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Development of educational contents for the real time monitoring
by changing of hybrid vehicle driving mode
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Abstract A key factor in the study of hybrid vehicle is to enhance the usability of energy. The paper
introduces the monitor and controlling technology of hybrid vehicle that can process the relevant information
considering the structure of power system and driving strategies simultaneously, and can monitor its results. This
technology, so called HEV algorithm analysis, has been applied to PRIUS THS made by Toyota Co. LTD. This
model is adapted to parallel hybrid type. It has a somewhat comlex structure, but has several merits. It's energy
loss is lower when conversing. and also it is easily applied to the conventional vehicle having a gasoline engine
without any overall changing of its structure, and so on. This monitor and controlling technology is very useful
to study on the various driving strategies of hybrid vehicle for maximizing the usability between engine and
electric motor.

Key Words : Toyota's Hybrid System(THS), State of Charged(SOC), Power split device, Hybrid Electric
Vehicle(HEV), Monitoring system
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« Vehicle speed

+ Engine spin rate(Tachometer)
 Throttle position sensor

* Engine coolant temperature

high
+ Accelerator pedal position

« Battery temperature

+ Mode selector lever position
« Engine operation signal

+ Inverter operation signal

+ Converter operation signal

« Key switch signal

- Crankshaft position signal
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Simulated
reappearance device
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Monitoring system
« Driving mode

« Power spilt status
«Engine

=Electric motor

= Generator operation

Data analysis system
*ECU input/output signal
= Battery voltage
(discharge & charge status)
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Driving

Engine ECU signal
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Part Specifications
LxHxW(mm) 4,315x1,695x1,475
Vehicle Transmission Planetary gear CVT
Drive train Split type
Cylinder 4
Engine Displacement(cc) 1,497
Max. Power 52kw/4,500rpm
Max. Torque 111Nm/4,200rpm
Type Ni/MH
Battery Cell Voltage(V) 1.2
Total voltage(V) 273.6
Type 3 Phase AC synchronous
Motor Max. Power 33kw/1,040~5,600rpm
Max. Torque 344Nm/0~4,000rpm
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Mode
Starting off
Low/mid-speed
driving

Cruising
Cruising/Recharei

Full acceleration
Deceleration
At rest
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Planetary gear

Sun gear Carrier  Ring gear Generator

Motor Chain drive

sprocket

Engine

i

Counter drive gear

Chain Transaxle damper

Oil pump
Chain driven sprocket

Final gear drive pinion gear Courrins;déiven, gaur

Final gear ring gear
Differential
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16.5
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* Information of HEV CU“fP'JSiﬁOH parts
« Information of ECU ‘ * Engine
« Information of HEV ECU « HEV battery

* Power split device
* Power control unit
* Electric motor

* Generator

« Information of Battery ECU

Data communications method
of hybrid car composition parts

Driving mode change

« Input/output value analysis

« Waveform analysis program
Labview 7.0
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