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DME Engine Development for Commercial Vehicle

in Japan

Combined Workshop on Automative Technology

Development Projects
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Railway accident analysis in Japan and major

accidents in the last fifteen years

International Conference on Engineering

Failure Analysis (ICEFA)
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CURVING PERFORMANCE TEST OF BOGIE ON
THE BOGIE TESTING FACILITY, DEVELOPMENT
AND APPLICATIONS

16 7 14
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Estimation of Driver®s Braking Intention and
Application to Design of Brake Assisting Timing
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The Simulation Reflects Probability of Failure

of Railroad System
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Examination to a signaling system of railway by
Quasi Zenith Satellite system
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Decline in fuel cell performance
resulting from fuel containing impurities

Human Resource Development
Center for Electric Machine and Devices

16 8 1

This lecture reports our analysis concerning
fuel cell poisoning. The details of
investigation were as follows.

a) Impurities that are estimated to be mixed in
hydrogen fuel have been investigated.
Specifically, clarification has been provided
of the fuel gas composition and concentration
of the fuel finally supplied to the fuel cell
when the methanol reforming method, gasoline
reforming method, or low purity hydrogen is
utilized as the fuel storage supply method.
b) The existence of CO, formaldehyde, formic
acid, hydrogen sulfide, sulfur dioxide and
benzene poisonings have been pointed out, and
their extents were evaluated and compared using
poisoning coefficients. The tolerable mixing
concentration has been also investigated.

¢) It has been shown that hydrogen sulfide and
sulfur dioxide poisonings had peculiar
properties. It has been made transparent that
their poisoning effects were extremely strong,
and the development of poisoning is slow
compared with that of CO poisoning; further,
their poisonings were not reversible.

d) The Pt-Ru type catalytic-electrode is widely
expected to be utilized as a countermeasure for
the CO poisoning. However, it has been pointed
out that a decline in electricity generation
occurs when the Pt-Ru type is utilized for
poisoning of formaldehyde, formic acid, and
benzene, as compared with when the Pt type is
utilized.

16



Diesel Combution and Emission Study by Using of
High Boost and High Injection Pressure in Single
Cylinder Engine

6 8 2 8 5

The heavy duty diesel engines have adopted
many technologies for clean emissions and low
fuel consumption , such as direct fuel injection
combined with high injection pressure and
adequate in-cylinder air motion,
turbo-intercooled system and highly strong steel
piston. By these technologies the diesel engines
have ahieved the one of the lowest CO2 emission
as prime mover.

However the heavy duty diesel engines are
strongly expected lower NOx and PM level than
today.

In this study the high boost and lean diesel
combustion has been attempted by a single
cylinder engine in order to obtain a good to
engine performance and clean exhaust emission.
The cylinder engine in order to obtain a good
engine performance and clean exhaust
emission .The experiment has been done under
the conditions of intake air quantity up to 5
times of naturally aspirated(NA)engine and
200MPa injection pressure. The adopted
injection system is common rail and hole nozzle
type with small hole diameter and the adopted
pressure booster is external supercharger, which
can control in take air temperature. In this
engine the maximum cylinder pressure will
increase and new technologies have been
adopted, such as the monotherm piston for the
endurance of Pmax 30 MPa and also every
engine part is redesigned.

The pressure diagrams and the rate of heat
releases are shown in Fig. 1,in which the
maximum cylinder pressures are very high and
reach 4 times of NA engine. As the boost
pressure increase,the rate of heat release is near
to the injection rate and becomes sharper and
combustion improves. The Pmax and brake (n
fig)thermal efficiencies versus IMEP are shown
in Fig.2.As the boost pressure increase, the
brake thermal efficiency becomes better. The
high boost and lean diesel combustion results
in low smoke ,ISCO and ISTHC without the
ISNOx increase and gives good thermal
efficiency.

Analytical Study on Swirling Flow for Four Valve
Engine Port by Using CFD Simulation

6 8 2 8 5

In order to improve the diesel engine
performance and exhaust emissions,diesel
combustion has been modified for a long time.

