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Basics Seminar of Automotive Engineering
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*The Development of NOx Storage Reduction System for
Heavy-Duty Dimethyl Ether Engine
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Development of Heavy-Duty Dimethyl Ether Engine Project

- Development of NOx Storage Reduction System -
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Outline of the Next-Generation Environmentally Friendly
Effects of Ethanol Addition to BDF on Cloud Point and Emissions Vehicle Project

in a Diesel Engine fueled with it.
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Circumstances and Future of Accident Investigation New Transportation Systems and related International Standards
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Present Situation of Magnetic field on Railway Vehicle
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The Development of Route Calculation Simulator for Demand

Bus System
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Examination of Compound Traffic Simulator with Two
Dimension Network Structure in Automobile Traffic
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Examination of the quantitative evaluation method of safety on

railway using simulator

( 17 7 15 )
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Research on Ignition Control by Hydrogen in an HCCI
Combustion Engine System fueled with DME

DME HCCI

The 5th Asia-Pacific Conference on Combustion

( 17 7 20 )
Proceedings of the 5th Asia-Pacific Conference on Combustion,
169, (2005)

To control the ignition timing in accordance with
operatingconditions is crucial in utilizing homogeneous
chargecompression ignition (HCCI) combustion engines. Adding
thehydrogen-containing reformed gases is known to largely
retardthe autoignition of dimethyl ether (DME). The
effectiveignition control by hydrogen can expand the operable
range of equivalence ratio and engine load in HCCI combustion.
Thisresearch investigated mechanisms in the ignition control
effectof hydrogen by wusing heat release analyses and
chemicalkinetics analyses. The results show that the retarded
ignition isattributed to a consumption of OH by hydrogen during
the low-temperature oxidation of DME.

Examination of the quantitative evaluation method of safety on

railway using simulator
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GPS

The Development of the Automatic Train Warning System using
GPS
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The Development of the Demand Bus System using
GPS and radio
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Examination to railway applications by Quasi Zenith

Satellite system
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Evaluation of LRT utility with Compound Traffic

Simulator with Two Dimension Network Structure
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Development of Simulator that supports the Optimality on

Demand Bus System
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Transient Species Analysis in Homogeneous Charge Compression
of Dimethyl Ether

DME HCCI

The 20th International Colloquium on the Dynamics of

Explosions and Reactive Systems

( 7 7 29 )
Proceedings of the 20th International Colloquium on the

Dynamics of Explosions and Reactive Systems (2005)

The chemical mechanism of autoignition has been drawing
growing attention as it iscrucial in controlling HCCI
(Homogeneous Charge Compression Ignition) engines, in addition
to its relevance to conventional diesel ignition and engine knock.
A typical autoignition processundergoes two distinct stages of
heat release, in which low and high temperature oxidation
mechanisms govern the first (cool) and final (hot) ignition stages,
respectively. Lowtemperature oxidation (LTO) is particularly
concerned because the complicated mechanism isless understood
and considerably dependent on fuels. Aiming at elucidating the
mechanism controlling cool ignition, our previous studyconducted
in situ laser-induced fluorescence (LIF) measurement and exhaust
gas analysis inHCCI of dimethyl ether (DME) (Yamada 2005).
Through the observation that formaldehyde/DME ratio after cool
ignitions is constant within a range of equivalence ratio, the role
offormaldehyde terminating the OH reproducing chain reaction
system was discussed. The samemethodology was applied to a
system controlling ignition timing by adding methanol andozone
(Yamada 2004). However, the effective range of the exhaust
analysis to assess thecomposition of cool ignition was limited in
this time unresolved measurement. Furthermore, there remained
undetected species that might be important in ignition like
hydrogen peroxideand formic acid.

In this paper, we employed additional detection devices for both
time resolved andunresolved measurements in order to expand the
range of HCCI investigation. Afterintroducing experimental detail
and primary results, validity of the formerly proposed

reactionmechanism is discussed.



