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This thesis presents aerodynamic brake study of reducing braking distance and
braking energy of high-speed trains. The simulation of the high-speed train movement
of the three train services on the Tokaido Shinkansen Line in Japan: Nozomi, Hikari,
and Kodama with a total distance of 515.4 km and 17 passenger stations. The case
study is an aerodynamic brake installation simulation. Simulation of models and
equipment installed on trains using SOLIDWORKS program can be used to analyze
computational fluid dynamics to study the air flow acting on the surface of the train
model, stress, factor of safety, deformation effect of trains, aerodynamic brake and
electricity post. The design of aerodynamic brakes is divided into 3 cases: working
angles of 35, 45, and 55 degrees. The design takes into account the structural
coordinates of the train. A simulation of the train movement results was presented
and to calculate it by using MATLAB program to simulate the movement of a high-
speed train when aerodynamic brakes were installed. In the case of emergency braking,
reducing the braking distance can reduce the maximum braking distance of 12.513 m,
and in the case of reducing the braking energy of trains at different braking speeds,
divided into 11 cases at a speed of 100 km/h, can reduce energy in braking up to
1.05%. Comparison of drag force simulation when installing aerodynamic brakes in
MATLAB and SOLIDWORKS programs at different speeds are similar. The highest error
rate was 3.09%.
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