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Lubricants are essential for the efficient operation of internal-combustion
engines. Dispersing nanoparticles—especially hybrid nano-additives—
offers a new route to upgrade lubricant performance. Earlier work has
relied almost exclusively on experiments, an approach that is expensive
and often unable to predict the full behaviour of hybrid systems. Here, we
combine molecular-dynamics (MD) simulations with bench tests to
examine the viscosity of a 20W-50 engine oil containing a 50:50 mixture of
Zn0 and CuO nanoparticles. Samples were prepared at 0.25, 0.50 and 0.75
wt % and characterised at 27, 40, 50 and 100 °C. Stability was verified by
zeta-potential measurements and visual inspection. The largest
discrepancy between simulated and measured viscosities was 9.8 %,
confirming that the MD model is reliable. ANOVA and t-test analyses
showed that both temperature and concentration exert statistically
significant effects on viscosity (p < 0.05). As expected, raising the
temperature lowers the viscosity, whereas increasing the nanoparticle
loading raises it. Compared with an oil containing only ZnO, the hybrid
formulation gives a markedly lower viscosity—by 13-16 % at 100 °C—
demonstrating its advantage under realistic engine conditions. The
reduction surpasses those reported for conventional additives such as
MoS; and Al,03 and indicates the potential for lower friction and improved
engine efficiency.
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