In the diesel combustion modifications the fuel
injection and in-cylinder air motion are very
important. The in-cylinder air motion is mainly
formed by intake port shape and combustion
chamber shape. The intake port shape is needed
to make a suitable swirl and a high flow
coefficient for the speedy fuel mixing. Usually
the intake port shapes have been made by
experimental try and error to obtain the target
performance. On the other hand the CFD
simulation has been advanced recently and has
become possible to predict the experimental
results. The CFD simulations have been applied
to steady state swirl tester and have shown the
usefulness in the test facilities. The used CFD
code is CFD++ and the mesh generator is
ICEN/CFD.Thel CEM/CFDmakes approximately
1,300,000tetra meshes automatically And also
the suitable turbulence models and boundary
conditions are selected to obtain accurate results
and reasonable amount of computation time.
The used intake port is a combined port is a with
long and short port and two valves of four
cylinder head. The long port makes strong swirl
and the short port makes weak swirl. In cylinder
head. The long port makes strong swirl and the
short port makes weak swirl. In this calculations
three cases are performed. The first case are
performed. The first case is the open valve in
long port and the close valve in short port in
order to obtain a strong swirl and the result is
shown in fig.1. The second case is the close valve
in long port and the open valve in short port in
order to obtain the weak swirl and much air
amount. The third case is the both open valve in
long port and short port in order to be close
actual engine condition and the result is shown
in fig .2.

In these three cases the CFD results seem to
predict the in-cylinder air flow .The numerical
values of swirl ratio and flow coefficient are also
calculated by CFD code with reasonable
accuracy.



3-D Modeling of DI Spray Combustion with
Detailed Chemistry

COMODIA
16 8 5

The regulations of exhaust gas_ from direct
injection diesel injection diesel engines required
in recent years are very severe. In terms diesel
engine emission reduction, the upgrade of
various electronic control technologies such as
the fuel injection patterns is remarkable. Op-
timizing those, however, is also needed because
the complexity increases. Therefore, the
Information on the phenomenon in the cylinder
obtained by CAE (Computer-Aided Engineering)
plays more and more important role. But, at this
moment it is difficult to establish computational
fluid d?{namlc_s code in which the phenomenon in
the cylinder is reproduced over wide operating
conditions. Then, we made improvements on
the spray and combustion sub-models in
KIVA3V-rel2 developed in the Los Alamos
National Laboratory in the United States in
order to achieve the predictability important of
combustion and emissions. First of all, the
KH-RT(Kelvin-Helmholtz/Rayleigh-Taylor)hybri
d drop breakup sub-model was |mJoIemented to
describe fuel spray characteristics. It was able to
reproduce phenomenological process such as
atomizing, evaporating and mixing_in the hl%h
temperature and pressure conditions in the
comparison with the images of the evaporated
Sﬁl’a in the constant volume chamber with the
shadowgraph method. In the combustion model,
a detailed chemistry, where 62 species 255
reactions was used, in addition to the turbulence
of flow field was considered. Conventionally ,
authors solved the reaction rate equations in

high accuracy with detailed elementary reaction.

However, it needs longer computational time to
solve the polycentric simultaneous equation, and
the three-dimensional analysis was difficult.
Then, the PaSR (Partially Stirred
Reactor)concept based on time splitting
technique that original KIVA code adopted was
introduced. As a result, the three-dimensional
analysis was able to be executed. The interaction
of the turbulent mixing and detailed gas phase
chemical kinetics are represented at the same
time in this combustion model. The advantage of
treating elementary reasons is that it can
express the ﬁhenomenor] of a predominant
reaction path's changin depending on
differences of such as a local temperature,
pressure, and the equivalence ratio. It is able to
analyze the spatial distribution of feature
chemical species and those generation time
histories in the combustion process of fuel spray.
In addition, it as also possible to predict eac
qualitative species by adding the generation
mechanism of soot and N series reactions to the
elementary reaction gr(_)up. These models were
verified and _analyzed in the comparison with
the visualization experiment of spray
combustion.
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Development of high curving-performance
railway vehicles by using active bogie steering

