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Abstract : Because of high oil prices and emission gas problems, many governments tighten regulation of fuel
economy and emission gas. For Passenger car, there are many researches for plug-in hybrid electric vehicles and they
are being manufactured. On the other hand, there are few researches for plug-in hybrid electric bus that is heavy
commercial vehicle. In this study, analysis of fuel economy for series plug-in hybrid electric bus according to engine
operation strategy based on simulation is conducted. Forward simulator is developed using Autonomie. Engine
operation strategies consist on constant engine operation strategy and engine on/off operation strategy. Considering the
engine operation strategy, results of vehicle speed, engine operating points and fuel economy are obtained and
analyzed. As a result, engine on/off operation strategy has more advantage than constant engine operation strategy in

terms of fuel economy.
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Fig. 1 Schematic of the vehicle model

Table 1 Constants for simulation

Property Unit Value
Air density, p kg/m? 1.293
Frontal area, Af m? 6.6
Airdrag, D .. - 0.8
Rolling resistance, f, - 0.01
Tire radius, r,;,. m 0.478
Gravity, g m/s® 9.81
Final drive gear effi., Mg % 95
Conventional vehicle mass, A/ kg 12000 (CVW)
Electrical power loss, £, w 3500
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Fig. 2 Forward simulator using Autonomie
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Fig. 5 Result of constant engine operation strategy :
(a) Vehicle speed, (b) Battery SOC trajectory

A Aol 30kW el dA e 99 5 FH 5= A%l
FAl 75 R Azl on/off 5 =
2.394km/1, 2.700km/12] ¢IH] Az}E WA},
v E] 2] 2F soce] i) <1u] vlas 913
Al -5 el A e 995 485
HlE E] & SOCE ate] A &2 W

Agr o nAgsdel” Mgz oz BA3 ol
A G5 A EFe] AAn] A 3= 26.7kW 2] constant I}
=2 o) 2.561km/1°] T},

o

o,

EZZ b ] Lo Joi] |
£, LWlw_khM h“¢m/L L f
i LT
° 600O 200 400 600 800 1(;00 1200 1400
Time[sec]
@
_ 400
g 2OZJJMHJ" Mﬂl dh\flm“ .JIL MW il MN MWWJWJW M
S s vt
° -4000 200 400 600 800 1000 1200 1400
Time[sec]
(b)

Fig. 6 Result of constant engine operation strategy :
(a) Battery voltage, (b) Battery current
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Fig. 7 Result of engine on/off operation strategy :
(a) Vehicle speed, (b) Battery SOC trajectory
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Fig. 9 Engine operating points according to constant engine
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