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Fuel Economy Optimization of Hybrid Vehicle Using Single Performance
Index

Cho Sungtae, Jun Soonil, Kong Jin Hyung, Park Yeong I1, Lee Jang Moo

Hybrid vehicle(3}°] B.8] = 2}%5}), Fuel Economy(% H)), Equivalent BSFC(5- 7}

BSFC), Single Performance Index(%¥ 4 %5 X 4)

Abstract

To minimize the fuel consumption in the hybrid vehicle, the single performance index, which can express
the fuel consumption in engine and eleciric energe consumption in battery system at the same time, is required.
In this study we proposed a single performance index with equivalent BSFC concept, and with this, we
constructed driving control algorithm, which can determine optimal gear ratio and power split ratio of the
engine and the motor, for the parallel hybrid vehicle. Additionally, to verify the validity of this algorithm,

driving simulation is performed.
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Fig. 1 Power Flow of Hybrid System
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Charge state:
energy consumption in electric system = required
motor power X motor efficiency at the operating
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Charge state:
fc2 = required motor power X motor efficiency
at present time X battery charge efficiency at
present time X motor efficiency at the discharge
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time X battery discharge efficiency at the discharge
time X engine BSFC at the corresponding operating

condition )
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fc; = energy consumption in electric system X
equivalent BSFC at charge

where,

energy consumption in electric system = required
motor power X motor efficiency at present time X
battery charge efficiency at present time

equivalent BSFC at charge = motor efficiency at the
discharge time X battery discharge efficiency at the
discharge time X engine BSFC at the corresponding

operating condition %)
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discharge time X engine BSFC at the corresponding

operating condition (6)
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where, T, : required torque of engine, @, : required
velocity of engine, 7, : required torque of motor,

@,, :required velocity of motor
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where, Tr g required torque from drivetrain, [

required velocity from the drivetrain, mps_gear ratio :
gear ratio of mechanical power split unit
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b_discharge +exp(-20* (soc ~ lo _soc)
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Fig. 4 Configuration of a CVT Equipped Parallel
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Table 1. Spec. of Each Component of Hybrid Vehicle

Spec..of each module
Geo Metro 1.0L SI engine
Siemens electric motor 30 kW
12V Ni-MH, 25 Cell

I Tfhn k:'s '65 . Metal Beit CVT
| TANSHUSSION | Gear Ratio [2.416~0.443]
Vehicle Mass 1483 kg
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Del_Val: Max_Vel
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Fig. 5 Flow Chart of Algorithm for Finding Optimal
Gear ratio and Power Split Ratio
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Table 2. Spec. of Each Component of Hybrid Vehicle

Spec. of each module
Engine 1.9L Saturn SOHC Sl engine
Transmission Metz}l Belt CVT
Gear Ratio [2.416~0.443]
Vehicle Mass 1053 kg
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Table 3. Simulation Results of FUDS Road Cycle

Efo‘f;m HC  CO (No") End
soC
oy @) (gkm Em
HEV 1 352 03023 22591 07441 0568
HEV 2 263 03480 2004 03940 0.566
Engined 151 04111 41939 06448 N/A
Vehicle

HEV1 : Parallel HEV using single performance index
HEV2 : Paralle] HEV using conventional algorithm
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