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Performance Evaluation of a Diesel Engine Using a Hybrid
Coolant of Graphite Nanoparticles Dispersed in Biosilica
Suspension

Abstract
This study aims to evaluate the performance of a four—cylinder diesel engine
(Ford ZSD-424) using a hybrid coolant consisting of graphite nanoparticles
dispersed in a biosilica suspension and stabilized with (Triton X-100)
surfactant. Three volumetric concentrations of the hybrid coolant (0.1%,
0.5%, 1%) with equal ratios of graphite and biosilica were prepared.
Experiments were conducted at engine speeds of (750, 2500, and 4000 rpm),
with three replicates for each measurement.
The results showed that the hybrid coolant contributed to achieving better
resuits compared to distilled water. Coolant temperature decreased by up to
(20.1%), while nitrogen oxides (NOx) emissions decreased by (31.6%),
carbon monoxide (CO) by (44%), unburned hydrocarbons (HC) by 40%,
particulate matter (PM) by (46.2%), and smoke opacity by (62%). Fuel
consumption improved by (16.1%), at (1%) concentration and (4000 rpm).
The (0.5%) concentration is recommended for practical applications as it
offers an optimal balance between environmental performance and economic
feasibility, while the (1%) concentration provides maximum performance and
emission reduction. From an environmental perspective, this research

contributes to reducing toxic gas emissions and particulate matter that cause
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respiratory and cardiovascular diseases, while lowering the carbon footprint
through improved fuel efficiency.
Keywords: Hybrid coolant, Graphite nanoparticles, Biosilica, Diesel engine,

Thermal performance, Emissions, Triton X-100.
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