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A Study on Thermal Conductivity Characteristics of Nanofluids

Yu-jin Hwang, Jae—hong Park, Hong~suk Kim, Jae—Keun Lee'

ABSTRACT: Nanofluid is a kind of new engineering material consisting of nanoparticles
dispersed in base fluid. Nanofluids could have various applications such as magnetic fluids,
heat exchanger working fluids, lubricants, drug delivery and so on. In present study, various
nanoparticles, such as MWCNT (Multi-walled Carbon Nanotube), fullerene, copper oxide,
and silicon dioxide are used to produce nanofluids.
glycol, oil,

As base fluids, DI-water, ethylene
and silicon oil are used. To investigate the thermo-physical properties of
nanofluids, thermal conductivity and kinematic viscosity are measured. Stability estimation of
nanofluid is conducted with UV-vis spectrophoto—meter. In this study, the high pressure
homogenizer is the most effective method to produce nanofiuid with the prepared
nanoparticle and base fluid. Excellently stable nanofluids are produced with the magnetron
sputtering system. Thermal conductivity of nanofluid increases with increasing particle
volume fraction except water—based fullerene nanofluid which has lower thermal conductivity
than base fluid due to its lower thermal conductivity, 0.4 W/mK. The experimental results
can't be predicted by Jang and Choi model.

Key words: Nanofluid(}=5A]), Nanoparticle(t}:=9#}), Thermal Conductivity(8d=%),
Stability(F4F ¢+ A)
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Table 1 Properties of test materials.

i Ethylene .
MWCNT Fullerene| CuO Si02 H20 Oil
glycol
Specific gravity 2.6 1.6 6.32 2.22 1 1.11 0.915
Thermal conductivit
e COnGuetVIY 1 3000 0.4 765 | 1.38 | 0613 | 0.252 | 0.107
(W/mK)
. L:10 ~ 50 ¢m
Average size ~10 nm| 33nm | 12 nm - -
D: 10 ~ 30 nm
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(a) Carbon nanotube

(b) Fullerene

KBS ELBkY

(c) CuO (d) Si0Oq
Fig. 1 Tranmission electron microscope images
of the test particles.
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Fig. 2 Schematic diagram of transient hot wire

system for thermal conductivity

measurement of nanofluids.
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(a): Fullerene-Refrigerant Oit
(b): CNT-Refrigerant Oil
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Fig. 3 UV-vis spectrum of multiwalled carbon

nanotubes and fullerene in oil suspension.
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Fig. 4 The linear relation of fullerenes in oil

suspension at wavelength of 397 nm.
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Fig. 5 Relative supernatant particle concentration
of nanofluids with sediment time.
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Fig. 6 Thermal conductivity enhancement of
nanofluids.
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Fig. 7 Thermal conductivity enhancement of water
based MWCNT and fullerene nanofluid.
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Fig. 8 Thermal conductivity enhancement of oil
based MWCNT and fullerene nanofluid.
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