Analysis and error investigation using Duhamel's efficient

calculation of sound field produced by moving source

The 2005 International Conference on Noise Control
Engineering
(Inter Noise 2005)
Brazil)
( 17 8 7 )
CD-ROM

The integral transform from 2D sound field analysis results to
3D proposed by D. Duhamel has been applied to efficient
estimations of the noise barrier. The transform can be achieved by
Fourier one. An analysis using the transform can be used for a
moving sound source. However, a practical calculation method
and the numerical error of the results are not clearly expressed. In
this paper, the practical calculation method and numerical error
analysis derived from theoretical investigation are described. Also,
a suppression method of numerical error generated by the
sampling process is described, and its effect is clarified. Finally,
the investigated numerical errors are verified by comparing them
with numerical errors given by practical calculations. In the
appendix, the difference between pressure and velocity potential,

which are misunderstood in Duhamel's paper, is given.

Structural Properties of Nanoparticle Emitted

from DI Diesel Engine

9th ETH Conference on Combustion Generated Nanoparticles,

( 17 8 15 )
Proceedings of the 9th ETH Conference on Combustion
Generated Nanoparticles, (2005)

Concerning to nanoparticles, especially solid particles have been
paid attention because of their effect for human health rather than
volatile particles. To develop the discussion about nanoparticle,
estimation of stability of solid nanoparticles emitted from diesel
engines is essential and this information will help to discuss
effects for human health, to reveal formation process and to
develop reduction technique. Considering that the most major
material of solid nanoparticles is carbon atom, the stability of
nanoparticles depends strongly on the state of carbon atoms
combination. For example, amorphous carbons decompose easier
than graphite carbons because of their weaker bond energy to
neighbor carbon atom. Raman spectroscopy is one of the methods
to acquire the information concerning to state of carbon to carbon
bond. Therefore, in this study, fractions of graphite carbon
contained in solid particles emitted from DI diesel engine
(displacement 4L, number of cylinder 4) were measured using
Differential Mobility Analyzer (DMA) and Raman spectroscopy
analyzer under various engine operating conditions. In addition,
particle diameter dependence on carbon structure is also obtained.
As the results, 2 different peaks in Raman spectrum were
observed. One is D band peak which appears in around 1350cm-1
and reflects amorphous carbons. Another is G band peak (around
1590 cm-1) which is typically observed Raman spectrum with
graphite carbon. Relative G band peak intensity increases and D
band intensity decreases with enhancing engine load. This result
indicates that crystallization of carbon atom proceeds promptly at
higher maximum incylinder temperature. This feature meets with
the results by Emelianov et al. obtained by shock tube

experiments using C302 as a material of carbon particle.



Analysis of accidents by older drivers in Japan 2

Examination of Compound Traffic Simulator with Two
Dimension Network Structure in Automobile Traffic

The 13th International Pacific Conference on Automotive
Engineering (IPC13)
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Development of Optical Route Calculation in Demand Bus

System
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Examination to railway applications by Quasi Zenith The Outline of the Advanced Demand Bus Project
Satellite system (2nd Report)
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The Development of the Automatic Train Warning System Examination of the quantitative evaluation method of safety on
using GPS railway using simulator
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Study on curving performance of railway bogies
by using full-scale stand test

19 1AVSD
)
( 17 9 1 )
Three-page abstracts XIX IAVSD Symposium, (2005), #36

In order to simulate the curving condition of railway bogie
on test stand, rolling rig facility which can test the full
scale railway bogies was constructed in 1988. Since that
time the facility has been reinforced to meet various test
demands.

Various parameters of bogie/rail system, such as wheel
tread profile, wheel set suspension stiffness, bogie
arrangement, rail corrugation characteristics and so on,
are examined on this test stand. And after these
experiments, many fruitful research results came out in
the improvement of bogie curving performance.

We successfully verified various new technologies;
“optimized worn tread profile”, “rear independent rotating
wheels", "asymmetrical longitudinal suspension”, "friction
control technology”, "new measuring methods of contact
forces", "active bogie steering"”, etc. and some technologies
have been realized already in commercial lines.

