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Abstract Electric Motorcycle is one of the most promising candidates for future transportation because of its
outstanding fuel economy and environmental pollution. 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. This process can reduce the expenses during the designing of an electric motorcycle
system. In this paper, we present an electric motorcycle system simulation program implemented on Matlab,
which can model drivetrain and powertrain systems in an easy, natural way within Simulink and PSAT. And
the analysis of design parameters such as max power, capacity, state of charge, slope angle is carried out by
the simulation and experimental method. The predicted results by the development model were a good
agreement with experimentally obtained results.
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[Fig. 1] Components of electric motorcycle
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[Table 1] Design objective of electric motorcycle

Parameter Value Unit
Maximum rating speed 80 km/h
Cruising range
(Constant 50km/h) 0 km
Gradeability
( Slope 30%, after 15sec ) 14 km/h
CVS 40 90 km
Nominal voltage 72 \%
Maximum weight 285 kef
Wheel size 576 mm
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Pair—drag = Ep( CdA) V2 (4)
Pslope = MgSina (5)
C, = rolling resistance coefficient
C,; = drag resistance coefficient
P=wxr (6)

o = angular velocity, T = torque
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[Table 2] Motor specifications

Parameter Value Unit
Rated torque 278 N'm
Rated power 4.09 kW
Inertia 0.0145 kg~m2
Nominal efficiency 0.91
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[Table 3] Battery general specifications

Parameter Value Unit
Nominal voltage 3.65 v
Maximum voltage 4.1 A%
Minimum voltage 3 v
Max continuos current 70 A
Max peak current (10sec) 150 A
Number of cells 20 ea
Number of packs 2 ea
Capacitance 80 Ah
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[Table 4] Results of 50km/h constant speed driving

Constant speed Simulation Proto-type
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[Table 5] Results of CVS 40 mode driving

Mode Simulation Proto-type
CVS 40 91.96 km 91.9 km
120 T T
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Batt.curr ( simulation ) [amps]
£, O AR | [T T Batt.volt (proto-test) voit]
Batt.curr ( proto-test) [amps]

time[s]
[Z22 11] CVS 40 XY mE =3 =
[Fig. 11] Graph of CVS 40 mode driving
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