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Abstract:: A technique for measuring the thermal diffusivity of nanofluids is proposed in this study. In theory, it has
been well known that the transient hot-wire method can be used to measure the thermal conductivity and diffusivity of
fluids simultaneously. However, when traditional methods were employed, the accuracy of the calculated thermal
conductivity was considerably higher than that of diffusivity. The proposed method has two advantages for practical use:
it only needs a simple data-conversion process for calculating the diffusivity, and it can skip the tedious calibration
process involved in the case of a wire sensor. A validation experiment for the new system has been performed with the
basic fluids, and the comparison experiment to compare the change in diffusivity of the base oil and the change in
diffusivity of the nano oil has been carried out. It is expected that the present system will provide numerous methods for
investigating the variation in the thermal properties other than thermal conductivity.
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Table 1 Thermal diffusivity of fluids

from the

reference (16) and C, from curve-fitting

of experimental data of Fig. 6

. a(mz/s) C, from 1

case fluids . —

ref. (16) | Fig. 6 G
1 | engine oil | 0.872x107 | 38.116 | 0.02623
2 glycerine | 0.955x107 | 33.953 | 0.02945
ratio (2/1) 1.095 1.123
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Table 2 Effect of S on the calculation of thermal
diffusivity from measured data

. difference
fluids s | “7M | o ref. (16)
(m?/s) %)
. . 0.003 0.711 18.5
engine oil 0.0033 0.861 126
. 0.003 0.798 16.4
glycerine 0.0033 0.966 114

Table 3 Thermal diffusivity of base and nano oil
with experimental data
thermal conductivity data of two fluids

in Fig. 7 and

) C, from ax10" k
fluids . )
Fig. 7 (m’/s) (W/mK)
Base oil 40.389 0.812 0.148
Nano oil 39.037 0.840 0.164
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