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Presentation Notes
Dr. Mr. xxxxxx

Thank you for your giving me the opportunity to make a speech in here at Tehran and thank you for your introduction of me.

My speech is showing brief information about PM and DPF, and introduce comprehensive approach to reduce particulate pollution as a good example, from Tokyo city in Japan. 


Agenda

Isuzu Motors Limited , Isuzu Motors Germany
- What is PM2.5 ?

- Is DPF effective solution to reduce PM2.5 ?

- Key points for ,,DPF into market*

- Market experiences of Isuzu DPF technology
- Case study in a big city

- Summary
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This is agenda for my speech

First of all, introduction of Isuzu motors limited Japan and Isuzu motors Germany what I am working for.

And going into main portion of my speech


Isuzu Motors Limited

Date of Establishment
9th APR, 1937 ® Light- to heavy-duty trucks

Sales
Consolidated 1,927 bn yen
FY2015-2016

Employee
Consolidated 32,418
As of MAR 2016

Global CV / LCV Shipments (K-units) ......................
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Isuzu motors Limited,
Established in 1937, it means we will have 80th anniversary in next year.

Main product lineup is as shown, commercial truck, pickup truck, bus and industrial engine.

Scale of production is shown as around 700,000 units per year.


Isuzu Motors Limited

No. 1 Market Share in 2015 (Based on sales figures compiled by Isuzu) Source: lsuzu Motors

Norway
Pickup Trucks (Payload 1 ton)

Ukraine
Buses

Cyprus
Pickup Trucks (Payload 1 ton)
Malta
MCV

Light Duty Trucks
(GVW 3.5-8 ton)

Ireland ’

Light Duty Trucks
(GVW 3.5-9.9 ton)

Tunisia

Pickup Trucks \ ;
(Payload 1 ton & over)
Israel

Pickup Trucks (Payload 1 ton)
Light Duty Trucks (GVW 6.1-9.5 ton)
Gabon

Light Duty Trucks
(GVYW 3.5-9 ton)
Medium Duty Trucks
(GVW 9-16 ton)
Egypt

Light Duty Trucks (Payload 1 ton & over)
Light Duty Buses (15-38 seats)

Pickup Trucks (GVW 2-4 ton)

South Africa

Trucks (GVW 3.5 ton & over)

Kenya
CV (Trucks & Buses GVW 3.5 ton & over)

Mauritius

Japan

Light Duty Trucks (Payload 2-3 ton)
Buses (Heavy Duty Buses)
Philippines

CV (Trucks & Buses GVW 3 ton & over)
Hong Kong

Light Duty Trucks (GVW 3.5-9 ton)
Medium Duty Trucks (GVW 10-16 ton)
Heavy Duty Trucks (GVW 24-30 ton)

CV (Trucks & Buses GVW 3 ton & over)
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Turkey
Mediurn Duty Trucks (GVW 6.5-16 ton)
Uzbekistan Iran
Light Duty Trucks 4 Light Duty Trucks
G ( GVW: 3- 10t) Cab-over Trucks

Saudi Arabia

US GVW class 3-5 (N serie

Note: CV: Commercial vehicle(trucks & buses)

Salesregion [ Dominant market
share countries

Honduras

Trucks

Dominica
PPV

Aruba
Pickup Trucks (Payload 1 ton)

Curacao
Pickup Trucks (Payload 1 ton)

Grenada
Pickup Trucks (Payload 1 ton)

Barbados
Pickup Trucks (Payload 1 ton)

Trucks

Light Duty Trucks
Oman
J Light Duty Truckh
Thailand A / Papua New Guinea Costa Rica
Trucks (Payload 2 ton & over) f Trucks Trucks
(Payload 1 ton & over)
Malaysia iz Panama
Trucks (GVW 3 ton & over) Trucks
Ecuador
Light Duty Trucks

Pickup Trucks (Payload 1 ton)

Australia ;
Colombia

Trucks (GVW 4.5 ton & over, N =
PPV ’r Light Duty Trucks

v Medium Duty Trucks
New Zealand Light Duty Buses
Trucks (GVW 3.5 ton & over) Chile
Fiji Trucks (GVW 3.5 ton over)

Trucks (Payload 1.5 ton & over)
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Isuzu is selling products for far more than 100 countries.

This is shown where and what category Isuzu has got No. 1 share in worldwide.

For sure, We have No.1 share category in Iran on 3 to 10 ton light duty truck in Iran.

We are proud of it and appreciate all users and partners in Iran.



Isuzu Motors Germany GmbH

Location
Ginsheim-Gustavsburg, Germany

NsuzuU

Business units
Development
Aftersales
Training Center

Employee
135
As of MAR 2016

Durabi.iiti"?': - =< 3 : FE FE - ‘ftersales
) [ Chassis o aining Center
Development functions F ; () S ; Truck garage

-Engine calibration(LCV&CV)

-Various road tests

-Advanced development

-Type approval tests (Euro regulation)
-Benchmark activities

-Design & project management
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This is one of R&D facility for Isuzu group, and located in Germany where I am working for.  Total employees are around 130.

