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Abstract

A nanofluid is a fluid containing suspended solid particles, with sizes on the order of nanometers. Especially
graphene nanoparticle that has the high thermal conductivity properties among the various nanoparticles added to
the nanofluid is receiving attention. Graphene is a flat monolayer of sp’~bonded carbon atoms tightly packed into
a honeycomb lattice. And are known to have very high thermal conductivity. Therefore, we compared thermal
conductivity with viscosity of graphene M-5 nanofluids and graphene M-15 nanofluids. Graphene M-5 and
graphene M-15 have different average particle diameters and the other properties are the same. Two kinds of
graphene nanofluids was examined by measuring thermal conductivity via transient hot-wire method. And the
viscosity was measured by using a rotational digital viscometer. As a result, graphene M-5 nanofluids exhibited
better thermal conductivity and viscosity than graphene M-15 nanofluids.

Keywords : 222 ¥ (Graphene), Y=+ # (Nanofluid), € # =% (Thermal conductivity), 7 =(Viscosity),

#H(Dispersion)
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Table 1. Properties of Graphene M-5 and M-15.

Properties M-5 M-15
Average particle diameter(ym) 5 15
Average particle thickness(nm) 6-8 6-8
Carbon content (%) >%9.5 >35
Bulk Density(g/cm’) 003-01 | 003-01
True density(g//cm’) 2.2 2.2
Thermal conductivity(W/m - K) 3000 3000
Surface Area(m’/g) 120-150 | 120-150

h

JEJUNU SEI 50KV X40000 100nm WD 7.3mm

0KV X40,000 100nm WD 7.3mm! /
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Fig. 1. SEM photos of graphene.
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Fig. 2. Schematic diagram of the experimental apparatus.
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Fig. 3. Comparison of the thermal conductivity graphene

M-5 and M-15.
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Fig 4. Measurement of thermal conductivity enhancement
ratios as a function of particle volume fraction.
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