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Abstract

A new class of heat transfer fluid with higher thermal conductivity, called nanofluids has been developed by Dr. S. Choi about
decade ago. Many exciting experimental and theoretical results have been reported worldwide to predict the thermal conductivity
enhancement of nanofluids, however, they sometimes show excessive large discrepancies between each other. This kind of
disagreements in thermal conductivity data is partly ascribable to the accuracy of the measuring apparatus, that is, mostly used
THM(transient hot-wire method). New thermal conductivity measuring method whose principle is different from that of
conventional THM is proposed in this article and measurements and uncertainty analysis were made for the three nanofluid
samples with different particle concentration of pure, 2% and 4% of AIN nanofluids.
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Table 1. Thermal conductivity of various materials

materials k (W/m K)
Silver 429
Copper 401

Aluminum 237
Silicon 148

Aluminum oxide 40
Water 0.613
Ethylene 0.252
Engine Oil 0.145

- 147 -



5 -
O kko 4
. & PlPo

£ 4 ;
g
] b
13 3
8
K]
B
Q
° 2
3
173
[~
g
= 1
3
x

0

0 2 4 6 8 10

KX or P/P
a o

Fig. | Potential benefit of nanofluids for heat transfer enhancement
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Fig. 2 Thermal conductivity enhancement due to formation of
highly conductive layered liquid structure at solid/liquid
interface
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Fig. 3 Temperature dependence of thermal conductivity enhancement
for water-CuO and water-ALO; nanofluid
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Fig. 4 Schematic diagram of transient hot-wire technique
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Fig. 5 Thermal conductivity of nanofluids with volume concentration
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Fig. 6 Heat Transfer from heated wire in concentric cylinder
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curve fitting
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