7th International Conference on Motion and
Vibration Control

16 8 10

ABS truck
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Fine Particle Emissions from a DI Gasoline
Vehicle with NOx Storage Catalyst

8th ETH-Conference on Combustion Generated
Particles

16 8 16 18

A DI gasoline vehicle is one of promising solutions
for both the reduction of global warming gas (C02)and
the improvement of fuel consumption in gasoline
passenger cars. The lean-burn combustion in a DI
gasoline engine is usually used in order to reduce co2
emission and to improve fuel consumption. In this lean
condition it is not easy to reduce Nox emission by an
aftertereatment system because of average 02 rich
atmosphere in the exhaust gas Nox storage catalyst.
A DI Gasoline Engine with NOx storage catalyst has the
possibility to emit fine particles by the rich spikes
of HC. Due to significant reduction of PM from diesel
engines, a new PM measurement method for very small
amounts of PM is now discussing for future PM
regulation such as particle number counting. In such
a situation it is one of important issues to
investigate the behavior of particle emission from
a DI gasoline passenger car that will have the large
contribution of particle emission among LD vehicles.
This study shows the emission behavior of fine
particles from a DI gasoline passenger car with NOx
storage catalyst on the market. The characteristics
of fine particles number emissions were examined by
means of ELPI in the tailpipe. In the constant driving
condition the spike-like emission of high particle
number concentration was clearly recognized
especially. This spike-like emission seems to be
caused by the rich spike of HC for NOx storage catalyst.
The particle size in the peak of this spike-like
emission was from 40 to 80nm. In the transient driving
condition also the same spike-like particle number
emission was recognized, too. The reduction of
spike-like particle emission will became one issue to
resolve for a DI gasoline passenger car with NOx
storage catalyst in the near future.



Effect of Thermal Conditioning on Nano-Particle
Measurement

Rahman Montajir ,

ETH-Conference on Combution
Generated Particles

16 8 17

Fluctuation in the measurement result of
nano-particles is a common problem with recent
available instruments. Therefore thermal conditioning
of the sampling gas before measurement using the
so-called Thermo -Conditioner was proposed in order
to restrain the fluctuaion in  nano-particle
measurement at the GRPE/PMP reseach council of the
United Nation.

A major portion of nano-particle forms in the full
dilution tunnel where dilution of the exhaust gas
occurs at the room temperature. The prime objective of
this thermo-conditioner is to vaporize the volatile
fraction by re-heating the diluted gas to a certain
temperature and cooling down again to room
temperature. As the result measurement fluctuation
due to volatile fractions can be avoided. However, it is
a newly developed device and the performance of this
device is not sufficiently understood yet for many
measuring parameters. Therefore practical application
of this device needs the consideration of widely
different measuring parameters.

In this study we have attempted to clarify the effect of
thermo-conditioner on the nano-particle measurement
for different measuring parameters. Among the
parameters the quality of the raw exhaust gas, the
dilution ratio and temperature of the diluted gas
before thermal conditioning, and the thermal
conditioning temperature were considered as the
main. Exhaust gas from a medium duty DI diesel
engine was used for analysis. Scanning Mobility
Particle Sizer (SMPS) was used for measuring the size
distribution of nano-particles.

It was found that the nuclei-mode particles having the
diameter of about 10 nm is signicantly influenced by
the thermal conditioning temperature while the
accumulation mode particles having the diameter of
about 100nm remain almost the same with only a
slight difference. Thermal conditioning at a
temperature of over 300 was found to be optimum.
Thermo-conditioner can completely vaporize the
volatile fraction forms due to cold dilution in the full
dilution tunnel. But it cannot vaporize all the
nuclei-mode particles those exist in the raw exist in
the raw exhaust gas.

