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Research and Development of Diesel Engine
Fuelled with Biodiesel Fuel (First Report)
Effect of Biodiesel Fuel on Emission Characteristics

of Diesel Engine
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Numerical Study on Flash-Boiling Spray of Multicomponent Fuel
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Flash-boiling occurs when a fuel is injected into a
combustion chamber where the ambient pressure is lower than the
saturation pressure of the fuel. It has been known that flashing is
a favorable mechanism for atomizing liquid fuels. On the other
hand, alternative fuels, such as gaseous fuels and oxygenated fuels,
are used to achieve low exhaust emissions in recent years. In
general, most of these alternative fuels have high volatility and
flash-boiling takes place easily in the fuel spray when injected
into the combustion chamber of an internal combustion engine
under high pressure. In addition the multicomponent mixture of
high- and low-volatility fuels has been proposed in the previous
study in order to control the spray and combustion processes in an
internal combustion engine. It was found that the
multicomponent fuel produces flash-boiling with an increase in
the initial fuel temperature. Therefore, it is important to
investigate these flash-boiling processes in fuel spray.

In the present study, the sub models of a flash-boiling spray
are constructed.  These sub models consider the bubble
nucleation, growth, and disruption in the nozzle orifice and
injected fuel droplets. The model is implemented in KIVA3V
and the spray characteristics of multicomponent fuel with and
without flashing are numerically investigated. In addition, these
numerical results are compared with experimental data obtained in
the previous study using a constant volume vessel. The flashing
spray characteristics from numerical simulation qualitatively
show good agreement with the experimental results. In
particular, it is confirmed from both the numerical and
experimental data that flash-boiling effectively accelerates the
atomization and vaporization of fuel droplets. This means that a
lean homogeneous mixture can be quickly formed using

flash-boiling in the combustion chamber.
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Onboard measurement method for signalling equipment

on probe trains
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Fault detection of railway track

by multi-resolution analysis
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A Study on Wheel Covers to Reduce Road Noise (Phase-2)
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Various Methods of Measurement of Wheel/Rail Contact
Characteristics

-Observation of contact forces, contact angle, etc -
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International Symposium on Speed-up and Service Technology
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Various characteristic data on wheel/rail contact interaction, such
as contact forces interacting between wheel and rail, attack angle
of wheelset, position of wheel/rail contact point, are very
important, because they should provide the dynamics of vehicle
and track, and finally affect the maintainability of wheels and rails.
The authors have studied new measuring methods on wheel/rail
contact characteristics in order to realize more economical, more
efficient, and more accurate measuring. In this paper we describe
the mechanisms of various new methods for measuring wheel/rail
contact characteristics, such as attack angle,
lateral/normal/tangential forces, etc, from on-board side and track
side, and show examples of the characteristics measured by such

methods on real commercial lines.
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Multi-body Dynamics Simulation and Experimental Evaluation

for Active-Bogie-Steering Bogie
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In this paper, detailed ABS
(Active-Bogie-Steering) bogie will be presented. Validity tests

study and evaluation for

were carried out with the bogie on rolling test stand in NTSEL,
which can simulate curve-running condition including transition
curve dynamics. Bogie parameters and steering actuator
characteristics are elaborately identified in order to compare the
experimental results with multi-body dynamics simulation.
According to the test results and numerical simulation, the
effectiveness of the proposed bogie mechanism and control are

proved.
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Research on Development and Evaluation of the Visual Guidance
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Quantitative evaluation by mix traffic flow simulator that has

network structure
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Development of event recorder on railway (imaging type)
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from On-Board Measurement Data
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ST AT LRGEREE AR B fEDT IR
ER NSV R LR

H AHS I 2 5 SUER 72 28 720 5 ¢ i
(PR 18458 A)

M@ S 2 P 2 2 THERR Z TTREICT S
[7'a— 78] OERBUIAT T, HENS L— VIR
ERET 2B OWTHRAI L, LUFOfhm 2157,
(1) EEHUICIWTEBEITHRBRZATV, 5l 23 R EEEE b

ZAEAITT DB, W OBhF ICHEREREIC L DH 60 BT
REMBAELCT7Z. LavL, BEOIREANEEIZ SOV TS, #HiE

RN K E W OIRIED D OFEIREBEFEDO BTN ETH 5.
Q) BB EITY, BREROD DX TIE, #H s 8
ROWREIEE, BEEOWTNH AT MIZE—7 RAEL
T, BOREEREDS, JAMMIRSE), BEEAELHZLEHAL,
iz,

B) V=—7 by NEHE RS ERGERT AT,
REEFED JFE S 2 Tedfiiasy (d3) 1T, BRI L DR
R E NI, IS XY, BREESINEE D D OB
AR T2 L 2EELT.

