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Process of PAH Growth from Benzene using Laminar Flow

Reactor
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EMC problems on railway system
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Global standardization and railway system
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Study of human error detection technology on railway system
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Evaluation of Preventing Rear-end Collision System
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Development of Pedestrian Headform Impactor in compliance

with ISO and Japanese Technical Standards
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An evaluation of fuel consumption variation by drivers and
driving techniques
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Formation Process of Soot Precursors in a Laminar Flow Reactor
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The Poly-Aromatic Hydrocarbon (PAH) formation process from
benzene was studied using a laminar flow reactor and GC-MS. In
addition to PAH, acetylene and ethylene were observed. Without
oxygen at temperatures over 1070 K, the amount of PAH and C2
species increased as the benzene concentration decreased.
Addition of oxygen caused a linear decrease in the benzene
concentration, and almost all of the benzene was consumed at
stoichio-metric condition at all temperatures. At 1053 K, the
concentrations of PAH and C2 species were not affected by the
addition of oxygen. On the other hand, when the temperature was
greater than 1070 K, the amount of PAH formed increased as
equivalence ratio increased until equivalence ratio was about 4.
Over this equivalence ratio, the amounts decreased. Amounts of
phenanthrene and biphenyl were large compared to those of other
PAHSs, which indicated that the dominant PAH formation path is
the formation of phenanthrene via biphenyl. Simulations with the
reaction mechanism proposed by Massachusetts Institute of
Technology (MIT) combustion research group indicated that PAH
formation increased when the temperature was between 1200 and
1350 K. At higher temperatures, decomposition to acetylene was

dominant.
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Development of DME Engines for Light-Duty Trucks meet
JAPAN 2009 Emissions Regulation
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How and What to do for Heavy Duty Vehicle Test on
Chassis-Dynamometer
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Development of next generation low-emission vehicles mainly on
DME vehicle
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Development and test of a Velocity-excesses Detection Agent
System for railway
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Condition diagnosis on railway system by probe technology

(surveillance on driver and abnormal detection)
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Result of complex simulator on CO2 reduction effect by

introducing LRT
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Analysis of running performance considering actuator

characteristics for Active-Bogie-Steering Bogie
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Task force for high safety transportation systems in JSSME
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Activity of TC106 on IEC and relation to railway system
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Ignition and Combustion Control of PCCI
Using Variable Valve Timing System
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Evaluation of introducing LRT by simulation

SEIE Y AT LRFFEREE K] B

REFE R (R LERER)
(GERR 19423 A 20 H)

I—n vy N TEHEKLTWS LRT ThHBHA, HAIZ, LRVD
BAIHESTWARETHD, ZiUk, 3 —r vy XO%RE
LRT b3 2 OITIFATE O RE T TIThiIL 5 DICK L,
AARTIE, BEVEASEA~ORE (W, S PiREES
NHZEOENHRREN, /o T, LRT ZHALLEHAD
RIZHOWTIE, V2 2 b—Y g U TRMiT R E W, o T,
LRT #EALEHEOHRICHONTE, Y2 —v g
TR AT L CASEIE SIS > CETT DV I 2 L—
AEHBELTC, b TV M E—NAR—=IT U RIA4 KLE
o7z, LRT W8 ARZR T 5 A B #AS# ~ D 552 4 3l
LTW5b, HEOAH)IED I LRT 2% E L72GE O%hE
WKOWTHRELTHIEZR L AV IaL—XOFA%EHAL
ML,

(¥ (HERE
1. R EITERL 1. BEBHICHR->TET(LRV, BEIE, /\R)
2. LRV, EftEREEER 2. IRLXF—HEEEZIT LA/ LICEH

EIRBRRIZER 3. COBHERIBMAZHE
== e
Ceuar 3
LBBELD | TE_EE
COHIBR D "
IRILF—

ERESHE ! L/ HEEERE
IZRYFEST
(BEE. LRV)

RERTOD

[t v | EEFYERE. BRI

BRESEERE

LRT EASHES SaL—2DEBE




i3 (FA30)

HHEEEE L HRBEOHBT & AR

Analysis and Computer Graphics of Visual Environment in
Consideration of Light Scattering
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Inter-Laboratory Correlation Exercise for LD vehicles at NTSEL
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International Conference on Transport and Environment: A global
challenge Technological and Policy Solutions
(A4#07)

(ER 1943 A 21 H)