Identification methods for tire /road noise
during vehicle operating conditions with
acoustic holography

16 8 22 25

This paper describes acoustic holography with
2-dimensional arrayed microphones being
applicable to identify the source of tire road
noise during vehicle running. Tire noise is
generated by interaction between road surface
and tires tread during vehicle running. The
validation of the noise sources and the
characteristics of tire road noise emitted in
running on practical roads is important for the
development of low noise road surface and tire.
The acoustic holography proposed by Takeda, is
a method to measure hologram of the noise
source moving horizontally as tire noise during
vehicle running with liner vertically arrayed
microphones fixed on the road.

This method is applicable limited to identify
periodic noise source with the frequency of noise
source in advance informed.

This paper proposes the new acoustic
holography method with 2-dimensional arrayed
microphones being applicable to identify a
periodic and a band noise source without the
prior information for frequency of noise source.
This new method was verified by the running
vehicle experiments on test site with
loudspeaker and the model tires of 2 grooves 3
kinds of lag pitch.



Analysis of Tire /Road Noise Radiation Practical Study of Shinkansen Tunnel Portal
Characteristics under Acceleration Condition Noise Reduction
by Sound Intensity

The 2004 International Conference on Noise The 2004 International Conference on Noise
Control Engineering (Inter noise 2004) Control Engineering (Inter Noise 2004)
16 8 25 16 8 25

Since there are a large number of residential
areas in Japan along the Shinkansen trunk lines,
it is requested in some places to minimize the
tunnel portal noise. The most recent
Shinkansen tunnels employ a slab track and
accordingly the noise is considered to be
increased more than those which employ a
50km/h 85% ballast track. To reduce the tunnel portal noise,
33 in general, a noise barrier (soundproof board) is
installed at the open section. In the alternative
method, reflected noise in the tunnel is absorbed.
This paper reports the effects of the latter
method introduced first in the actual

Shinkansen tunnel under operation.
As a method for reducing noise at the
Shinkansen tunnel portal, we proposed to install
ceramics sound absorbing boards in the tunnel.

EU

1.25kHz ) L
The sound absorbing boards were first installed
in the Shinkansen tunnel under actual
operation, and the field test was performed. As
800HzZ a result, the noise reduction level was confirmed
to be 2 to 4 dB. In addition, the results of the
1.25kHz various sound absorbing board strength tests

performed for the design and the method for
predicting the noise reduction effect were shown

here.
800Hz



R&D trend survey of fuel cell vehicles

6 9 1

The trends of the research and development of

FCVs has been investigated and analyzed in this
lecture. The results obtained from this
research can be summarized as follows.

a) Development of FCVs using methods other than
the high pressure cylinder storage method has
been rare.

b) In the current state, the numbers of
development vehicles are almost the same for the
fuel cell independent method and the hybrid
method in which the fuel cell is combined with
the storage device.

c¢) The nickel-metal hydride type storage
battery is the first choice as an auxiliary
power unit. However, ultracapacitor has been
attaining attention.

d) The utilization of the AC motor is presently
mainstream. It is noticeable that permanent
magnet synchronous motor is utilized in Japan
and induction motor is utilized overseas for
almost all vehicles.

e) For the cruising distance, the performance
improvement has been remarkable in which the
cylinder storage method is utilized. This
results from measures for high pressurization
of storage and reduction in cylinder capacity
being executed at the same time.

f) For the maximum speed, the performance
improvement has been remarkable for passenger
cars, and its level is approaching toward that

of vehicles with the internal combustion engine.

Acceleration performance has been obtained
which is equivalent to that of vehicles with the
internal combustion engine.

Effect of Boiling Point Differences of
Two-Component Normal Paraffin Fuels on
Combustion and Emission in Cl Engines

Rahman Montajir

SAE International Journal of Fuel & Lubricants
Volume 112, Section 4

( 16 9 )

Interest in the flash-boiling phenomena has
arisen in relation to possible application to
premixed compression-ignited combustion (PCI).
Typically, the long evaporation and mixing time
required to achieve a homogeneous charge
necessitates either port injection or direct
injection near bottom dead center of the
compression stroke [1,2]. Flash boiling
represents a possible mechanism for more
rapidly achieving a uniform mixture at usual
injection timings.