Most of the experiment results agree well with theoretical
analysis especially for the curving performance test

The publication of technical Standards for Fuel cell \ehicles
-Major discussion points and issues remained
to be solved in future-

17 9 7

2005



Determination method for aldehyde in vehicle exhaust emission Basic Research on Auditory Information Acquisition by Elderly
- Elimination of effect of NO2 interference - Drivers - Effects of Interior Noise and Number of Information
on Their Auditory Ability
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On Winding Method of Wound Type Linear Induction Motor
Development of New Measuring Method of Wheel-Rail Contact

for Transit
Forces
International Symposium on Electromagnetic Fields in
Mechatronics, Electrical and Electronic Engineering (ISEF'05)
2005
17 9 21
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Linear Motor with Functions of Propulsion and Wireless Power

Collection for Urban Transit

Fault detection of railway track by multi-resolution analysis

2005 The Fifth International Symposium on Linear Drives for Industry
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A New Measuring Method of Wheel-Rail Contact Forces

ASME 2005 International Design Engineering Technical
Conferences and

Computers and Information in Engineering Conference

5th International Conference on Multibody Systems, Nonlinear
Dynamics, and Control
(
17 9 28
Proceedings of IDETC/CIE2005 Vol.2, IDETC2005-84682

In order to realize constant monitoring of wheel/rail contact
forces, we developed a new measuring method that needs no
"special instrumented wheelset".

The new method uses "inductive non-contact gap sensors"
for measuring of the lateral contact force. The lateral distortion of
the wheel rim or web is measured by a non-contact gap sensor,
and after the compensation by the data from other gap sensors, the
lateral contact force is obtained.

After curve running tests on a test stand and train running
tests on a commercial line, we verified that this new method can
obtain sufficient data for practical use. But further improvement
should be necessary for higher accuracy in inside wheels.

The normal contact force is measured by the strain of the
truck frame, and the longitudinal contact force is measured by the
strain of the lever of axle-box support link. Both methods can

obtain the sufficient accuracy of data for practical use.

On the Bending Fatigue of Plastic Core Rope-2nd report-

( 17 9 16 )
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Study on Measurement of Voltage Distribution in Water Amount of Information Acquired when Information is
Concurrently Presented Visually and Auditory

( 17 9 30 ) ( 17 9 28 )
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Auditory Information Acquisition by Elderly Drivers Trial Production and Evaluation of Low Emission
Heavy-Duty CNG Engine

17 9 28
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Effects on exhaust emissions of Bio-Diesel fuel using Research and Development of Biodiesel
for diesel vehicles for Next Generation (1st Report)

Effect of Biofuel on Emission Characteristics of Diesel Engine

2005
17 9 29 ( 17 9 29 )
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Fire Testing of Hydrogen Releases in Vehicles
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The Improvement over Regenerative-brake System by Installing
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AUGT

Governmental Policy Oriented Research Trend of Vehicles for Tendency and Future Prospect of AUGT (Automated Urban
better Environment Performance Guided Transit) Standard
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The term adjustment investigation technical committee activity
report and problem concerning the international standard and

domestic standard of railways.
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EMC

Subjects of EMC Problems on Railway Evaluation of Headway Distance in Automatic Braking Control

System
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Modeling of safety sense in braking of leading vehicles
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Methods for safe use of auditory information

12th World Congress on Intelligent Transport Systems

17 11 9
Proceeding CD-ROM (2005), Paper 3007

We conducted an experiment to evaluate the ease with which
information presented auditorily from an ITS device is perceived.
Before the experiment we measured background noise under
various driving conditions in 6 types of passenger vehicle. From
the results we selected 3 representative types of background noise
for use in the evaluation experiment. Several items of auditory
information were presented simultaneously to drivers while they
were driving in a driving simulator, and they were asked to
respond orally to the items they could understand. The results
were then compared between the older and younger drivers. When
multiple items of information were presented the older observers
had much poorer results than the younger observers. Even when
single items of information were provided, elderly observers
could perceive very few of them when the background noise was
high and the presentation volume was low. The younger observers
had better results than the older observers, but even so they
responded to only 0.6-0.8 items when 3 information items were
provided. Regardless of a person’s age, it is preferable not to

present multiple items of auditory information simultaneously.