Japanese round of PMP Inter-Laboratory Correlation Exercise
(ILCE) was held at National Traffic Safety and Environment
Laboratory (NTSEL) in September of 2005. A normal protocol of
ILCE which is a comparison between Golden Particle
Measurement System (GPMS) and modified US2007 filter
weighing method were carried out using Golden Vehicle, another
diesel vehicle which equips DPF and gasoline direct injection
Vehicle. Addition to the normal protocol, two number counting
methods were tested. One is a clone GPMS and another is Solid
Particle Counting System (SPCS) developed by HORIBA. Lower
fluctuations of number counting methods than filter weighing
method were obtained. However, a possibility of improvement for
filter weighing method by enhancing an exhaust gas which is
introduced into filter holder was indicated in after ILCE

experiments.
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Evaluation of Vehicle Emissions Impacts on local roadside
pollution in Tokyo by PEMS (Portable Emission Measurement
System)

PEMS ZRWV-RRIZE T S EMORRRFRNRERE
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JRC International Conference on Transport and Environment
LxV7)
CFR 1943 A 21 A)

Though an average atmospheric improvement is in progress in
Japan by stringent vehicle emission regulation, air pollution in
roads of the large city such as Tokyo is not so improved.
Especially at local roadsides, reduction of exhaust emissions from
vehicles is a pressing issue, since health hazard for people living
at local roadsides that may be caused by such emissions is getting
serious. For the evaluation of exhaust emissions from the
vehicle under road driving condition, On-board measurement
system with possibility to measure emission concentration, engine
conditions and vehicle conditions is necessary. Objective of this
research is the clarification of impact factors on local roadside
pollution. The factor examples are such as engine condition,
driving acceleration method, road gradient, weather and so on.
In this research, this On-board measurement system was
developed and the measurement using this system was carried out
by driving urban roads in Tokyo. In this report, the introduction
of the measurement results is made and impact factors on local

roadside pollution are considered.
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Inter-Laboratory Correlation Exercise for LD vehicles at NTSEL
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International Conference on Transport and Environment:
A global challenge Technological and Policy Solutions
A%V 7)

CERE 1943 A 21 H)

Japanese round of PMP Inter-Laboratory Correlation Exercise
(ILCE) was held at National Traffic Safety and Environment
Laboratory (NTSEL) in September of 2005. A normal protocol of
ILCE which is a comparison between Golden Particle
Measurement System (GPMS) and modified US2007 filter
weighing method were carried out using Golden Vehicle, another
diesel vehicle which equips DPF and gasoline direct injection
Vehicle. Addition to the normal protocol, two number counting
methods were tested. One is a clone GPMS and another is Solid
Particle Counting System (SPCS) developed by HORIBA. Lower
fluctuations of number counting methods than filter weighing
method were obtained. However, a possibility of improvement for
filter weighing method by enhancing an exhaust gas which is
introduced into filter holder was indicated in after ILCE

experiments.
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Requirements for 4WD Chassis Dynamometer Performance and
its Applicability to Emission Tests and Fuel Economy Tests (1st
Report)

- Fundamental Requirements and Evaluation Method for 4WD

Chassis Dynamometer Technology -
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Requirements for 4WD Chassis Dynamometer Performance and
its Applicability to Emission Tests and Fuel Economy Tests (2nd
Report)

— Experimental Analysis on 4WD Vehicle Driving Dynamics
Comparing Behaviors under on-Road Driving and under
on-CHDY Driving —
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Influence of the Fuel Compositions on the Homogeneous Charge
Compression Ignition Combustion (First Report)
- Effect of the Variations of Fuel Compositions on the Oxidation

Reaction Processes of Pre-mixture —
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Influence of the Fuel Compositions on the Homogeneous Charge
Compression Ignition Combustion (Second Report)

- Effect of the Mixing Ratios of Double Componential Fuels on

the Operating Region of HCCI Engine —
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Autoignition mechanism in HCCI engines
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Study of event recorder on railway
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Current situation and trend of nano particle measurement
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Global Technical Regulations on Environmentally Friendly
Technologies for Heavy Duty Vehicles
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Detailed Diesel Exhaust Particulate Characterization and DPF
Regeneration Behavior Measurements for Two Different

Regeneration Systems
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Niklas Schmidt, University of Wisconsin
Ekathai Wirojsakunchai, Eric Schroeder, Chris Kolodziej,