The effect of boiling point difference as
well as the flash boiling of two-component
normal paraffin fuels on combustion and exhaust
emission has been examined under different test
conditions. To obtain a wide variation in
boiling point between components different high
boiling point fuels (n-undecane, n-tridecane
and n-hexadecane) were blended with a low
boiling point fuel (n-pentane) and different
low boiling point fuels (n-pentane, n-hexane,
and n-heptane) were blended with a high boiling
point fuel (n-hexadecane). In addition the
volume fraction of n-pentane was varied to have
the best mixture ratio with n-tridecane. These
fuel combinations exhibit different potential
for flash boiling based on a certain ambient
condition.

Experiments were performed in a direct
injection diesel engine with common rail
injection system. Engine operating conditions
such as load and injection timing were
considered as parameters. The results indicate
that though the potential for flash boiling is
the highest for a mixture of n-pentane and
n-hexadecane it emits about 20% higher PM than
a mixture of n-pentane and n-tridecane. A
mixture ratio of about 3:1 by volume of
n-pentane  and n-tridecane  showed an
advantageous level of flash boiling and yield
the lowest emission at all injection timings and
load ranges and is therefore proposed as a low
emission fuel.
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Basic Analytical Study on On-board
Wound-Secondary Type of Linear Induction Motor

for Light Rail Transit

6 9 5 8
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Effect of mental workload on ability to process

aural information while driving

2004 3rd International Conference on Traffic and

Transport Psychology
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LRT

Influence of Thermal Conditioning on Nano-particle
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The Simulation Reflects Probability of Failure

of Railroad System
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DEVELOPMENT OF A BOGIE ROLLING TEST
FACILITY FOR THE EXPERIMENT OF CURVING
PERFORMANCE AND ITSAPPLICATION

6th International Conference on RAILWAY BOGIES
AND RUNNING GEARS; Bogie"04

( 16 9 16 )

Stand tests by using bogie rolling test facilities are
very useful for research and development of the
dynamic characteristics of railway bogies. But it is
difficult to simulate curving condition on such test
stands, so main purpose of every facility is to verify the
running stability, i.e. critica hunting speed, on a
straight track. We developed a test facility that could
simulate curving condition in 1988, and stand tests of
various kinds of railway bogie have been carried out
from that.

Early this year we renewed the facility and added
some kinds of functions, so we will introduce the
outline of our bogie rolling test facility and some
examples of bogie tests which have been carried out on
the facility.

The facility is reinforced to meet various test
demands. Main fruitful research results had been
achieved including the experiment of curving
performance of bogie, rail corrugation, newly concept
bogie development and so on. Most of the experiment
results agree well with theoretical analysis especially
for the curving performance test.
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Rolling Reduction of Ropeway Carriers by Means
of Ball Rolling Type Damping Equipment

697 Dynamics and Design Conference
2004
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Project of heavy duty DME truck in Japan

