0 10 20 30 0 50 60 0 10 20 30 40 50 60
TEMPERSTURE (° )
TEMPERATURE { °C)
Fig.3. Relation between temperature and Fig.4. Relation between temperature and

thermal conductivity of scoria.
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