Current Status of Nano Particle Measurement and Some Issues

in Future

17 11 10

Introduction, Nano Particle and PMP Activities, Some Issues in
Future, Summary
Introduction
PMP Some Issues in Future
Impact of PM and Particle Measurement on HC Some

Issues on After-treatment in viewpoint of Particles

Summary

e PM Measurement will keep mass measurement until next
PM regulation (U.S.A.2007, Japanese new long-term)

e Another particle measurement (for example, number
counting in PMP activities) will be necessary if there is a
next step of PM regulation.

e When any after-treatment systems are used, some issues
about particle emissions from after-treatment system itself
were shown.

e Some issues of particle emissions will remain still in the
future.

49
17 11 11
3D010,2005, pl271-1272

Study of supervising system for train operation by using QZS
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Vehicles for Better Environment in Future

17
17

11

12

Status on the development and promotion of low emission

vehicles in Japan

International Symposium of Center for Environmentally Friendly
Vehicle (Korea)
17 11 15

1. Background of Environment Problems caused by Automobiles

2.Status of Air Pollution and Contribution of Automobiles in
Japan

3. Automotive Emission Regulations in Japan

4. Measures for in-use vehicle emissions Retrofit Catalysts

5.PMP (Particle Measurement Programme) Activities in Japan

6. Next-Generation FEV Project(MLIT,NTSEL)
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Advanced Electric Micro-Bus Transportation System
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Comparison of perceived brightness

between LED lighting and incandescent lighting

LED

International Civil Aviation Organization
Aerodromes Panel,

Visual Aids Working Group Second Meeting

( 17 11 28 )
ICAO,VANG/2-1P/04

It has been reported that LED-based lighting is often perceived as
being brighter than lighting derived from conventional
incandescent lighting, even when they each have the same luminous
intensity. In order to investigate this report, we conducted a
comparison experiment to determine perceived differences in
brightness between LED and incandescent lighting for which the
respective luminous intensities had been adjusted such that they
were equal.

As a result, the brightness of both types of lighting were evaluated
as ‘equal’ under conditions where the surface shapes of the lenses
were identical such that their entire surfaces appeared to be
illuminated and their respective luminous intensities were also
identical.

It has been suggested that the measurement of a narrow band
spectrum by using a filter-type photometer could cause large
measurement errors due to localized deviations from the luminous
efficiency curve. The effects of the degree of error involved in the
measurement of LED lighting in practical applications should also

be discussed.



Construction of Advanced Demand Bus System
Detection of Deteriorated Catalyst for Gasoline-fueled
Motor Vehicles by Thick Film ZrO2 NOx Sensor

ITS 2005 ITS Japan
( 17 11 29 ) ( 17 12 1 )
No.05-43 2005 P113 P118 Proceedings ITS 2005, pp83-90
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Fault detection of railway track by multi-resolution analysis Time-To-Collision

Can Time-To-Collision Decide the Braking Timing of the

Driver?
WAA2005
International Conference on Wavelet Analysis
and Its Applications 17 12 2
ITS 337 342

17 12 1
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Growing Process of Solid Nanoparticle in Diesel Exhaust

( 17 12 7 )
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Research and development of monitoring system
for railway track condition
(2nd report; advanced research in new measuring method

of derailment coefficient)
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IMTS -

Function and Realization of IMTS-Train Interval Control and

Automated Operation by Radio-

JR
17 12 7
IMTS(Intelligent Multi-mode Transit
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Fundamental Study on State Estimation of Railway Track

Study of Safety Analysis of AUGT System
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GPS

About the measurement reliability by the satellite
system such as GPS

satellites in the ground movable body

( 17 12 9 )
Vol.105, No.458
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Quasi-Zenith Satellite System :
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Effects on exhaust emissions of bio-diesel fuel used for diesel
vehicles