@) BEDOAXT MAOEY—7 2R TEZ LIk, f
HIOPIRBEFRET LIS CX 2 HIERR_E L. $£i,
NS DEREBREORENARETH L L E2R LT,

(5) AR ETIRENVINEEE DL EAMGEMIT &, By DAY
FAE—Z OBHEHFRATSZLICE-T, Lo fEEEDS
WICIREBFEORHH S ATREIC e D L B2 b D.

Report of N.T.S.E.L. NO.11

_32_

A3 (FA30)

ERLUABREBAY =7 TSR FEMEE - TEEE

Characteristics of Transformer using Wound Type of Linear

Induction Motor

o3 DRSNS AP
MK KESE BE (R

BRFR  PERCHMMEE
(2006 £ 8 7 )
Vol. 126, No.8 2006, p.1113-1118

ZER L A CHEZCX 2 BRI EORIEMAHFEGTH LT, Y
=T XL DHEE & IEREARIGE - TREMAE R b oE Y
WET D, HiljIEARNIIFIELO Ny 7Y —THEh a5
W, FONR YT Y =0T —F 5 UL, EEGSH EAR
WCHEER S LT B I K i IR ORI X 2 B 22 R
Alcko, FEEMCREIND, RET DIEE TN O
V=T E—X ERBEAOEEIROBRELEAT DM, TOLEKR
SRR =7 FHEE—% (LIM) Th 5, KL T,
RFIEOB SN S, H B O — AN, FEHEIRICEE L
TSRO HAERE b OB LIM 205, K&
BRI, EIESSEMERHCITHEANEIT R D L O ICHERIC,
Vo7 B — XTI E D AN TE D LD et
FRIZT D, ZOBMMOERE D # 2 1X, FEBEBROLESY
=7 R4 TEEEHOEGICHET 2882 N—4 T
179, BIESRIMERL LN =7 — X EEREO Z N ZE N DOFF
P DUV THREATHNC AT i B A R T,

. Py xR EEAOREESN
3:\E AL o 2 \yﬁ] i
GFr/ivs) V=7E—5—RM

P BEN S OHRGES

VAT AHEAIX

March 2008



Evaluation of Running Performance for Active-Bogie Steering
Truck with Multi-body Dynamics Simulation and Experiment on

Rolling Test Stand
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In the design of railway bogie, the compatibility between high
speed stability and curving ability on tight curve remains problem
to be solved. In this paper, the ABS (Active-Bogie-Steering) truck,
which has possibility to realize smooth curving, is mentioned. The
bogie structure and control are compared with multi-body
dynamics simulation and running test on roller rig. According to
the test results and simulation, the effectiveness of curving ability

for the proposed bogie is proved.
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RANSITION FROM LOW-TEMPERATURE OXIDATION TO
THERMAL IGNITION IN COMPRESSION IGNITION
PROCESS
FREEMBERICE T DAL LRRANDBITHE

Fi i N R Ei
FRY: TR

31st International Symposium on Combustion
(K1)
(CFH 1848 H 8 H)

The transition process from cool flame to thermal flame in
homogeneous charge compression ignition is discussed in this
paper. It was confirmed in HCCI engine experiments using
dimehtyl ether, n-heptane and n-decane as fuels that the heat
release rate during transition process from the cool ignition to the
thermal ignition exhibits linear shape in an Arrhenius plot, and
activation energies are in agreement with that of H202 thermal
decomposition reaction, regardless of the fuels. These features
were not affected by methanol addition, which suppresses the cool
ignition and retards the ignition timing, although the heat release
rates were lowered. The results of simulation, using SENKIN in
CHEMKIN 1II package with reaction mechanisms of Lawrence
Livermore National Laboratory, were consistent with the
experimental results. The mechanism in this process was
explained quantitatively by thermal explosion theory, in which
rate determining reaction is H202 thermal decomposition,
assuming this reaction obeys an Arrhenius type rate constant, and
considering OH reproduction process and the amount of heat

release during fuel and intermediate species oxidation process.
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Development of warning system for intruding trains by GPS
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Development of event recorder on railway (imaging type)
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Quantitative evaluation by mix traffic flow simulator that has

network structure
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The Development of Demand Bus System using GPS and radio
(2nd report)
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Effect of Biodiesel on PM Emission Characteristics

of Modern Diesel Engine
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The 1997 Kyoto protocol came into effect in February, 2005 to
reduce greenhouse gases within the period 2008-2012 by at least
5 % with respect to 1990 levels. Application of biodiesel fuel
(BDF) to diesel engine is very effective to reduce CO2 emission,
because BDF is carbon neutral in principle. However, the
exhaust emission from diesel engine fuelled with biodiesel is
The effect

of BDF on the performance and emissions of modern diesel

insufficient to meet the future emission regulations.

