Transactions of KSAE, Vol. 13, No. 3, pp.35-40 (2005)

<7l=

Copyright © 2005 KSAE
1225-6382/2005/075-05

=>

=28xdo| slojH2|= RtsAto] dHlof| O|x|= gk g+t

o] & xf - 2

o PSR AT

=olx|7 =

N

= .
=

0

9

The Influence of Operating Conditions on Fuel Economy
of the Hybrid Electric Vehicle
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Abstract : In the present study, the influence of operating conditions on fuel economy for hybrid electric vehicle was
analyzed. In order to accomplish this, vehicle speed, engine speed, battery current and voltage, SOC (state of charge),
motor speed and torque, generator speed and torque, engine coolant temperature etc. were measured in real time. The
tests were carried out under different driving cycles which are urban and highway cycles, KOREA CITY cycle and
on-road driving, and also under various operating conditions such as different initial SOC, with or without regenerative
braking etc.. Generally, conventional gasoline engines show a poor fuel economy at stop and go driving, because

braking energy is wasted and the engine is operated in low thermal efficiency regions. However, in case of hybrid

vehicles, higher fuel economy can be obtained because of utilizing the maximum thermal efficiency regions of engine,

idling stop of engine, and regenerative braking etc..
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Fig. 1 Typical energy distribution in a gasoline vehicle :
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Table 1 Specifications of test vehicle

LxHxW 4,315x1,695%1,475mm
Vehicle Curb Weight 1,262.3. kg
Transmission Electronically
controlled CVT
Cylinder 4
Displacement 1,497 cc
Engine Max. Power 52 kw /4,500 rpm
Max. Torque 111 Nm /4,200 rpm
Catalyst 3 way with HC trap
Type Ni/MH
Cell voltage 12V
Cell per module 6
Battery | Module voltage 72V
Construction 38 Modules (in Assy)
Total voltage 273.6V(38 cell)
Rated capacity 6.5 Ah
3 Phase AC synchronous
Type
permanent magnet
Motor ™\ fax. Power 33kW / 1,040 ~5,600rpm
Max. Torque 344Nm / 0 ~4,000rpm

OBDII System
- Motor Torque - Regeneration Torque
- Generator Speed - Generator Torque
- Cootant Temp. - Engine Speed
- Veticle Speed

N

Battery Monitoring System

- Main Battery Voltage - Main Battery Cunent
- Aundliary Battery Voltage - Auxiiary Battery Current|
- Vehicle Speed

- CO(ppm)
- COA%)

Real Time Exhaust Analyzer

Fig. 2 Schematic diagram of experimental apparatus
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Fig. 5 Battery SOC over the UDDS cycle
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Fig. 6 Fuel economy and battery usage according to initial
SOC levels
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Fig. 7 Characteristics of UDDS cycle
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Fig. 10 Fuel economy and battery usage according to driving
cycles
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Fig. 12 Fuel economy and battery usage accordmg to engine
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