Thatcher Root, Dave Foster , University of Wisconsin
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Three distinct types of diesel particulate matter (PM) are
generated in selected engine operating conditions of a
single-cylinder heavy-duty diesel engine. The three types of PM
are collected by Cordierite and Silicon-Carbide Diesel Particulate
Filters (DPFs). Two systems, an external electric furnace and an
in-situ burner, were used for regeneration. Furnace regeneration
experiments allow the collected PM to be classified into two
categories depending on the oxidation mechanism: PM that is
affected by the catalyst and PM that is oxidized with a purely
thermal mechanism. The two PM categories prove to contribute
differently to pressure drop and transient filtration efficiency
during in-situ regeneration. By applying a TPO analysis of the
DPF after filling the amount of collected soot as well as its
partitioning into HT (soot cake, thermal oxidation) and LT PM

(soot in the porous media wall, catalytic oxidation) was quantified.

This partitioning was found to vary strongly with the Peclet
number of the examined operating conditions. Additionally this
method allowed the estimation of kinetic parameters for oxidation
of various kinds of PM on different full-scale substrates. Results
show that transport phenomena play a major role in determining
the location of deposition inside the DPF wall and the utilization

of the available catalyst surface area.
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Detailed Diesel Exhaust Particulate Characterization and
Real-Time DPF Filtration Efficiency Measurements during PM
Filling Process
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Research Center
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An experimental study was performed to investigate diesel
particulate filter (DPF) performance during filtration with the use
of real-time measurement equipment. Three operating
conditions of a single-cylinder 2.3-liter D.l. heavy-duty diesel
engine were selected to generate distinct types of diesel
particulate matter (PM) in terms of chemical composition and size
Cordierite and Silicon-Carbide (SiC) DPFs with

different washcoat formulations were studied to observe the

distribution.

effects of DPF variation on filtration characteristics. Real-time
filtration performance indicators such as pressure drop and
filtration efficiency are investigated using real-time PM size
distribution and mass analyzer. Results show that different engine
operating conditions resulting in distinct PM concentration,
chemical composition, size distribution, and filtration velocity
strongly affect DPF pressure drop and filtration performance.
Depending on the dominating filtration mechanism, convective or
diffusive, the start of the cake filtration phase was shifted by
required mass loading in a DPF.  Although the coatings of the
substrate contribute to higher pressure drop, they do not influence
the onset of the different stages of filling. Comparing Cordierite
and Silicon-Carbide substrates, a shift in the most penetrating

particle range (Greenfield Gap) was also observed.



A Study Regarding Effects of Proton Exchange Membrane Fuel

Cell Poisoning Due to Impurities on Fuel Cell Performance
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5.3.1 Outline of development for vehicle technology
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Real-time and Direct Analysis of Naphthalene in Exhaust Gas

utilizing Resonance Enhanced Multi-photon lonization
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Measurement and Increase Factor Analysis of Environment Load
under Road Driving Condition by On-Board Measurement System
(1st Report)

- Investigation of the Measurement Method of Exhaust Gas Flow
Rate Using the Map Method —
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Analysis of NO2 emission characteristics on resent diesel vehicles

with after treatment systems
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Real-time and Direct Analysis of Pollutants in Exhaust Gas
utilizing Resonance Enhanced Multi-photon lonization (1)

- Monitoring System for Real Gas Sample -
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Real-Time and Direct Analysis of Pollutants in Exhaust Gas
Utilizing Resonance Enhanced Multi-Photon lonization (2)

-The Variations of the Emissions under the Test Driving Modes-
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Measurement and Increase Factor Analysis of Environment
Impacts under Road Driving Conditions by On-Board
Measurement System (The 2nd Report)

— Study for Engine Control Conditions Causing Gasoline
Emissions Increase —
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A verification test of A-SMGC experimental system
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Investigation for New Side Impact Test Procedure in Japan
- Effect of Various Moving Deformable Barriers and Dummies on

Injury Criteria in Side Impact Test -
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The 20th International Technical Conference on the Enhanced
Safety of Vehicles Conference (ESV)
(77 R)
CERk 19426 A 19 A)
CD-ROM, (2007) paper Number 07-0059

The International Harmonization Research Activities Side Impact
Working Group (IHRA-SIWG) focused on a new barrier face such
as the Advanced European Moving Deformable Barrier
(AE-MDB), which reflects recent car characteristics. Since the
proportion of females severely or fatally injured in
vehicle-to-vehicle crashes was greater than in males in the USA
and Europe, a difference of injury criteria between male and
female dummies should be investigated. Therefore, the purpose of
the present study is to investigate the effect of AE-MDB on the
injury criteria in male (ES-2) and female (SID-IIs) in the front
seat and in female (SID-1Is) in the rear seat. In the present study,
the ECE/R95 MDB or AE-MDB or car was impacted into the side
of the same type of small passenger car. The present study also
describes the results of the pole side impact test against the small
passenger car used in the above test series according to the impact

conditions proposed by the FMVSS/214 draft and E-NCAP.



