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Power characteristics of motorcycle using model based
simulation
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Abstract In this paper, we propose that a model based design for an electric motor cycle system using
Automotive Simulation Models. Before prototyping a realistic electric motorcycle, a reliable simulation program
is required to test the capacities of the power sources and optimize the parameters of an electric motorcycle. In
the past, The research of electric motorcycle was conducted at macro rather than micro level. However, this
research suggests the detailed analysis method of specific key components. This paper can get a good error
ratio, 2.3%, as a consequence of the interpretation of experiment and simulation. With the analysis of specific
electric motorcycle, it is able to analyze design factor and improve accuracy of electric motorcycle interpretation.
Also, this research suggests the effective way to get fail safety so that it can solve the fail which can be
encountered in electric motorcycle.
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[Fig. 11 Components of electric motorcycle
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[Table 1] Design parameters of electric motorcycle

Parameter Value Unit
Maximum rating speed 80 km/h
Cruising range
(Constant 50km/h) 70 km
Gradeability
( Slope 30% ) 14
CVS 40 90 km
Nominal voltage 73 v
Maximum weight 285 kgt
Wheel size 576 mm
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[Fig. 2] Components model of electric motor cycle
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[Fig. 3] Flow chart of control logic
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[Fig. 4] Core component model of battery pack
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[Fig. 6] Graph of SOC - time at 50km/h constant speed test
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[Table 2] Distance of 50km/h constant speed test.

Ttem Simulation Vehicle test Dr}vmg
time
50km/h 70.5km 71.0km 86min

[Table 3] Speed of 10%,20%,30% climbing test

10% 20% 30%
Simulation 34 .8km/h 30km/h 23.2km/h
Real test 34.7km/h 28.4km/h 21.7km/h
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[Fig. 8] Control Characteristics according to SOC ratio
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[Fig. 9] Variation characteristics of roll rate
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[Fig. 10] Variation characteristics of Cornering path
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[Fig. 11] Characteristics of speed variation on motorcycle
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