First International DME Conference

16 10 13

co

2004 Annual Plenary Meeting of Joint Research
Network on Vehicle Emission Control Techniques

Vehicular pollution control in Japan

16 10 18

Backg(ound of Environment Problems caused by
Automobiles ) o
Status of Air Pollution and Contribution of
Automobiles in Japan
ﬁlgAttalnlng rate of environmental standard for
02 and suspended particulate matter (SPM)has
not_improved and remained very low level in big
cities such as Tokyo, Osaka th.SZ)Ingrease in
traffic volume, especially diesel vehicles, is
considered to be the main cause.  50%of Nox
discharged in the atmosphere 30to40%of
particulate (PM)discharged in the atmosphere
are from automobiles. (3)Rate of the number of
diesel Vehicle:18%in total vehicle in
Japan. However 75%0f NOx and most of PM from
automobiles are_caused by diesel vehicles.
Automotive Emission Regulations in Japan
(1)The present status of air pollution by
automobiles in Japan and various government
policies for improving these situations were
introduced.  According to  demand  for
environmental improvement, automobile exhaust
emission regulations have been introduced and
tightened step by step. (3)However, continuous
growth in the number of vehicles has overcome
the_ effect of regulations such that
environmental NOx and SPM still pose a grave
threat. (4)Further strategy is required toward
the near future to solve these environmental
problems. ) i o
Measures for in-use vehicle emission
_Retrofit Catalysts ) i
Diesel vehicle emissions control regulations in
TMG (Tokyo Metropolitan Governmen%}
El)!n accordance with the Ordinance on
nvironmental Preservation, TMG will enforce a
diesel vehicle emissions control regulation
effective in October 2003.(2)The types of
diesel vehicles to which this regulation
applies ,are buses , )
trucks, and special category vehicles based on
buses and trucks, such as campers, garbage
collection trucks, and refrigerator _/freezer
vehicles. (3)Passenger cars are not included.
(4)After enforcement, diesel vehicles failing
to meet the PM emissions regulation of the
Ordinance will be banned from traveling through
the Metropolis.(However, exemption is granted
for_ 7years from the date of new car
registration) (5)Such a vehicle must be
replaced with a low-pollution vehicle or
equipped with a diesel particulate matter
reduction system certified by TMG. o
_ PMP(Particle Measurement Programme)Activies
in Japan Accumulate knowledge on ultra fine
particle in various aspects to contribute
people for reducing the risk of_ health by
intense study of vrelating inpstitutes and
international cooperation, mainly  through
activities of GRPE/PMP.



Report on the Activities of IEEJ-Joint Research
Committee on the Technologies for Condition
Monitoring and Planning Maintenance in Railway
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Development of a Real-time NH3 Gas Analyzer
Utilizing Chemi-luminescence Detection for
Vehicle Emission Measurement

SAE Emission Measurement &Testing meeting
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Electromagnetic environment assessment for the Environment impact assessment on the
Tobu-Kyuryo-Line Japan Tobu-Kyuryo-Line in Jpant
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Research and development of
the Advanced electric micro bus
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Development of Low Emission Heavy-Duty Natural

Gas Vehicle in EFV21 Project

International Workshop on "Natural Gas Vehicle
and Related Matters™ sponsored by Society of

Automotive Engineers of Japan,Inc.

16 11 8

The objective of EFV21 project is the proceeding
the R&D of next-generation EFVs for the
alternative of current heavy-duty diesel
vehicles. This project is under the government
sponsorship of the Ministry of Land,
Infrastructure and Transport (MLIT).The
execution organization of this project is
National Traffic Safety and Environment
Laboratory (NTSEL).The time period of this
project is between April2002 and March and 2005
(3 years) .The development state of low emission
heavy-duty natural gas truck (Global vehicle
weight: 25t category)in EFV21 Project is
introduced. Development targets are as
follows ;(1)Lessl/4 of the new long-term
regulation value (2.0g/kWh).(2)Greenhouse gas
emission level : Less than the base diesel
engine. (3)Engine
output :235-257kW(320-350PS).(4)Distance per
fill:600km or more on expressway. This
prototype truck was developed. All of

development targets were completed enough.
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Characteristics Analysis of Ball Rolling Type
Swing Damping Equipment for Ropeway Carriers
- Behavior of Movable Mass -

(TRANSLOG2004)

16 12 1
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Improvement of a Bogie Rolling Test Facility for
the Experiment of Curving Performance
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LRT (INFUNDO)

Applying "INFUNDO" The Embedded Rail System for
Light Rail to A Bridge (Examination by Model
Loading Test in Lab.)
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Growth of Light Rail Transit in Japan
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Examination to a signaling system of railway by
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The Simulation Reflects Probability of Failure
of Railroad System
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Overview of Heavy Duty DME Truck and Overview
of EFV21 Project in NTSEL

Korea-Japan Joint Workshop on Environmentally
Friendly Vehicles

16 12 10
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"Vehicular pollution control in Japan "
"A New Dual-type DMA for the Measurement of

Nanoparticles from Engines "

16 12 14
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