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Abstract : In this paper, the improvement in the fuel economy of a connected hybrid electric vehicle(CHEV) that uses
eco-driving with V2I communication is investigated through simulation. The simulation environment uses an integrated
driving hardware-in-the-loop(IDHIL) simulator that was built in a previous study. Vehicle-to-everything(V2X)
communication devices are used to preview information from traffic lights, and is then used to induce eco-driving behavior in
the driver. The normal HEV and CHEV use the same HCU. The HCU consists of a mode decision algorithm and a power
distribution algorithm. The scenario reflects the virtual road environment and traffic lights through field measurements. The
NHEV and CHEYV are simulated three times each, and the vehicle speed, SOC, and fuel consumption results are presented.
The simulation results are also compared in terms of speed and engine operating point. In this paper, we found that fuel
consumption can improve by 14.32 % if V2I communication-based eco-driving is used.

Key words : Connected hybrid electric vehicle(Z 9 E]= slo| B g]= 253}, Eco-driving(oll Z=2Fe]H), V2I
communication(V2I 5-21), Fuel economy($1 H]), Hardware-in-the-loop simulation(HILS, S} =9 ] 33 A| B2 o] A)
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Fig. 2 Vehicle model in Matlab/Simulink with dSSPACE ASM
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Table 1 Vehicle system parameters

Parameter Value
Vehicle mass [kg] 1,880
Engine max. power [kW] 185
MGI max. power [kW] 38
MGI max. torque [Nm] 205
MG?2 max. power [kW] 8.5
MG2 max. torque [Nm] 432
Battery voltage [V] 270
Battery capacity [Ah] 5.5
Battery max. power [kW] 56
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Fig. 10 Simulation scenario with the driving path and traffic
lights
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Table 2 Simulation results

V2I Communication

Total . ) Equivalent fuel Total fuel Fuel efficiency | Average [km/L]
0,
Case distance[km] Fuel consumption [L.]| Final SOC [%] consumption [L] | consumption [L] [km/L] (Improvement)
NHEV #l1 4.756 0.4024 50.198 0.0164 0.4188 11.36
11.
NHEV #2 47573 0.3872 49.615 0.0173 0.4045 11.76 (39
NHEV #3 4.7566 0.388 47.825 0.0203 0.4083 11.65
CHEV #1 4.7584 0.3177 46.767 0.0221 0.3398 14
13.25
CHEV #2 4.7551 0.3648 50.172 0.0164 0.3812 12.47 (1432%)
CHEV #3 4.7537 0.3377 47.672 0.0206 0.3583 13.27
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