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Abstract

Reducing fuel consumption and emissions is one of the most important concerns in today's industry. In the
automotive industry, efforts are also made to reduce the power consumption of the system by right sizing and
optimizing components. Variable displacement oil pumps are used to reduce the dissipative power of the
lubrication circuit. Unlike fixed displacement oil pumps, variable displacement oil pumps are designed to provide
and deliver oil flow rate in accordance with the needs of the engine lubrication circuit components. This reduces
hydraulic losses in the oil pump, leading to deration of fuel consumption and engine pollution.

Mechanical oil pumps regulate the lubrication flow rate to the engine by adjusting the displacement in response
to oil pressure within the lubrication circuit. Previous studies have demonstrated that the implementation of
variable displacement oil pumps can lead to a reduction in engine fuel consumption by approximately 1.5% to 3%
during the NEDC cycle. This study presents a comprehensive simulation of a variable displacement vane oil pump
using GT-SUITE® v2020 software to investigate its dynamic behavior under various operating conditions. The
developed pump model was rigorously validated against experimental test data. Subsequently, a parametric
analysis was performed to evaluate the effects of critical design and operational parameters on pump
performance. The results indicate that, under identical operating conditions, variable displacement pumps can
reduce power consumption by up to 62.5% compared to fixed displacement pumps, demonstrating their
significant potential for improving engine efficiency.

Keywords: variable displacement oil pump, fuel consumption reduction, automotive lubrication system, 1D
simulation
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= = = = Variable Oil Pump - 4000 RPM - 25°C

Conventional Oil Pump - 4000 RPM - 25°C
= = = = Variable Oil Pump - 4000 RPM - 90°C
Conventional Oil Pump - 4000 RPM - 90°C
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