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A Study on Thernal Conductivity of Magnetic Fluid
Eisyun Takegoshi, Toyohiro Shibata, Yoshio Hirasawa, Akio Kosaka

In this study, the themmal conductivity of magnetic fluids of kerosene base and water base was investigated in
the change in volume fraction of dispersed phase consisting of magnetite and surfactant. The themmal conductivity
was measured by the transient hot wire method in the range of 5-55°C. On the other hand, the three theoretical
equations for the themal conductivity of a mixture were calculated for the magnetic fluids and were compared
with the experimental values. Consequently, the equation by the coating model of Kemer was nearest to the

experimental values.
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Fig. 1 Outline of measurement apparatus
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Table 1 Composition of magnetic fluid (mass %)

Surfactant

Oleic | Sodium dodecyl-

Base fluid | Magnetite acid | benzen-sulfonate

Kerosene base ‘
(HC-50) 42 50 8
Water base
(W-40) 46 40 8 6

Table 2 Volume fraction of magnetite and surfactant
in magnetic fluid

Specimen | Base fluid N{f“g'}%‘)‘e S“‘,‘;f“(‘i;j)’“
No. 1 1.7 1.5
No. 2 3.7 34
No. 3 Kerosene 6.2 5.7
No. 4 9.3 8.6
No. 5 13.5 12.4
No. 6 2.1 44
No. 7 Water 4.5 9.6
No. 8 7.4 15.8
No. 9 11.0 235
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Fig. 2 Thermal conductivity of base fluid and surfactant
composing magnetic fluid
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Fig. 3 Change in thermal conductivity of magnetic fluids
with temperature
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Fig.4 Relation between thermal conductivity ratio of
kerosene base magnetic fluid and volume fraction
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Fig. 5 Relation between thermal conductivity ratio of
water base magnetic fluid and volume fraction of
dispersed phase
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