Effectiveness of Seatbelt for Rear Seat Occupants in Frontal

Crashes
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The 20th International Technical Conference on the Enhanced
Safety of Vehicles Conference (ESV)
(77 v R)
CERE 19426 A 19 A)
CD-ROM, (2007) paper Number 07-0224

The purpose of the present study is to clarify the effectiveness
of seatbelt for rear seat occupants in frontal crashes. The Hybrid
111 AF05 and 3 YO dummies were seated in the rear seat with
belted or unbelted condition, and full frontal rigid barrier impact
tests were carried out at 55 km/h. For the belted AF05 dummy in
the rear seat, the injury risk was low because the contact with car
interior was prevented by a seatbelt. When the AF05 was not
belted, risks to head injury and femur fracture were particularly
high due to contact with several locations in car interior. When the
3 YO dummy was restrained by the child restraint systems, there
were almost no contacts with car interior. The unbelted 3 YO
dummy was flied over the front seat, making contact with front

seat, roof and instrument panel.

ﬁ' | Feas® 2005, TRIDILD L

Figure AF05 dummy behavior @123 ms

i

Figure 3YO dummy behavior@287 ms
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Ex-post evaluation in Japan
(Fuel Efficiency Policies for HDV Including Standards)
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TEA (International Energy Agency)
(77 v R)
(CFpk 1946 H 22 H)

Fuel efficiency standards for heavy duty vehicles were brought
into effect on April 2006. The standards require average fuel
efficiency improvement of about 12% from the 2002 level.
Ex-post evaluation at this time (one year later) in Japan will be
shown.

There is a conventional wisdom that freight vehicle fleet operators
are more conscious of fuel costs than private drivers, therefore,
policy intervention is not needed in this area.

Market alone, however, may not be sufficient to bring all
cost-effective fuel efficiency technologies into the market.
Because of fluctuating fuel prices, lack of information on
individual models and so forth, smaller operators may face similar
barriers as private drivers. Manufacturers may also be affected by
the risk to invest in such innovative technologies.

In Japan, fuel efficiency standards for heavy duty vehicles were
brought into effect last April. The standards require average fuel
efficiency improvement of about 12% from the 2002 level. Some
trucks and tractors have already met such stringent standards. It
should be noted that trucks and tractors sold after 2005 should
meet ten times more stringent PM regulation and twice as
stringent NOx regulation, which, one estimate says, generally

lowers fuel efficiency by around 5 %.

It is still too early to say for sure that the conventional wisdom
might be wrong. The IEA will hold a workshop on HDV fuel

efficiency policies this June to look into this issue in more detail.
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Fuel Economy Test Procedure for Heavy-Duty Vehicles:

Japanese Test Procedures
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IEA (International Energy Agency) T:f&
Fuel Efficiency for HDVs Standards and Other Policy
Instruments
(77 2R)
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The test mode named JEO5 mode including transient driving
conditions is adopted in Japan for the emission test procedure of
heavy duty vehicles. These days, in Japan, the emission
standards have been introduced, and for its test, JEO5 mode and an
interurban drive mode are combined. Furthermore, at the time of
this emission test, in spite of an actual engine bench test, the
simulation method of fuel economy is carried out. In this
presentation, the background and the test procedures for fuel

efficiency test of heavy duty vehicles will be shown.
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Future Prospect of Alternative Fuel of Automobile
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BARIZE 1+ 5 ki EFV(Environment Friendly Vehicle)
DEFE

Development of Next-Generation Environment Friendly Vehicles

in Japan
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Near Zero Emission Vehicle Research Center
(YYonsei University, Korea)
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-Outline of “Next-Generation Environmentally Friendly Vehicles
Development and Commercialization Project” was introduced.
This succeeded to previous project and started from FY2005 to
FY?2007 as MLIT project.

-NTSEL as the principal research agency under co-ordination of
industry, academia and government.

-NTSEL organizes this project with collaboration of industry and
academia.

- This project consists of “Promotion of developed EFV by load
test demonstration” and “Development of new EFV”.

Through these R&D, comprehensive Promotion of EFV

Development and Practical Application will by 2 above Measures



