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Abstract

The European Union has instituted a new emission standard protocol that necessitates real-time measurements from vehi-
cles on actual roads. The adequate development of routes for real driving emissions (RDE) mandates substantial resources,
encompassing both vehicles and a portable emission measurement system (PEMS). In this study, a simulation tool was uti-
lized to predict the vehicle speed traversing the routes developed for the RDE measurements. Initially, the vehicle powertrain
system was modeled for both a gasoline hybrid vehicle and a gasoline engine-only vehicle. Subsequently, the speed profile
for the specified vehicle was constructed based on the RDE route developed for the EURO-6 standard. Finally, the predicted
vehicle speed profiles for highway and urban routes were assessed utilizing the actual driving data. The driving model pre-
dicted more consistency in the vehicle speed at each driving section. Meanwhile, the human driver tended to accelerate fur-
ther, and then decelerate in each section, instead of cruising at a predicted section speed.

7|8y EHC : Electrically Heated Catalyst
ECU : Engine Control Unit
RDE : Real Driving Emissions BMS : Battery Management System
NEDC  : New European Driving Cycle TCU : Transmission Control Unit
NOx : Nitric Oxides IC : Interchange
PEMS : Portable Emission Measurement System SOC : State of charge
CVS : Constant Volume Sampler
LDV : Light-Duty Vehicle
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Fig. 1 System model of the gasoline hybrid vehicle

Table 1 Specifications of the gasoline hybrid vehicle

Parameters Units | Nominal values
) Curb weight kg 1815
Vehicle
Tires - 235/65R17
Powertrain - Hybrid
Displacement | cm® 1598
Engine Fuel - Gasoline
Transmission - 6-speed automatic
Power kW 442
Motor
Torque Nm 264
Battery Capacity kWh 1.49
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Fig. 2 System model of the gasoline engine vehicle

Table 2 Specifications of the gasoline engine vehicle

Parameters | Units Nominal values
Curb weight kg 2010
Vehicle -
Tires - 235/60R18
Powertrain - Engine
Displacement | cm?® 3470
Engine Fuel - Gasoline
Transmission - 8-speed automatic
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Fig. 4 Elevation of the motorway route
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