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5. 5. Future ProspectsFuture Prospects

3.3.Why Hybrid Vehicle?Why Hybrid Vehicle?

1.1.WhatWhat’’s the Issues for Automobile?s the Issues for Automobile?

ContentsContents

2.2.Are Conventional Vehicles Sufficient?Are Conventional Vehicles Sufficient?

4.4.Toyota Hybrid VehicleToyota Hybrid Vehicle
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•When will Crude Oil run dry ?  ...... 20xx ?

Notes: U.S. volumes were added to the USGS foreign volumes to obNotes: U.S. volumes were added to the USGS foreign volumes to obtain world totals.tain world totals.
Assumption: Growth rate of oil demand:  2%/yearAssumption: Growth rate of oil demand:  2%/year
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USGS Estimates of Ultimate RecoveryUSGS Estimates of Ultimate Recovery
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of Recoveryof Recovery
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Source The Institute of Energy Economics, Japan

Energy SecurityEnergy Security
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• Oil supply will not keep up with increased vehicle ownership. 
• Alternative energy is required for automobiles.
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CO2 ScenarioCO2 Scenario
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Source: RITE

Net CO2 emissions for IPCC’s CO2
stabilized case of 550ppm in the air *
Net CO2 emissions for IPCC’s CO2
stabilized case of 550ppm in the air *

Reference caseReference case Energy saving
Conversion in Fossil fuels
Biomass
Solar power
Wind
Water power,Geo-thermal 
Nuclear power
Waste gas as field 
sequestration
Aquifer disposal

Ocean sequestration

Plantation

COCO22
reductionreduction

* IPCC: Intergovernmental Panel for Climate Change
Year
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•Compatibility of SULEV and CO2 reduction is difficult for both 
conventional gasoline and diesel vehicles

Compatibility of Emission and CO2Compatibility of Emission and CO2

CO2 
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Gasoline Gasoline 
Hybrid VehicleHybrid Vehicle
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Why Hybrid vehicle?  Why Hybrid vehicle?  --CO2 AdvantageCO2 Advantage--

EngineEngine
improvementimprovement

• Hybrid Vehicle has advantages to recover and minimize energy loss
• 50% reduction of CO2 and improved fuel efficiency can be achieved
• Plug-in HV has further potential to reduce CO2 

Future

Advantage of 
hybrid vehicle

Potential of 
Plug-in HV
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Advantages of Hybrid Vehicle
•Motor drive at cold start
•Power assist by motor at acceleration
•Engine quick-start by high power motor

Why Hybrid vehicle?  Why Hybrid vehicle?  --Emission AdvantageEmission Advantage--

Motor Drive 

Engine
Start 
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CO2 
(Conventional gasoline vehicle =1)
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‘96 ‘97 ‘98 ‘99 ‘00 ‘01 ‘02 ‘03 ‘04 ‘05 ‘06 ‘07

Prius (THS) Prius&THS ll'

Camry HV

GS450h

RX400h

Highlander HV

LS600h

Crown mild HVMild hybrid

Toyota Dyna HVParallel hybrid with diesel engine 

Parallel hybrid with CVT Estima HV

Coaster HV

Vitz(Yaris)Stop & Start (Not HV)

History of ToyotaHistory of Toyota’’s HV Developments HV Development
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Generator
Traction Motor

Battery

Inverter

Main hybrid system units

Evolution of HV UnitsEvolution of HV Units
• Continuous improvements for cost, 

performance, size and weight
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1( Two electric motors
2( Ni-MH battery
3( Power split device
)

EngineEngine

Power Power 
split devicesplit device

GeneratorGenerator
BatteryBattery

MotorMotor

Reduction GearReduction Gear Mechanical 
power path

Transmission for HVTransmission for HV

Power Control UnitPower Control Unit

Electrical 
power path

Features of System

Prius     (THS)  1997~2003

InverterInverter

Evolution of Toyota Hybrid SystemEvolution of Toyota Hybrid System
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EngineEngine

