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Abstract : In this paper, a new shift map was proposed to improve the fuel economy of a transmission mounted electric
device(TMED) type dual clutch transmission(DCT) plug-in hybrid electric vehicle(PHEV) by considering transmission
and motor losses. To construct the shift map, powertrain efficiencies of the engine-DCT-motor were obtained at each
gear step. A shift map that provides the highest powertrain efficiency was constructed for the given wheel torque and
vehicle speed. Simulation results showed that the fuel economy of the target PHEV can be improved by the new shift
map compared with the existing engine optimal operating line(OOL) shift control.

Key words : Plug-in hybrid electric vehicle(Z#] 191 sleo]H 2l = A 71 &&=, DCT(7E & X ¥£7]), Shift
map(*¥ 4 14), Powertrain efficiency(IFH EH Q] &)

Nomenclature SOC : state of charge, -
C : ity, Ah
T : torque, N-m capactly
) 14 : voltage, V
@ : rotational speed, rpm
: FE : fuel economy, km/1
T . time constant, - D drivine di K
: t R
VA : the number of clutch plate, - er.IIlg stanee, &
L ) E : equivalent energy, kWh/I
)i : friction coefficient, -
m : mass, kg
F : force, N i 3
. p : density, kg/m’
R : radius, mm
P : power, W .
n : efficiency, - Subscripts
eng : engine
c : clutch
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eff : effective
MG : motor-generator
init : initial

bat : battery

whl  : wheel
eq : equivalent
g : gasoline
fuel  : fuel
LME
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Fig. 1 Structure of TMED type DCT PHEV

Table 1 Specification of target PHEV

. Type Diesel
Engine
Max power 65 kW(1000~4000 rpm)
Type PMSM
Motor Max power 60 kW(0~6000 rpm)
Max torque 360 Nm
Clutch Type Wet type clutch
L Type 6 speed DCT
Transmission -
Gear ratio 2.5,2.14,1.48,1.16,0.87,0.5
Type Li-ion
Battery yp.
Capacity 37 Ah
Mass 1361 kg
Front area 2.0 m?
Vehicle | Drag coefficient 0.29
Rolling res.lstance 0.014
coefficient
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Fig. 2 BSFC and characteristic map of the engine
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Table 2 Results of new shift map for FTP72 cycle

Fuel _ A SOC Equivalent fuel
consumption economy
New shift 0.360 L +0.000 33.4 km/L
OOL shift 0.388 L +0.001 31.0 km/L
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