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Bio-Hydrogenated Diesel (BHD), also known as Hydrotreated Vegetable Oil
(HVO), is produced by reacting vegetable oil or animal fats with hydrogen under high
temperature and pressure with a metal catalyst called Hydro-Processing. This process
results in fuel with carbon atoms ranging from C12 to C22, improving properties like
cetane number, Cloud Point, and freezing point. However, BHD’s lower density,
specific gravity, and limited lubricating properties pose challenges for direct diesel
engine use, potentially causing damage to the fuel pump system. This research
investigates enhancing BHD properties by blending it with palm biodiesel at various
ratios. Tests evaluated the blended fuel’s physical and chemical properties, engine
performance, combustion characteristics, exhaust emissions, and lubricating
properties. Results were then used to develop a mathematical model predicting the
optimal biodiesel blend ratio, tested on a single-cylinder diesel engine for long-term
effects. Blending biodiesel restores BHD’s lubricating properties, with just 5% biodiesel
sufficient to meet the wear standards prescribed by the Department of Energy
Business and blends over 10%, showing minimal additional wear reduction. Prediction
metrics demonstrated high model accuracy with generalized regression neural
networks (GRNNs), achieving an average coefficient of determination (R2) and mean
absolute percentage error (MAPE) (%) of 0.996 and 0.645% for engine performance
and 0.981 and 4.45% for emissions.



Long-term engine testing revealed that BHD fuel caused more engine wear
than diesel, with higher iron particles in lube oil and less wear of various engine
components. 90% BHD is blended with 10% biodiesel (BHD90) showed the least
engine wear, performing better than BHD and diesel in several wear factors studied,

such as cylinder liner wear and piston clearance.
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