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EnvironmentEnvironment

Challenges for the Automotive IndustryChallenges for the Automotive IndustryChallenges for the Automotive Industry
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Challenge for Future Environmental VehiclesChallenge for Future Environmental VehiclesChallenge for Future Environmental Vehicles
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Toyota’s Environmental InitiativesToyotaToyota’’s Environmental Initiativess Environmental Initiatives

Diesel
Toyota D-CAT(with low sulfur fuel)

Hybridization (Future)
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Hybridization (Future)
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Cost; hard to achieve target cost
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Cost; needs societal support

Gasoline
Direct Injection/VVTi 
Hybridization
Cost; needs societal support

4/15



TDITDI

The Ultimate Eco CarThe Ultimate Eco CarThe Ultimate Eco Car
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Toyota Hybrid Vehicle World SalesToyota Hybrid Vehicle World SalesToyota Hybrid Vehicle World Sales

Cumulative volume of Toyota hybrid vehicle salesCumulative volume of Toyota hybrid vehicle sales
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Hybrid Functional CategoriesHybrid Functional Categories

Toyota VitzToyota Vitz

Stop & Go (Engine Stop)Stop & Go (Engine Stop)
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HybridHybrid

Low V Mild Low V Mild High V Mild High V Mild 

Honda CivicHonda Civic
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New Prius with new Generation Hybrid System (THSII)New New PriusPrius with new Generation Hybrid System (THSII)with new Generation Hybrid System (THSII)

Fuel economy

Fun to drive

Improvement of 
conventional engines

Hybrid 
Synergy 
DriveExisting hybrid vehicle
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Outline of THSII TechnologyOutline of THSII TechnologyOutline of THSII Technology

1. High voltage motor & generator

2. High power motor (33kw ->50kw)

3. Rev-up generator (6,500rpm to 10,000rpm)

4. High Power Density Ni-MH Battery

5. Evolution of Power Management

1. 1. High voltage motor & generatorHigh voltage motor & generator

2. High power motor 2. High power motor (33kw (33kw -->50kw)>50kw)

3. Rev3. Rev--up generator up generator (6,500rpm to 10,000rpm)(6,500rpm to 10,000rpm)

4. High Power Density Ni4. High Power Density Ni--MH BatteryMH Battery

5. Evolution of Power Management5. Evolution of Power Management
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THSIITHSII TransmissionTransmission

THSII NiTHSII Ni--MH BatteryMH Battery

THSII PowerTHSII Power--traintrain Voltage BoosterVoltage Booster

THSII ECBTHSII ECBTHSII Power Control UnitTHSII Power Control Unit
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CO2 Data of Latest ModelsCOCO22 Data of Latest ModelsData of Latest Models
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New PRIUS Fuel EconomyNew PRIUS Fuel EconomyNew PRIUS Fuel Economy
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Well to Wheel total efficiencyWell to Wheel total efficiencyWell to Wheel total efficiency

Conv.
Gasoline

Conv.
Gasoline

Total Efficiency(%)Total Efficiency(%)

00 1010 2020 3030 4040

‘98
Prius

‘98
Prius

T to W
(%)

T to W
(%)

W to T
(%)

W to T
(%)

HSD
New Prius

HSD
New Prius

03
FCHV

03
FCHV
FCHV
future
FCHV
future

3737

32 32 

50 50 

28 28 

16 16 

60 60 

29%29%

25%25%

32%32%

28%28%

14%14%

42%42%

8888

5858

8888

7070

8888

8888

‘01
Prius

‘01
Prius

(Toyota Data: 10-15 mode)

TATA

HV ControlHV Control

2222%%

OthersOthers
1313%%

EngineEngine

66%% MG DriveMG Drive

10 10 %%

10 10 %%

RegenerationRegeneration

3939%%

Improvement Rate(%)
‘01        ‘04HSD

13/15



Total CO2 in an Automobile's Lifecycle
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ConclusionConclusionConclusion

♣♣Hybridization allows the ICE vehicles to stay  Hybridization allows the ICE vehicles to stay  
competitive in the future, by enabling total energy competitive in the future, by enabling total energy 
efficiency that is comparable to future FCHV.efficiency that is comparable to future FCHV.

♣♣ Before we rush into the hydrogen society by Before we rush into the hydrogen society by 
hydrogen fueled FCHV, there should be an option for hydrogen fueled FCHV, there should be an option for 
ICE vehicles to  spare fossil fuel with ultimately ICE vehicles to  spare fossil fuel with ultimately 
efficient and low CO2 technology. efficient and low CO2 technology. 

♣♣ In long term, it is necessary for FCHV to adopt In long term, it is necessary for FCHV to adopt 
evolved and matured hybrid technologies .evolved and matured hybrid technologies .

The hybrid technologies is the core in the coming The hybrid technologies is the core in the coming 
future automobile.future automobile.

15/15