engine was investigated without modifications of engine devices.
Rapeseed oil methyl ester (RME) was selected as BDF, and
combustion characteristics, engine performance and exhaust
emissions were made a comparison between RME and petroleum
diesel fuel by steady operation and Japan transient mode (JEOS5)
tests. In particular, PM emission characteristics were
investigated by gravimetric sampling, engine exhaust particle
sizer (EEPS), and micro soot sensor (MSS). Low particle size
and density of engine-out PM emission were shown when using
RME, compared with diesel fuel. In addition, the trend in total
PM emission calculated by EEPS data agreed with MSS data. It
can be predicted that low volatility of RME increases SOF
emission, but these experimental results indicated that application
of biodiesel to modern diesel engine suppressed not only soot but
also SOF emission. The fine combustion tuning using high
injection pressure, multiple fuel injection or high EGR rate for
modern diesel engine contributes to low SOF emission.
However, PM emission after aftertreatment system obtained by
gravimetric sampling showed the opposite trend to total PM
emission before aftertreatment system. RME is additionally
injected in exhaust line, because this test engine is equipped with
NOx storage reduction catalyst (NSR). This rich spike injection

using RME causes an increase in SOF emission due to poor
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PAHs Formation from Benzene in a Laminar Flow Reactor
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(*FRk 1848 A 22 H)

Polycyclic aromatic hydrocarbons (PAHs) are not only considered
to be important precursors of nano-particles and soot, but also are
toxic substance, themselves. Some of them are strong
carcinogenic substances. Some researches report an amount of
PAHs contained in a diesel engine exhaust, and recent studies
provide chemical kinetic models of PAHs and soot formation.
Commonly the formation process can be divided to 3 periods. The
first period is formation of a single aromatic from hydrocarbons,
the second is a polymerization of the aromatics, and the last is
coagulation. The kinetic models are established according to this
idea. Nevertheless arguments of their formation process still
remain especially in the second period. This region is told to have
strong influence on soot formation in diesel engine. In this study,
fundamental features of PAHs formation were discussed using
laminar flow reactor with a fuel rich condition at atmospheric
pressure. A flow reactor used in this study is made of quartz and
heated by silicon carbide heater which enables to increase the
temperature to about 1500 K and benzene was adopted for fuel
and supplied using mixed injection vaporizer (HORIBA STEC,
MYV series). N2 for buffer gas and O2 were supplied using mass
flow controller. With this equipment, the effects of stoichiometry
and temperature were studied. The exhaust gas of flow reactor
was sampled and injected into GC without concentration.
Naphthalene, biphenyl, phenanthrene and anthracene were
detected using GC-MS (Hewlett-Packard, 5890 + 6973). In
addition, the effects of initial condition on number density and
size distribution of formed nano-particle are observed using

Scanning Mobility Particle Sizer (SMPS).
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Development of a Velocity-excesses Detection Agent System

for railway
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Study on the running stability of Low-floor Light Rail Vehicle
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Anti-pollution technology of diesel engines
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Ignition process at high temperature in HCCI process

REEMIIEGR U ER . B M- FIEOR
PR 2 i SCEE B
CFRk 18 429 )

TIRGEMAKIZB T O2MERTNORAROREIZED B
Fe%, DME, n—heptane, n—decane ZJREl& L 7= HCCI #ER4,
T OVZE B 2 IRt oAb F B /)3 I L 0 BREE L 72,
FOFER, FEGEE D Arrhenius plot IZBWTZ OBITHE
WL, BEHC LD TIRIEHE LWEHE A FFoEMER D, £
7z, T OB 0, BV R BOS DIEE L = R L F— L ITIE—
B2 enMmgRINz.

