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Abstract: For testing a two-wheeled vehicle's per-charge range, this study conducted road and chassis
dynamometer driving tests. Three typical road routes within Daejeon Metropolitan City were selected for the
road-driving test. In the case of CVS-40 mode driving tests using a chassis dynamometer, various
road-loading conditions were set. In this study, two-wheeled electric vehicles' per charge range on the road
was confirmed through testing, and the range and energy consumption efficiency depending on various chassis
dynamometer road load settings were measured. Then, the results of the actual road driving tests were
compared with those of the chassis dynamometer driving tests, and road load settings that yielded per-charge
range testing results similar to those under actual road driving conditions in the chassis dynamometer
experiments were studied.
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Table 1 Distribution of Electric Scooter(Korea)

2005|2006 [ 2007 | 2008 | 2010 {2011 | 2013 | Total

Number| 287 | 109 | 153 | 75 | 128 | 175 | 120 |1,047
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Fig. 1 Schematic diagram of DAQ system
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Fig. 2 Schematic diagram of chassis dynamometer
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Table 2 Specifications of the electric two-wheeled

vehicle
Item Unit Specification
Weight(with battery) kg 115
Length/Width/Height mn | 1,815%635%1,095
Driving Type AC Motor
Rated Power kW | 1.49/@700RPM
motor Max-Power kW 2.83
Type Lithium-Ion
Battery Capacity kWh | 1.93(20Ahx2P)
Voltage(Current) | V(Ah) 48(40)
Passenger kg 1(75kg)

Table 3 Test road in the city centre(Daejeon)

A B C

Distance[km] 7.2 9.3 11.3
Min 50 54 50

Elevation[m]| Max 70 102 105
Avg 62 67 66

Grade[%] + 2.5 + 2.8 + 3.1

Test road in the city centre(Daejeon)
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Table 4 Characteristics Unit CVS-40

Characteristics Unit CVS-40
Distance km 1.01
Duration S 195

Average Speed km 18.7 (with idling)

Maximum Speed km/h 50.0
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Fig. 6 Time-speed data points CVS-40 Cycle

Fig. 7 Chassis dynamometer at KIER
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Table 5 Results of the road test(Daejeon)

Route A B C |Average
Driving range[km] | 46.1 | 38.1 | 40.6 | 41.6

Energy consumption
efficiency[Wh/km] 358 | 37.1 | 37.8 | 369

Transit time[min] | 120.4| 74.7 | 76.7 | 90.6

Average

Battery Max 53.4 | 53.4 | 544 | 53.7
Volt[V] Min 432 | 454 | 455 | 447

Table 6 Results of the chassis dynamometer test
(Constant velocity: 50km/h)

. Power Energy Battery

Tempe | Distan consum | consumption |  Volt[V]
ra[l%lr]e [1?1?1] ption | efficiency M Mi
[Wh] | [Wh/km] ax mn
2543 | 53.5 | 1,910 35.7 544 | 42.8
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Table 7 Results of the Chassis dynamometer test

(CVS-40)

N Slop(%) Distan | EDergy Per-Ch
um | 1 2 3 consump | arge
ber | Sect | Sect | Sect [lf r‘;] tion | Range

ion | ion | ion [Wh/km]| [km]
1 0 0 0 |0.998 | 36.46 52.39
2 1 1 1 | 0998 | 41.68 45.83
3 2 2 2 10995 | 47.67 40.07
4 3 3 3 10990 | 53.38 35.78
5 10 | 5 0 |0.999 | 50.55 37.79
6 10 | 4 0 |0.999 | 47.85 39.92
7 10 | 3 0 |0.997 | 45.77 41.73
8 10 | 2 0 | 0998 | 44.13 4328
9 9 4 0 |0.997 | 47.62 40.11
10 8 5 0 |0.998 | 48.80 39.14
11 8 4 0 |0.999 | 47.23 40.44
12 6 3 0 | 1.000 | 43.93 43 .47
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Fig. 8 Results of the Chassis dynamometer test
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