The effects of nanofluid containing metal nano-powder on heat transfer
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Abstract : Many studies have been conducted to increase heat transfer in fluid. One of the various heat
transfer enhancement techniques is to suspend fine metallic or nonmetallic solid powder in traditional
fluid. Nanofluid is defined at a new kind of heat transfer fluid containing a very small quantity of
nanometer particles that are uniformly and stably suspended in a liquid. In this study CuNi or CuAg
nano particles are used to investigate heat transfer enhancement. The result shows the thermal
conductivity of nanofluid is much higher than that of traditional fluid.
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Table. 1 Comparison of thermal conductivities

. Thermal
Materials o
conductivity(W/mK)
Ag 429
Cu 401
Ni 90.7
Ethylene glycol 0.25

Fig.1 Quasi-lattice growing on the surface
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Fig. 4 Shapes of metal nano-powder

Fig. 5 The SEM micrograph of CuNi nano-
powder
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Table. 2 Test conditions for heat transfer

CuNi CuAg
Averaged nanoparticle
) 30 30
diameter(nm)
0.2
0.025
0.3
Volume percent(%) 04 0.060
' 0.100
0.5
5 5
10 10
Temperature range(C) 20 20
30 30
50 50
d7 Az RF Zehzr}
£ Ethylene glycol
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