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Series Hydraulic Hybrid Propulsion System Design And Simulation With Friction
Brake Removal Approach
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Abstract

Due to increasing environmental pollution, various solutions such as the development of hybrid vehicles
have been considered. In this study a hydraulic hybrid propulsion system with series structure and friction
brake removal approach is investigated. The pressure and flow control feature in this circuit has caused the
braking in all driving conditions to be done by the torque generated by the hydraulic circuit. PID controller is
used to control the pressure and output flow. The pressure and flow control algorithm is explained in two
ways according to the driving conditions and the accumulator pressure. In the first case, the braking torque is
provided only by changing the flow and in the second case by simultaneously changing the flow and
pressure. To confirm the performance of the proposed structure, by applying the desired forces to the pedal,
the deceleration is simulated in AMESIM software. The control algorithm has been implemented in this
software and the braking capability and the amount of energy stored during braking in different braking
modes have been investigated. By removing friction braking, the time error in the first mode is 0.13 and in
the second case is 0.03 seconds, and energy saving occurs in all braking conditions.

Keywords: Hybrid Propulsion System; Hydraulic Circuet; Regenerative Braking; Control Algorithm; Flow and
Pressure Control; Accumulator.
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