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Abstract Variable displacement vane oil pumps control the discharge pressure and flow rate regardless
of the engine operating speed by controlling the eccentricity between the rotor and stator. Therefore,
research on this type of pump is in progress because of its high likelihood of improving fuel economy.
The need for advanced research with 1D simulations is in demand to enhance the efficiency in terms
of time and cost to deal with the increasing complexity of the engine development process. This
research aimed to establish a robust 1D model to estimate the performance, such as discharge flow rate
and torque, with the change in oil temperature. This model consists of a hydraulic and control signal
part. An in-house model was developed to calculate the discharge flow area, eccentricity, and operating
torque of the pump. The accuracy for discharge flow was improved with the help of leakage modeling
considering both internal and outlet lead passage. In addition, the calculation model considering various
types of friction torque made the simulated output for torque prediction more accurate. As a result, the
final model showed an accuracy of approximately 97% and 92% compared with the experiment regarding
discharge flow rate and torque, respectively, regardless of the pump speed under steady operating
conditions. These results confirmed the possibility of estimating the discharge flow rate, operating
torque, and volumetric efficiency regarding oil temperature.

Keywords : 1D Simulation, AMESim, Variable Displacement Vane Oil Pump, Discharge Flow Rate,
Operating Torque, Oil Temperature
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Fig. 1. Overall AMESim sketch of Hydraulic part (a) and Control and signal part for variable displacement oil
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Table 1. Experimental and simulation conditions for
validation of variable displacement vane oil
pump

Pump speed [rpml]

2000, 3000, 4000

Pump outlet pressure [bar] 05, 1,2 3,456 78 9

Oil temperature [°C] 30, 90, 140
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where, ¢: angle between x axis of relative
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center and contact point with delivery rim, D, :

diameter of delivery rim
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