AL )=V ETRMUIZBICE, BRETRREDA Y/ —1
DT L TWBIZE 20 0b 53 Z O OESE L= %L ¥
—IEEEE G 0. T2 L, AX 7 —VIRINT KXY FEEL
HWED DT 20, ZOWMIRA Y ) —VIRINC K 5H%& T
D H202 ERROWHENC LD DO THD. ZOBTHIETOH
GUIHIME7R chain reaction mechanism (222 & D7203, 1,0,
DS RRICHEHETH D Z LIZHEE L, RO bivbio
TFSEIC D < PRENEE OBE O R B E, OH 2NVHE 3 2 kL&
OHFHE, FHE TR DN BATIECT O H202 ORFIREZ
FH T H,0, OB R SO A 3R 3 2 BB R B3 U 1T
LAHATE S, i, FHEIZEW T N0, DB S DOIENE
b= x X —%2E X2 L, Arrhenius plot (BT 5%
ITHEIROME b ZoEIChbETET 2. BhoZ L Xy,
WBRIET LRIV 2iFR1E, #IME7R chain reaction
THDN, H0, ARG A & 72 % thermal explosion
theory (2L Y, BB ICREDR TS kS,

_39_

#f 3¢ (Fn30)

ANY RT7YTTARTLA DREITRNERE

Issues of Head-Up Displays to be Considered
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Trend of new guided transportation systems and related
technologies
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STATE-OF-THE-ART OF LRT TECHNOLOGIES

Y AT LRPTERE A B KD 3K

BREHE & BT 120 &
CERL 1849 A)

I—n v /N THEEL TW5 LRT(Light Rail Transit)23,
FOCKARICHERDEXBRAXIAD TN D, LRT 15
PEfE. mE{L & 7= LRV(Light Rail Vehicle) & #1.0x & L 7=
OV ORBEEZEWT A0, HATE, £9°, 1997 4F
DI —u v A BOEFEXO LRV OE A (FEARTHAZ @) 7
LitE T, TDH%., HARKO 100%EHZE M (2005 4F,
ﬁ%@ﬁ)wimm’;DIBV’owfi Batreicix
ROIELTZEE R D, L#L'ﬁ0<b®ﬁfilﬁv
DEFRES., P70V y hE—VNETRYE, KHERL
A HEVE L OR L — X7 R DRI EAL TV RO
NBURTH D, £ 9 LT, 2006 4F 4 HICBHZELZEIL
T4 L —LiX, ShE, PLUBEXMA LRV CHBE I W, &
BEERL, EBIEE S, NRT R T A NN & s
BR 260 DT L TWDH, WX, BAFIO LRT L
RLEVATAEE XD, AT, 25 Lo LRT @
BUR LA RS, BATLRT 2 LW RE S5 BT
ELTW5 LRT EEY—7 v a3 v 7OMEIC O TR~
Zals

March 2008



Multimode simulation system to evaluate multiple public

transport policies
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Characteristics of Transformer using Wound Type of Linear
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Electromagnetic noise and signalling system on railway
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Caracteristic of Wire Rope Composed of Fiber Core

Covered with Plastic
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EFFECTS OF DIESEL PARTICULATE MATTER
COMPOSITION AND FILTER PROPERTY VARIATION ON
DIESEL PARTICULATE FILTER PERFORMANCE

DPF 129 B PNy & T 1 LA D FE

BRETAFIERRIL I SEE
Bt AREITZERT AE fa
BRASH S RERT T Nevius, HF 75
N. Schmidt, E. Schroeder, E. Wirojsakunchai, C. Kolodziej,

D. Foster, T. Root. University of Wisconsin-Madison

Thiesel Conference on Diesel Engines
(AA V)
(PR 18429 A 13 A)

Diesel engine emissions are tightening world-wide, especially
those for particulate matter (PM) and oxides of Nitrogen. Extra
devices, such as the Diesel Particulate Filter (DPF), are a possible
solution for diesel engine manufacturers to meet these future PM
regulations. Currently, industry and academia lack a
fundamental understanding of the filtration and regeneration
mechanisms that occur inside of the DPF. Understanding these
mechanisms will help the development of engine management
control strategies to ensure consistently high filtration efficiency
and minimized pressure drop.

Interactions between PM properties and DPF parameters were
analyzed to measure their effect on DPF performance. The
research falls into the following subcategories: engine PM
characterization, DPF filling, DPF furnace regeneration, and DPF
in-line burner regeneration.

The work suggests that engine exhaust particle size distribution,
exhaust chemical composition, substrate geometry, microstructure,
and catalyst distribution are the major factors influencing DPF
behavior during both filling and regeneration. LTPM and HTPM
is a suitable way to analyze the location of particle deposition
within the DPF wall. This deposition location is dependant on
PM properties and filtration mechanisms.  Depending on
location, the particles contribute differently to pressure drop and

filtration efficiency.
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DEVELOPMENT OF A BOGIE ROLLING TEST FACILITY
FOR THE EXPERIMENT OF CURVING PERFORMANCE
AND ITS APPLICATION

Hh #2808 RER VAT RE 72 868 & B A [ 35t BR A%
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6th International Conference on Railway Bogies and Running
Gears (Bogie'04)
(PR 16 429 A 16 H)
Proceedings of the 6th International Conference on Railway

