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Abstract: Using high efficient heat transfer fluids can effectively improve the cooling performance
of the piston in gallery. So diamond and Cu nanoparticles (50 nm) were added into the engine oil
to prepare the cooling nanofluids used as the cooling medium for piston cooling gallery. Based on
the liquid-solid coupled thermodynamic method, the numerical simulation was carried out to
investigate the influence of the cooling nanofluids on the heat transfer. The result shows that the
temperature of piston can be reduced by using nanofluids with the volume fractions of 1% ,2%
and 3% . The cooling performance of diamond nanofluids is revealed better than that of the Cu
ones.
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Fig. 1 Geometry model and structured meshes of
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Table 1 Heat transfer coefficients of nanofluids
REETRIARE T RETE LR

B HIPLIH Wem 2K Wem 2K
(K% ) (HERH/% )

ettt 2140 1858
1% Cu 2318(8.32) 1990(7. 10)
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Table 2 Properties of nanofluids with different
volume fractions (373 K)
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FF 5% W-(m-K) ' kg«(m-s) "' kgm™  J-(kgK)™
Cu 1 0.1616 0.00247 812 1901
Cu 2 0.1743  0.00254 895 1747
Cu 3 0.1871 0.00261 977 1619
ENlA 1 0.1935 0.00247 758 2016
ENlA 2 0.2381 0.00254 786 1948
ERIE 3 0.2828 0.00261 814 1 884
Senhith 0.1490 0.00240 730 2090
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Fig. 2 Effect of nanofluids on temperature fields
of the coupled system (432°CA)
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Fig. 3 Effect of nano-copper lubricants on temperature
fields of the coupled system (432°CA)
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Fig. 4 Effect of nano-diamond lubricants on
temperature fields of the coupled
system (432°CA)
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