The German facility has engine test benches, emission & durability chassis dyno and -30deg. cold chambers.  The facility in Germany is mainly managing calibration work and vehicle tests as well as advanced development work.

In addition, there are aftersales function and training center.



What 1s PM2.57

Vehicle emission
16%

Secondary
emission

Ceder Pollen Human hair (Tokyo Metropolitan Apportionment of
PM2.5 1/30mm 1/10 mm Gevernment) emission sources in
In diameter 2007-2008

(Nakajima et al, 2009)

ISU2U

H. Umiyama at SOOTFREE TEHRAN International Workshop on Technologies to Eliminate Diesel Soot Particles on 7 SEP 2016


Presenter
Presentation Notes
Let's start main portion of my presentation.

First of all, what is PM2.5?

As you may know, PM2.5 is so small particle if compare with human hair and pollen from plant.

And all PM2.5 doesn't come from vehicle emission.  From one of study, 16% of PM2.5 is deriving from vehicle emission.




Is DPF an effective solution?

1.0 -
e
-'é 0.8 -
>99%
S 06 - \ 0
2
Porous ceramics-wall o
PM filtration - 0.4
bl Cleaned exhaust v
Loy O 02 -
0.004
0.0 - T
Engine out DPF out
Source:
‘ Isuzu Advanced Engineering Center
Exhaust gas with Test cycle:JEO5

Particulate Matter

Alternately-plugged
channel

KZ NGK INSULATORS, LTD.

Yes, However ....
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Diesel Particulate Filter, we call it DPF usually,  to avoid any misunderstanding, it is wall-flow DPF.

Is it effective solution for reduce particulate emission?

Answer is Yes.

You can see the results showes "TC= Total carbon" can be more than 99% is trapped on DPF.

It is very good filtering performance.

However, in truck application, we have to consider how is it burned out during operation.

DPF application has to have appropriate functions for it.
I don't want to go into technical details but you can pick up the brief information that it needs high temperature(more than 600degC) and certain oxygen to burn it out.

This is a challenging points for DPF application.


Key points for ,,DPF into market*

v Fuel quality

- Low sulphur fuel iIs mandatory

v Low ash engine oil

v Low speed, low load operation

and frequent engine stop
v DPF system information to market
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These are key points for DPF into market.

First point is fuel.  Mainly it is about sulfur content.  
We need a cooperation with fuel supply industry and relying on users.

Second point is engine oil.  DPF requires low ash engine oil to minimize ash generation on DPF.

Normally very little engine oil is consumed during engine running, even tiny clearance among cylinder, piston and piston ring, and the contents going out together with exhaust gas.  If DPF is existing on exhaust line, the contents from engine oil would generate the lacquered ash on DPF which is quite difficult to burned out.

Aftermarket business opportunity: DPF cleaning

3rd point is driving profile, it comes from difficulties to reach such high exhaust temperature under low load and speed operation.

4th point is an issue about mindset on users as well as keeping service quality in case of new function on truck like DPF.

I can show you some examples for 3rd and 4th points. 

 


Driving profile

| Total vehicle number:
11,396 (LD trucks)
Maxmum average speed:
73km/h

Minimum average speed:
3km/h

Frequency
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This is shown what average speed Isuzu Light duty truck used in Japan. It is just from one model year.

Average speed is 24km/h, it is not so surprised however we have to pay attention for the users who have the average speed less than 10km/h, and the user with average speed with 3km/h.
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And this is engine operation profile what engine speed and load have used.

You can see idling point is so high frequency in use, and mainly low load.

It shows Japanese market is not easy market for DPF.


Driving profile

| Total vehicle number:
| 11,396 (LD trucks)

! Average : 197

i Maxmum : 3198

| Minimum : 10
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Presenter
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This is how frequent engine shut off (it is not from start-stop system) and re-start.

Average is about 200 times per 1000km, it means each 5km shut down an engine.

One extreme sample is shuting off engine every 300m.

Convenience store  1 shop per a few handreds meter

Vehicle key is tied to driver, engine has to be shut off when driver leaves driver seat.







Further cares for market

Provided VIDEO about DPF
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Not only product improvement, but also customer care and quality of service has to be upgraded for DPF implementation to market.

We have done in Japan these actions to support customers about DPF.



Market experiences of Isuzu DPF technology

With DPF
With DPF
Since MY2006
With DPF
|
—— Since MY2007
2000 2005 2010 2015
Model Year
More than 10 years market experiences
ISU2U
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Isuzu has introduced DPF application from 2005MY in Japan and following Europe and US.

Under mentioned severe conditions in Japanese market, Isuzu has got a lot of lessoned & learned and made product improvement through the years.




