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INTEGRATED ENERGY MANAGEMENT SYSTEM/OPTIMAL ADJUSTMENT

OF VELOCITY TRAJECTORY/OPTIMAL ENERGY STORAGE SYSTEM

This thesis presented energy consumption and economical driving power by
integrated energy management system..The study included the extension of driving
range which was the weak point of electric vehicles, having limited driving range
compared to vehicles with internal combustion engine. This study performed the
simulation of electric vehicle driving and adjustment for optimal velocity trajectory
suitable for the route under the condition of late arrival to the destination according to
driver’s demand to have the arrival 30 and 60 seconds late. The simulation used the
original velocity trajectory as the range of reference velocity. The velocity had to have
its velocity trajectory similar to the original ene so-that it was applicable to open
environment and closed environment. The results of the simulation to adjust for
optimal velocity trajectory when arriving at the destination late revealed reduction of
energy and maximum electric power in driving the electric vehicle. The algorithm to
adjust velocity trajectory proposed in this study was able to reduce consumption of
energy and maximum electric power and the vehicle arrived at the destination close to
the determined time, better than Cruise Control which was the popular velocity

trajectory in vehicles nowadays. The effect of the adjustment of velocity trajectory



was reduction of energy regeneration gained from brake, resulted from reduction of
velocity before brake. This had an effect that the driving range was shortened. The
researcher then simulated installation of wireless power transfer system that was
appropriate with the route and velocity trajectory to the system. The results of the
installation of wireless power transfer system were that the energy storage system had
higher stage of charge at the end of the simulation. The researcher then investigated
for the optimal size of the energy storage system that was appropriate for the driving
route by comparing the results of the simulation between the investigation for only
optimal size of energy storage system and the investigation of optimal energy system
by including the result of energy regeneration gained from brake, wireless charging
and the optimal adjustment of veloeity trajectory. The results of the comparison
revealed that the weight of the emergy storage system used on the integrated
management was heavier than the system to investigate the size of the optimal energy
storage system in some cases. It, however, did not result in significant increase of
energy and power consumption. The results of the simulation using authentic value
from the field test found that the integrated energy management system reduced the
driving energy at” 21.487% and distributed net. energy only at 37.435% when

compared to base case.
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