Power split devicePower split device

GeneratorGenerator

BatteryBattery

MotorMotor

Reduction GearReduction Gear Mechanical 
power path

Transmission for HVTransmission for HV
Electrical 
power path

1( Two electric motors
2( Ni-MH battery
3( Power split device
)

Prius 

High-voltage boost 
circuit

(THSII)  2003~

InverterInverter
Power Control UnitPower Control Unit

Evolution of Toyota Hybrid SystemEvolution of Toyota Hybrid System

Features of System
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EngineEngine

Power split devicePower split device

GeneratorGenerator

BatteryBattery

MotorMotor

Reduction GearReduction Gear Mechanical 
power path

Transmission for HVTransmission for HV
Electrical 
power path

RX400h)(THSII)  2005~

Motor speed 
reduction device

1( Two electric motors
2( Ni-MH battery
3( Power split device
4.  High-voltage boost circuit

InverterInverter
Power Control UnitPower Control Unit

Evolution of Toyota Hybrid SystemEvolution of Toyota Hybrid System

Features of System



GS450h   (THSII)GS450h   (THSII)))20062006**

EngineEngine

Power split devicePower split device

GeneratorGenerator

BatteryBattery

MotorMotor

Mechanical 
power path

Transmission for HVTransmission for HV

Electrical 
power path

1( Two electric motors
2( Ni-MH battery
3( Power split device
4.  High-voltage boost circuit

2-stage motor 
speed reduction 
device

5.  Motor speed reduction 
deviceInverterInverter

Power Control UnitPower Control Unit

Evolution of Toyota Hybrid SystemEvolution of Toyota Hybrid System

Features of System



LS600h (THSII)  2007~

1( Two electric motors
2( Ni-MH battery
3( Power split device
4. High-voltage boost circuit
5. 2-stage motor speed 

reduction device

EngineEngine

Power split devicePower split device

GeneratorGenerator

BatteryBattery

MotorMotor

Mechanical 
power path

Transmission for HVTransmission for HV

Electrical 
power path

Mechanical 4WD

InverterInverter
Power Control UnitPower Control Unit

Evolution of Toyota Hybrid SystemEvolution of Toyota Hybrid System

Features of System
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PlugPlug--in Hybrid Vehicle (PHV)in Hybrid Vehicle (PHV)
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Household 
electrical 
energyRecharged mainly at night

120 / 240 VAC single phase

Battery

Recharging circuit
Engine

Motor

MotorMotor Engine

Mainly EV in 
city driving 

Mainly HV in Long 
distance & high 
speed driving

PlugPlug--in Hybrid Vehicle (PHV)in Hybrid Vehicle (PHV)
• Plug-in hybrids are expected as a new style of 

electricity utilization
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Toyota’s Approach toward 
the Ultimate Eco-vehicle

CNG

AlternativeAlternative
EnergyEnergy

ElectricElectric
VehicleVehicle

GasolineGasoline
EngineEngine

DieselDiesel
EngineEngine

EV
VVT

Lean-burn
D-4

Diesel DI

DPNR
GTL

Diesel HV FCHVTHS

Ultimate Eco VehicleUltimate Eco Vehicle

Gate3 Gate3 
Energy SecurityEnergy Security

Gate1 Gate1 
EmissionsEmissions

Gate2 Gate2 
CO2CO2

BTL
PHVHybrid TechnologyHybrid Technology
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Future Energy for Automobiles 

Primary energyPrimary energy

Stationary

Transportation

Hydrogen

Conventional Conventional 
Liquid fuelLiquid fuel

Conventional
Gas fuel

Electricity

Synthetic Synthetic 
Liquid fuelLiquid fuel

Plane / Train / Ship

Secondary energySecondary energy Utilization fieldUtilization field

CoalCoal

Water / NuclearWater / Nuclear

BioBio--massmass

Crude Oil Crude Oil 

Natural gasNatural gas

Solar / WindSolar / Wind

AutomobileAutomobile

IndustryIndustry HomeHome



4242

Today for TomorrowToday for Tomorrow