Bogies and Running Gears, (2006) , pp.335-344

High specific bogie rolling test facility with very unique
functions was developed. Various kinds of experiments and tests
were carried out on the facility. Those include the wheel/rail creep
characteristics experiment, rail corrugation formation experiment,
bogie curving performance and development test and so on. The
features and the evolution of the facility, some of experiment and

test results are introduced in the paper.
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Research on the Dynamics of the Light Rail Vehicles
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Method of Steering moment distribution for full vehicle model

with Active-bogie-steering Truck
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Number Measurement Method of Particles from vehicles and
Current Regulation
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Characteristics of Aftertreatment Systems

for Diesel Engine Fuelled with Biodiesel Fuel
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Transition from cool flame to thermal flame
in HCCI process
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Exhaust emission performance using GTL light oil
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Consideration of a method assessing environmental performance
of gasoline automobile in use phase

- Emission gas performance -
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Consideration of a method assessing environmental performance
of gasoline automobile in use phase

Fuel consumption performance —
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Amount of Information Acquired when Information is

Concurrently Presented Visually and Auditorily
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Developed a safety device to strap wheelchairs

to the welfare vehicle
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Wheel/Rail Contact Analysis of Tramways and LRVs

against Derailment

LRV, BREEHDEL/ L — /LM

S AT LRTERE e Lok, A B K R
ERERT 7 /my— k2 RE /NIBLE

7th International Conference on Contact Mechanics and Wear of
Rail/Wheel Systems(CM2006)
(A=A ZVU7)
CFrc 18429 A 26 H)
Proc of CM2006, (2006) , pp.543-548

With the development of measurement tool of rail and
wheel profile, it is much easier to acquire the precision digital
data of the profiles. Most of the digital data are used
independently for the purposes of rail or wheel profile
management. Digital profile data make it possible to analysis the
contact status especially to identify the location of contact point
on top of rail and on wheel tread. Some contact analyzing tools
have been developed by the vehicle manufacture, railway
company or independent software maker. But, most of the
conventional tools for wheel/rail contact analysis are developed
for the purpose of new wheel profile design. We have developed a
simulation tool which can not only to simulate the normal
wheel/rail contact condition, but can simulate the situations such
as back-wheel flange contact or the contact at critical condition of
derailment. Back-flange contact is very popular in tramway where
straining rail is used in sharp curve sections or in switching
section. Those sections are the most dangers sections of
derailment. In this paper, the data processing method and the
applications of the developed tool to the analysis of derailment
process of LRV vehicle are introduced. A new derailment safety

parameter is also proposed.
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A New Measuring Method of Wheel-Rail Contact Forces

and Related Considerations
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7th International Conference on Contact Mechanics and Wear of
Rail/Wheel Systems (CM2006)
(A=A KLZVU7)
CPRk 18 4£9 A 27 H)

Measurement of wheel-rail contact forces is very important,
but it is not executed so often because of its difficulties. A new
measuring method introduced in this paper can measure such
contact forces without special wheelsets equipped with strain
gauges and slip rings or telemeters.

In this method the lateral contact force is measured from the
lateral distortion of wheel measured directly by several
non-contact gap sensors. Normal and longitudinal contact forces
are also measured from the deflection of spring or the strain of
parts of the bogies except wheelsets. According to the results of
full-size bogie stand tests and train running tests, we have verified
that the new method has sufficient practicability of monitoring the

contact forces on commercial lines.
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A study of technical possibilities and issues of urea SCR

aiming 2009 emission regulation
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Effect on Brake Response Time of Mental Workload from
Thinking-aloud Task
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Technical Investigation on Sweep Non-load Stationary Exhaust

Noise Measurement Method - Reports on Experimental Results-
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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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T AETBIE, TN AT AR EE TR IE, BASE AR S IE, 25 K IR,
EIRFE, BREESOEHE B L O T IRA KO LSRRI &
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BHEDZE AT o7z,
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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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AIRE TR AT IR BB DIR G R AR T D 2 & AL
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HRATRESEE 2 B © 202 U, U IR AR O RAEI A DS RBE
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TEEE{THo 2.