Exhaust emission characteristics and those influence factors

for BDF
BDF
17 12 18

2005

Bio-diesel fuel (BDF) is a zero-sum C and is expected as a
measure for protecting global warming in the area of
transportation. We chose rapeseed oil methyl ester (RME) as BDF.
BDF was mixed with gas oil at various rates and the mixtures
were used for four diesel vehicles’ fuel. The exhaust emission
reduction device of the four vehicles is different respectively. As a
result, exhaust emission of PM, CO and NOx from the
non-reduction devise vehicle has increased with the BDF mixing
rate. Moreover, aldehyde, 1,3-butadiene and benzene increased
with the BDF mixing rate, as well. These phenomena can be
explained according to molecular characteristics of RME. For
instance, PM increased because SOF increased much larger than
soot decreased. The reason why SOF increased is that unburnt
RME becomes SOF much easier than gas oil, because the boiling
point of RME is higher than that of gas oil. The reason why soot
decreased is that RME includes the oxygen atoms in the molecule
and does not contain the aromatic compound which is a precursor
of soot. The vehicle was equipped with oxidation catalytic
converter (weak oxidation catalyst) which was made for use of
gas oil (S = 500ppm) when BDF was used, the phenomenon of
CO, acetaldehyde, 1,3-butadiene and benzene generation by
catalyst was seen. This phenomenon was caused to suppress the
oxidation ability of the catalyst for preventing sulfate generation.
Then, PM, CO, HC, aldehyde, 1,3-butadiene and benzene were
able to be reduced enough since the catalytic converter which
enhanced the oxidation ability was made and installed. However,
No2 has increased, too. It turned out that the installation of an

appropriate oxidation catalytic device was necessary.



A Study on Characteristics of NOx Storage Reduction (NSR)
Catalyst
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Comparative Measurement of Nano-Particulates in Diesel Engine
Exhaust Gas by Laser-Induced Incandescence (LII) and Scanning
Mobility Particle Sizer (SMPS) Test Methods and Facilities for the Evaluation of Automotive
Energy Consumption Efficiency
LIl SMPS

P.70 P.76

SAE 2004 Transactions
Journal of Fuels and Lubricants, pp.1339-1346 2
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Particulate Matter (PM) from diesel engines is thought to be

seriously hazardous for human health. Generally, it is said that

the hazard depends on the total number and surface area of

particles rather than total mass of PM. In the conventional

gravimetric method, only the total mass of PM is measured.

Therefore, it is very important to measure not only the mass of

PM but also size and number density of particulates.

Laser-Induced Incandescence (LIl) is a useful diagnostic for

transient measurement of soot particulate volume fraction and

primary particle size. On the other hand, Scanning Mobility

Particle Sizer (SMPS) is also used to measure the size distribution

of soot aggregate particulates at a steady state condition. 10 15
However, the measurement processes and the phenomena used to

acquire the information on soot particulate are quite different 10 15

between the LIl and SMPS methods. Therefore, it is necessary 10 15
to understand the detailed characteristics of both LIl and SMPS.

In the present study, the size distributions of PM from DI diesel

engine are measured by both LII and SMPS simultaneously. In

addition, PM mass emission is measured gravimetrically through

a dilution tunnel and is separated into SOF and ISOF. The

effects of EGR rate and engine load on the results of these

particulate measurements are investigated. The different trends

in the characteristics of PM emission are shown in each

measurement methods for PM. The difference of detailed JEO5
characteristics between LIl and SMPS are illustrated by

comparing the measurement results for the particulates. Finally,

the problems associated with the measurements using each

method are considered and some recommendations have been

given for accurate measurement of nanoparticles.
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Development of a Real-time NH3 Gas Analyzer Utilizing
Chemi-luminescence Detection for Vehicle Emission

Measurement

NH3

2004 SAE Transactions
17 7

Recently, after-treatment techniques for diesel engine emission
have made remarkable progress with the development of suitable
De-NOx catalysts. The ureainjection

