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Analysis of thermal and exergy efficiency of diesel & biodiesel combustion
process
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Abstract

Internal combustion engine (ICE) simulation is a well-known, prosperous technique to
study the engine’s performance, and help to launch new evaluation plans and achieve
remarkable developments. This study was intended to evaluate the effects of the engine’s
load and speed as well as various fuel blending on the performance characteristics of the
OM314 diesel engine, aiming to analyze thermal and exergy efficiency. When designing
experiments, the optimal points of the independent variables were estimated using Design
expert 11 to minimize and/or maximize the response levels. Second-order models obtained
using Response surface methodology (RSM) to predict the effect of input variables on
response levels were significant at the 1%. Among the independent variables, the engine’s
load and speed had the highest impact on thermal efficiency. The highest thermal and exergy
efficiency was observed when utilizing pure biodiesel compared to other fuel components.
The highest exergy efficiency (33.46%) was observed at the 1903 rpm, under applying 82%
load, and when using pure biodiesel (DoBioo). The least exergy efficiency (27.73%) was
observed under applying the 20% load, at 2781 rpm, and when using pure biodiesel. The
highest thermal efficiency (37.006%) was observed at 2263 rpm, under applying the 97%
load, and when using pure biodiesel (DoB10o). The highest thermal efficiency was observed at
high percentages of biodiesel, under high loading and at the engine’s intermediate speeds.

Keywords: Biodiesel, Diesel, Thermal Efficiency, Exergy efficiency, central composite
design.
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