Potential system for proposed lranlVa

Common rail injection
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It is potential system for proposed IranIVa emission standard as an example.

Turbo charged engine with Commonrail injection system
And EGR as well as DPF system.

It is a kind of conventional system that is reliable and proofed in various markets.


Case study for a big city

Tokyo l// Tokyo Tehran %,

|

Whole area 1 Urban, 23wards Urban :

: .

Area (sq. km) 2,188 | 626 730 :
| :

| |

Population (Mil. persons) 13.6 l 9.35 8.85 :
: |

| |

Density (persons / sq. km) 6,225 ‘. 15,048 12,119 !

Source:
Tokyo Metropolitan Government. Retrieved January 17, 2015
Statistical Center of Iran. Retrieved 23 January 2015
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I have found similarities between Tehran and Tokyo in terms of its population and geographical figures.

Whole area and population in Tokyo is quite large scale, because whole Tokyo area includes mountain area as well as various islands on pacific ocean.

If we focus urban area in Tehran and Tokyo, we can see certain similarity.  And it may be comparable about truck use.

I will show you some slides how Tokyo approached to reduce particulate pollution and achievement.


Once upon a time In Tokyo

- ‘21% - _—

ISU2U
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1960s-1970s 1980s-1990s

Source: Tokyo Metropolitan Government
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Tokyo (Edo) grew into one of the largest cities in the world with a population topping one million by the 18th century.

After WWII, Japan has made fast economic growth (it is called Economic miracle).  It has also started rapid growth of motorization and truck transportation.

It creates problems of aerial pollution as you can see pictures.



History of major regulations

Isuzu First DPF application launched

New Japan ﬁ\panL T Japan
Vehicle* New Short Term Stewd OI;g S Post New Long
Standard andar Term Standard
OCT'03
Regional regulation
Existi ng Diesel vehicles that do I'?egional regl'llat?n
Vehicle* | not meet Particulate is updated with tighter
emission standards, limit
have been banned

Governor of Tokyo in 0CT'03 APR‘06

a memorable press 50ppm

conference sulphur Diesel 10ppm sulphur Diesel

Source: Tokyo Metropolitan Government Diesel into a market into a market
Fuel i\zdf/r:r?cr::s (2 years a‘dvanced .
from national From national regulation)
\ regulation) .
APR’03 JAN’O5

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

ISU2U Year *) Payload 2ton category 17
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In 1999, it was a memorable press conference.
In the picture, Mr. Ishihara, Governor of Tokyo at that time has the bottle which was filled up soot from diesel vehicle. 
He strongly critisized national government in terms of particulate emission regulation for diesel vehicle and indicated to start regional emission regulation ahead of national emission regulation.

As you can see, new vehicle regulation has been 2 years ahead of original plan and existing vehicle s are regulated with lower particulate emission which required to adopt retrofit DPF.

Tokyo has made an agreement with fuel supply industry to be advanced low sulphr diesel supply.

Isuzu has introduced first DPF application in Japan to be inline with the regulation starts or even earlier than it.




Action package by Tokyo city

Development cooperaton for
retrofit DPF

down on an illegal vehicle

Obligation to use low
emission vehicle
on larger fleet users

Deployment of diesel quality
Investigators

Monitoring of emissions in
various places

Road inspection to crack

.'.-' — r=t "d"!.: .

Monitoring by fixed & mobile
camera to crack down on an
illegal vehicle

Hotline for report from Tokyo
residents

ISU2U
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Not only regional emission regulation and fuel supply, Tokyo has made various measures to reduce particulate pollution.

You can understand Tokyo has made comprehensive approach to reduce particulate pollution.
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Data source: Tokyo metropolitan Government
Picture source: Ministry of Land, Infrastructure, Transport and Tourism,
Shinagawa city, Tokyo
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This is a result of yearly average of PM2.5 in Tokyo.
There are 2 groups of measurement points, one group is located in General measurement point, represent of resident area, the other group is located at roadside measurement point  where is focused to vehicle emission. 

As a results, particulate pollution PM2.5 has been reduced in Tokyo as you can see.
And another message from this result would be that a gap between resident area and roadside has getting smaller and smaller.

It can interpret that PM2.5 out of vehicle definitely reduced over these measures. 

 


View from Tokyo

Source: Tokyo Metropolitan Government
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I am not representative of Tokyo city, however I can say any other big cities who are looking for a solution to reduce particulate pollution could use the experiences in Tokyo as one of reference.

  


Summary

« DPF is one of effective solution to reduce particulate
emission if requirements are fulfilled

« Isuzu has long experience at various markets concerning
the DPF technology

« Potential system is available for proposed IranlVa
emission standard

« EXxperiences in Tokyo Metropolitan Government would be
a good example for further challenges in Tehran
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So this is summary of my speech,
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Thank you for your attention
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