SCR system is one of the candidates for a high efficiency
De-NOx method for diesel engine emissions. This system reduces
NOx through a reaction with ammonia (NH3) that is generated
from injected urea. In this system, it is very important to control
the amount and timing of the urea injection so as to minimize the
NH3 gas slip. Therefore, NH3 gas measurement is becoming
important during the development of NOXx after-treatment systems
even though NH3 is not a target component of the current
emission regulations. In this paper, a new NH3 gas analyzer
utilizing a chemiluminescence detection (CLD) method has been
developed. The new NH3 analyzer consists of dual detectors
(DCLDs) and a furnace for a NH3 oxidization catalyst. Real-time
concentration of NH3 can be calculated from the difference of
NOx readings of two

detectors. Basic performances such as response time and
interference effect have been discussed here. Additionally, NH3
measurement in exhaust gas from a diesel engine vehicle with a
urea-SCR system, as well as a lean burn gasoline engine vehicle
with a three-way catalyst will be presented. Comparisons with
conventional methods for NH3 measurement, such as fourier
transform infra-red (FTIR) gas analyzer and soft ionization mass

spectrometer (SIMS), are also described.



Diesel Emission Reduction using High Boost and High EGR
Rate in a Single Cylinder Engine NEDO

EGR Saving Energy Strategy of NTSEL on Public Transportation
-The Summary of NEDO Project-

JREA (Japan Railway Engineers' Association
Review of automotive Engineering 26 (2005) 391-397 \ol.48,No.8, 2005,p15-p19
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The authors carried out an experimental study of diesel
combustion using a single cylinder test engine in order to develop
a method of reducing exhaust emissions of heavy-duty diesel
engines. Engine performance and exhaust emissions were
measured using a broad and high EGR rate under high boost
conditions. The test engine had an idependent supercharger that
raised the boost pressure to 500 kPa, and the EGR system NEDO
increased the EGR rate by 40% under a 450 kPa boost condition.
Various load and engine speeds were tested. Results showed that LRT
NOx was reduced drastically without increasing Particulate
Matter (PM).
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Electromagnetic problems on Railway Vehicles

R&m(Rolling stock & machinery)
Vol.13,N0.9,2005 p38-39
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Mechanism of derailment and over-turn accidents and Advanced Electric Micro Bus

safety concept against these accidents

9 ,Vol .48,No.9(2005) 9 26 2005
pp8-12
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MacAdam

UCS
(uniform chromaticity scale diagram)
CIELUV

Study for the Application of HCCI Combustion in NTSEL

MotorRing, No.21
http://www.jsae.or.jp/motorring/motor21.html
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FDTD

A Method for Improving the Matched Termination of Microstrip
Line in FDTD Calculation

( 17 11 )
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Diesel Combustion and Emission Using High Boost and High
Injection Pressure in a Single Cylinder Engine
(Effects of Boost Pressure and Timing Retardation on Thermal

Efficiency and Exhaust Emissions)

JSME International Journal, Series B, Vol.48, No.4, 2005
17 11

Heavy-duty diesel engines have adopted numerous technologies
for clean emissions and low fuel consumption. Some are direct
fuel injection combined with high injection pressure and adequete
in-cylinder air motion, turbo-intercooler systems, and strong steel
pistons. Using these technologies, diesel engines have achieved an
extremely low CO2 emision as a prime mover. However,
haevy-duty diesel engines with even lower NOx and PM emission
levels are anticipated. This study achieved high-boost and lean
diesel combustion using a single cylinder engine that provides
good engine performance and clean exhaust emission. The
experiment was done under conditions of intake air quantity up to
five times that of a naturally aspirated (NA) engine and 200 Mpa
injection pressure. The adopted pressure booster is an external
supercharger that can control intake air temperature. In this engine,
the maximum cylinder pressure was increased and new
technologies were adopted, including a monotherm piston for
endurance of Pmax=30 Mpa. Moreover, every engine part is
newly designed. As the boost pressure increases, the rate of heat
release resembles the injection rate and becomes sharper. The
combustion and brake thermal efficiency are improved. This high
boost and lean diesel combustion creates little smoke; ISCO and
ISTHC without the ISNOx increase. It also yields good thermal
efficiency.
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