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Abstract: This study examined the convective heat transfer characteristics of nanofluids flowing over a heated
fine wire. Convective heat transfer coefficients were measured for four different nano-engine-oil samples under
three different temperature boundary conditions, i.e., both or either variation of wire and fluid temperature and
constant film temperature. Experimental investigations that the increase in the convective heat transfer
coefficients of nanofluids in the internal pipe flow often exceeded the increase in thermal conductivity were
recently published; however, the current study did not confirm these results. Analyzing the behavior of the
convective heat transfer coefficient under various temperature conditions was a useful tool to explain the
relation between the thermal conductivity and the boundary layer thickness of nanofluids.
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Fig. 1 Convective heat transfer from a hot wire in

cross flow of cold fluid
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Fig. 2 Various temperature boundary conditions (a)
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Table 1 Experimental conditions

engine oil U T Ty
samples (m/s) (°C) (°C)

pure 110 70
0.1

0.6wt% 101 60
0.2

1.2wt% 93 50
0.3

2.4wt% 85 40

to CTA amplifier

Fluid container Sensor

Turntable

Speed controller

1 ©°

rpm meter

DC motor

Fig. 3 Schematic diagram of experimental setup
from reference [13]
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Fig. 4 Voltage dividing circuit out of wheatstone bridge
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Fig. 5 Typical data of V; and V, for the

evaluation of convective heat transfer
coefficient
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Fig. 7 Effect of wall and fluid temperature on the convective heat transfer coefficient of nano engine oil;
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