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Trends in Annual Average of Air Pollutants in Japan
（Average of Roadside Monitoring Stations ）
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Emissions Regulations for Gasoline g
Passenger Cars in Japan
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Exhaust Emissions Standards 
for Passenger Cars

ＮＯｘ
for Passenger Cars
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Emissions Standards for 
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Low Emission Vehicle 
Certification System
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Introduction of Certified Low 
E i i P C i JEmission Passenger Cars in Japan
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Future Automotive Emissions Regulations in Japan
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New Emission Test Mode (JC08 Mode)
for Vehicles with GVW of 3,500kg or less
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New Emission Test Mode (JE05 Mode)
for Vehicles with GVW of over 3,500kgfor Vehicles with GVW of over 3,500kg

Representative Running Mode As the Basis of Test Mode 
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Worldwide Harmonization ofWorldwide Harmonization of 
Emission Test Procedure

Environment
- Easy-to-understand rulemaking
- Easy-to-evaluate each country policy

Government
- Better Air Quality

Lower GHG Easy to evaluate each country policy

Consumer
-EFV will be available more cheaper

Manufacturer
・Improvement of R&D Efficiency
P i f Ad d T h l i

- Lower GHG 

-Greater freedom in selection of vehicles・Promotion of Advanced Technologies
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Heavy-duty Vehicle WHDC

WLTP

GTR
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Emissions Regulations and Main g
Control Technologies in Japan
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Emissions Control TechnologiesEmissions Control Technologies
(Gasoline vehicles)

Move catalyst forward
Cascade catalyst

NOxReduction Technology HC

HC adsorption system
Supercharging
Double-wall exhaust manifold

Cold 
emission

VVT
Better control of transient A/F
Reduce crevice volumeReduce crevice volume
Improve catalyst
Strengthen swirl
Increase catalyst size and carrier volumeIncrease catalyst size and carrier volume
Improve NOx catalyst 
Electronically controlled EGR

Hot
emission
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Future Technologies to Reduce

Points: Improve combustion Warm up faster Activate catalyst fasterPoints: Improve combustion Warm up faster Activate catalyst faster

Future Technologies to Reduce 
Emissions from Gasoline Vehicles

D l t l t h l

Points: Improve combustion, Warm up faster, Activate catalyst faster, Points: Improve combustion, Warm up faster, Activate catalyst faster, 
Restrain deterioration, Improve controlRestrain deterioration, Improve control

Develop engine control
Develop control technology
- Increase control precision for A/F 

ratio, ignition timing
- Improve OBD detection performance 

Improve engine 
combustion
Develop valve 

Develop control parts
Develop sensors
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Use thermal energygy
- Heat cylinder head, port 
- Heat intake air
etc.
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- Adsorption purification 

Develop exhaust 
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Y ‘74 ‘77 ‘79 ‘83 ‘89 ‘94 ‘98 ‘03

Diesel Emissions Control Technologies
Year ‘74 ‘77 ‘79 ‘83 ‘89 ‘94 ‘98 ‘03

Emissions Regulations Short-
term

Long-
term

New 
Short-
term

Retarded injection timingRetarded injection timing
Improved injection nozzle
Higher injection pressure CR, UI

Variable injection rateio
n 

sy
st

em

Variable injection rate
Multi-injection (common rail, 
etc.)
Improved combustion chamber

Fu
el

 in
je

ct

e Improved combustion chamber
Supercharger with intercooler
Inertial supercharging, 
Supercharger with W/G, etc.

E
ng

in
e

ke
 s

ys
te

m

Variable nozzle turbocharging
Variable swirl

Internal EGR

In
ta

st
em

EGR External hot EGR
Cooled EGR

PM Oxidation catalyst

E
G

R
 s

ys
en

t

19

reduction DPF
NOx 
reduction NOｘ catalystA

fte
rtr

ea
tm

e



Diesel Emission Control Technologies ese ss o Co t o ec o og es
for New Long-term Regulation (1)

U l ti d ti t l t (SCR) Hi h f lUrea selective reduction catalyst (SCR) + High-pressure fuel 
injection unit + Cooled EGR

EGR valve

High-pressure injector unit

EGR cooler

Urea NOx selective reduction catalyst

Intercooler
(Intake air cooler)

High-pressure common rail

EGR cooler

Intake air
Oxidation catalyst

Exhaust

Oxidation catalyst

Urea-water tankAdded module
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Diesel Emission Control Technologies
for New Long-term Regulation (2)

DPF + High-pressure fuel injection unit + Cooled EGR

EGR valve

Intake air throttle

High-pressure common rail

IntercoolerIntercooler
(Intake air cooler)

Oxidation 
catalyst DPF (Ceramic filter)
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Intake air Exhaust
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Future Diesel Emission Control Technology
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1998 HDV
0.25(2) Urea SCR System
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Thank you for your attention！Thank you for your attention！
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