Report of N.T.S.E.L. NO.11

_52_

A TH

BEHOBAERMERFMEC DT

Overcurrent Characteristics of Batteries
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KEFICLVKE LIZBEERS, ARSIV eRlc=r P
EHREILL D E L& X, BRLIZEW I FERNAZIT S
b,

COKBIZEDRKDA =R LD—2L LT, KEIZLY
HENEICHEE SN OB T HAECY L— ax7 &7
EDOBSIE L OMEIME T LI2IREE, 2 WIS L2 RiE
L7l ZORETEESNZ-DICBR BRI, &
TR TA TN— R A DOPBENRFKBIC LIV B LIS
nLEZLND,

Z T, B ERE AL S K LT & & OMRIKPI O
TOREZIET S L & LICEROENEEEORE %
T 52 LI2 L0 FKIZE D ATREME O B2 OV TRt
EEETH L E L,

o5, AENTEMOUGEE I ORELHETL720, &
M OB BB SOV THESER LD T, 20D
FERICOWTHREEITO 2 L LT 5,

March 2008



TE S (F130)

ERTFREEMAERFEEREDRFEICONT

Developed a safety device to strap wheelchairs
to the welfare vehicle
BENEZ AT EREE s B @IS R, A Tk
H B2 2006 FFKF R AT 2
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WA, BIREERECEME /2 EOWEROTEL LT, Hi
FICREL-EE, A FREFEICLOVBHLTNDLZ L
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ETFLTWDDORERTH D,

Z ORI EATIREE TR, &7 L —F | MifETIEONC
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Evaluation of Regulated Materials and Ultra Fine Particle
Emission from Trial Production of Heavy-Duty CNG Engine

EEERACNGIVOUNLHEINARFHMEL
WKL F O ETA

BRTATIEREIG  FRE HE—
HAHBEMIERT  FIR)I &5, /ha
TR OBk Eak EFI
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k=10
.

SAE 2006 Powertrain and Fluid Systems Conference
CKIE)
(Fpk 18 4F 10 A)

A prototype CNG engine for heavy-duty trucks has been
developed. The engine had sufficient output in practical use, and
the green-house gas emission rate was below that of the base
diesel engine. Furthermore, the NOx emission rate was reduced to
0.16 g/kWh in the JEOS mode as results of having fully adjusted
air fuel ratio control. The measured emission characteristics of
particles from the prototype CNG engine demonstrated that oil
consumption was related to the number of particles. Moreover,
when oil consumption is at an appropriate level, the accumulation
mode particles are significantly reduced, and the nuclei mode

particles are fewer than those of diesel-fueled engines.
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Development and Performance Evaluation of
an Advanced Electric Micro Bus Transportation System

— Part1: WEB —
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The 22nd international electric vehicle symposium
(AA)
(P 18 4 10 A)
Proceedings of the EVS-22 (2006)
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Fig. Results of IPS Battery Charging Test
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Current Measurement Method in PM Regulation
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BRIZHRT T DI, RIS R ER ST D, BIfE
D PM IRENTT 4 M ZIEIC X D HEH PM REE CTOBHI TH
L0, FEOEFFEIZLDHERTIE PM O THTF/ PM
EFHIN DRI 100nm BL T ORUNL 1, Mg S iz
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DORFHHED HIL TN D.

BB E B HEH S 42 BRI BRI O 5 & BB R 2
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DEVELOPMENT OF A HILS METHOD FOR TESTING
HEAVY-DUTY HEVS
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22nd International Electric Vehicle Symposium (EVS22)
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Proceedings of the EVS22 (CD-ROM, 2006)

NAT Yy RABIHIE, =0 P Uolzx TREMST—
L/ Ve Rr—4 T F AP EE O A DEFRIT L
DR S A, BHOE R DR = R L X — 2 [EAET D & D R
EHOZENDL, TV UVREERTIIRCER Y AT AL LT
SN Z EMEFE LV, LL, Elf AT A E LTEE
g 2356, eV ANELEEEL G T H2RMD v o2 A F
FA—LEHETILERHY, a X MBERICRD,

ZZTH@ AT LA TOPMT ZARBREORBERE L
C THILS ¥ (Hardware in the Loop Simulation) | ##&%
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DEMONSTRATION PROJECT FOR FUEL CELL BUS

BB/ N RETFRBETOS Y b

BREOTERI PR AN

22nd International Electric Vehicle Symposium (EVS22)
Fuel Cell Bus Workshop
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Documents of the Fuel Cell Bus Workshop
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TECHNICAL OUTLINE OF JAPANESE LEGISLATION
STANDARDS FOR FUEL CELL VEHICLES
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FSITA 2006 World Automobile Congress
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Proceedings of FSITA 2006 World Automobile Congress
(CD-ROM, 2006)
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A DECLINE OF PEMFC PERFORMANCE WITH FUEL
CONTAINING IMPURITIES
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The 8th FISITA Student Congress
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Table: Values of Poisoning Coefficients K and the Allowable

