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Abstract

. Battery Electric Vehicles(BEVs) are successfully penetrating the vehicle market with powerful motors and efficient

battery systems, features that were unexpected by the consumers. In response to the successful market penetration, global
automakers are sharply focusing on manufacturing their own brand names for BEVs. ‘loniq’ is the family name of electrified
vehicles from Hyundai-Kia Motors. In this study, the Ioniq Electric Vehicle(EV) is tested on a chassis dynamometer, and the test
results are analyzed to evaluate vehicle performance. Dedicated tests for a motor or a battery are preferred to examine the
performance of the components. It not only requires well-organized testing facilities but also needs considerable time and effort to
remove the components from the vehicle. Therefore, we equipped the electric vehicle with measuring devices and analyzed them to

investigate vehicle performance and that of its components based on test results obtained from the chassis dynamometer tests. In
addition, signals in On-Board Diagnostics(OBD) have been used to improve analysis. Based on the analysis, the accelerating
performance and the efficiency of the vehicle were studied, and the characteristics of the motor and the battery were also

investigated.
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Table 1 Vehicle specification of loniq EV

Item Specification
Battery type Lithium-ion polymer
Cell number 96 cell
Battery usable energy 28.0 kWh
Battery weight 271.8 kg
Battery rated voltage 360.0 V
Battery nominal capacity 78.0 Ah
Motor type PMSM
Motor Max. power 88.0 kW
Motor Max. torque 295.0 Nm
Inertia weight 1587.6 kg
All electric range 200 km
Reduction gear ratio 7.412
Fuel efficiency 6.3 km/kWh
0-60 mph 99s
Table 2 Coasting-down coefficient
Item Value
Vehicle mass [kg] 1587.6
Coasting-down 0 N] 94557
. fﬁgc e £ [N/mps] 23371
2 [N/mps"2] 0.3505
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Table 3 Vehicle driving performance

Total distance Battery ener;
ltem No. of repeat (km) consum;r)}t]ion (kg\};/h)
UDDS 25 297.6 26.56
HWFET 14 2474 26.65
MCTI1 2 215.6 26.76
MCT2 5 178.6 26.49
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Table 4 Chassis dynamometer test cycle

. .| Driving | Max. Max. Max.

Cycle ?rwlng range | velocity |acceleration| deceleration
ime (s) (miles) | (mph) (m/sz) (m/sz)
Step speed | 600 6.94 35 1.1341 -1.3997
UDDS 1369 7.45 56.7 1.4752 -1.4752
HWFET 764 10.26 59.9 1.4305 -1.4752
MCT1 6557 | 79.64 | 65.82 3.3568 -3.1680
MCT2 2400 | 2238 | 81.75 3.2059 -2.8760
US06 600 8.01 80.29 3.7548 -3.0843
WLTC 1800 | 14.38 | 81.60 1.8806 -1.5194

State Of Charge (normalized)

0 05 1 1.5 2 25 3 35
Time (s) «10*

Fig. 5 Battery SOC profiles
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