Mixing Concentration of the Impurities

_56_

N . The Allowable Mixing
Poisoning Coefficients K )
Impurities State of Poisoning Concentration
Pt Pt-Ru Pt Pt-Ru
cOo Recoverable poisoning 1.0 0.03 0.05 2.0
HCHO Recoverable poisoning 0.09 0.15 0.6 0.3
HCOOH Recoverable poisoning 0.003 0.007 17 7
CH, No poisoning 0 0 - -
H,S Permanent poisoning 6 15 0.008 0.0033
SO, Permanent poisoning 5 46 0.010 0.0011
C¢He Recoverable poisoning 0.002 0.003 24 15
March 2008
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Progress and future of automated train operation in Japan
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Influence of the Fuel Compositions on the Homogeneous Charge

Compression Ignition Combustion
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SAE 2006 Powertrain & Fluid System Conference & Exhibition
(%)
(R 18 47 10 A 16 H)

Homogeneous Charge Compression Ignition (HCCI) engine is
expected as next generation engine to realize high efficiency and
low pollution.  However, controlling auto-ignition timing,
emitting unburned HC and CO and limited operating region due to
knocking are longstanding problems. In this study, the method
of mixing fuels with different reactivity was adopted to solve
these problems. The objective of this study was an investigation
of the effect of the different fuel compositions on HCCI
combustion, and a clarification of the fuel condition to realize the
engine operation with high thermal efficiency and high power
output by controlling the mixing ratio of fuels.

First, it was investigated the effect of the mixing ratio of double
componential fuels, such as methane/DME, methane/n-butane and
methane/hydrogen, on the oxidation reaction processes by the
numerical calculations.  The calculation of the adiabatic
compression process like HCCI engine was carried out. As a
result, with the increase of methane, it was possible to retard
ignition timing, using any combination of fuels. Furthermore, to
keep high combustion efficiency and suppress the combustion
reaction speed, it was necessary to delay the timing of 50% heat
release to the expansion process, and the fuel combinations of
methane/DME and methane/n-butane were effective.

Next, the relationship between the HCCI operating region and
reaction start temperatures, indicated thermal efficiency, IMEP,
combustion efficiency and the timing of 50% heat release was
researched from the results of the experiments using
methane/DME and methane/n-butane. Using any combination of
fuels, reaction start temperatures mostly depend on the mixing
ratios of fuels. Using any combination of fuels, under the
conditions that the timings of 50% heat release were within the
expansion stroke by controlling the mixing ratios, with high
combustion efficiencies due to inlet heat quantity, it was possible

to keep high thermal efficiency and IMEP.
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LRT introduction tool for quantitative evaluation-LRT simulator-
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Analysis of Reaction Mechanisms Controlling Cool and Thermal

Flame with DME Fueled HCCI Engines

DMEMHHCC I #ETOME, BEDREAN=XL
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FORRZSERYE Tl R

SAE 2006 Powertrain & Fluid System Conference & Exhibition
(%)
(FAk 184210 A 17 H)

Autoignition in the homogeneous charge compression
ignition (HCCI) process typically exhibits heat release in
two stages called cool flame and thermal flame. The
mechanisms governing these two stages were
investigated using a DME-fueled HCCI engine and
numerical simulations. Composition analysis after cool
flame showed that the cool flame is explained by a chain
reaction mechanism in which the chain terminator is the
intermediate species formed in cool flame. In the case of
thermal flame, although the chain reaction mechanism is
complex, the behavior is clearly described by thermal
explosion theory in which the rate-determining reaction is

H202 decomposition.
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CM2006 & I

“International conference on rail-wheel contact

mechanics CM2006”

Report No. I on
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# ( 7th International Conference on Contact Mechanics
and Wear of Rail/Wheel Systems -CM2006- ) D BRI
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Prof. Lunden 76 & o 72BN BLERIfR 7 0 ¥ = 7 b
INNOTRACK DiE2>, LLF D 4 10 EEFHFEHE T,
1-1 Practical/Realistic Implementation of Wheel/Rail
Contact Technologies - The Australian Experience:

S Marich
1-2 Contact Geometry and Surface Fatigue - Guidelines
for Appropriate Rail Maintenance:
W Schoech, R Heyder and H-D Grohmann
2-1 Metro Systems: Their Demands on Vehicles and
Track: S L Grassie
2-2 The Future Challenge to Wheel/Rail Interaction
Analysis & Design — Predicting Worn Shapes and Damage
Modes:

H Tournay
3. Presentation on INNOTRACK: R Lundén
v ya URER
MMREIX, TRy v a s hnTiThiiz,

+ Contact Mechanics 1-2

+ Special Trackwork

+ Wheel-Rail Design 1-2

+ Corrugations 1-4

+ Measurement of Wheel-Rail Contact 1-3
+ Noise

+ Friction Control and Lubrication

+ Rolling Contact Fatigue 1-4

+ Material Response and Strength 1-2

+ Train-Track Dynamics 1-3

+ Wear and Residual Stresses
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Factors with the Greatest Influence on Drivers' Judgment of When

to Apply Brakes

FSANRDTL—FREHBICRLEZEERIETER

HEhf 2 et ek ARM Faoo, PR GERE. ME P

=

SICE-ICCAS International Joint Conference 2006
(=)
(Frk 184210 A 21 H)

HEIHOFEMEZFIA LB AT AREFEERIND
Lo TETHBY, =& 21X, ATEmMBNERFO KR
M OMBETE A BETITH) VAT LB ZED—D2TH D, D
FO, EATHEHEICEL LT 25810, AFMICT L—%
ERNED LT EEMN HDHWITRT AN LT
EHZDHENVWI VAT ATHD, ZOX IR AT AIZEBWND
T\ﬁ@%hﬂﬁ@#mé&4°VﬁﬁF?4ﬂ®%iéﬁ
WA A I T E—FHLTORWEAIZIE, RIA IR LT
Eﬁ@%@iélt&@U\ﬁPOBwaTAtﬁéo:
DEIRTLDEZIRNTZOIT, RTANRNDHWZ A I 7
EHT DLV AT AEHLRET DMLERH Y | AL
RIANRNED LD RBEREZIRICLTT L—FBIERBO
HIEEAT > TWD O EERIICRD Z & & Lz,

T AN a—2A LIZBWT, HEERE D3R o o i Bl S S T
MZIBHE L CEIT L EE DX A 2 2 7 CHRATHm 2N %
TV, ZRICH DR TBE LWL D ICHBREN T L—F% %
A CHOE T 2 &5 EBRAAT o 72, JedTHE O 1%
40km/h & 70km/h @ 2 FE¥E, F7=, B IL 1m/s2, 2m/s2,
3m/s2 & 4m/s2 D AT TH 7=, T OFERFERZHIC,
RIALNROTV—FBEX A I T BEE 525 EAO
AL LT, HERTEEME, FHcreR e, BEfHIMRRE, B, i
ZE MR (Time-To- Collision, TTC) %% % z . HIBI55Hr
EITHZLICED, POERNERL 7 V—FBRIEICEEEL K
ok %&ko%®%%\®%%%%ﬁ®@@#m%ﬁ
34ﬂ@7Vw%&¢&4iyﬁwwﬁk%%bfwé:

ENbiroTz, Tz . R ANCEMEE 5 2 I s
WAL I T HF fE@“Za &wiﬁfﬁﬁkﬁé&%z%héo
Wk 194 3 A



ATE S (JE30)

DETECTION OF NOx STORAGE-REDUCTION CATALYST
PERFORMANCE BY THICK FILM ZrO2 NOx SENSOR
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DEVELOPING AND EVALUATION OF AN ADVANCED
ELECTRIC MICRO BUS TRANSPORTATION SYSTEM
-Part 2: Advanced On-demand Bus System-
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Research on the effect of auditory warning for drivers

(2nd report) - Reaction to inattentive warning -
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Risk Caused by Driver's Glancing at In-Vehicle Display and the

Measures to Improve This Problem
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A Study on Wheel Covers to Reduce Road Noise (Phase-3)
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After-treatment Technology of DME Engines
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Study on high curving performance bogie by using

active-bogie-steering bogie
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Study on measurement method of railway
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Auditory Information Acquisition by Elderly Drivers
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The development of supervising system for train operation by

imaging pictures
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A NEW MONITORING METHOD OF TRAIN DERAILMENT
COEFFICIENT
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We developed new measuring methods of contact forces,
derailment coefficient from on-board and from track side.

For on-board measuring we developed a new measuring
method for lateral force by non contact gap sensors. By using this
method the special wheelsets for measuring become unnecessary
and the new method allows service trains to monitor derailment
coefficient and friction coefficient on sharp curves constantly. For
higher accuracy of measuring some improvement on the
compensation is required, but it is already useful for safety
monitoring.

For track side measuring we developed -continuous
measuring method along the rail. By using this method we can
grasp the detail of wheel-rail contact force fluctuation along the
rail.

On-board measuring and track side measuring have the
advantage respectively. We had better use each method for
suitable purpose. One example that I recommend is to carry out
"on-board monitoring constantly by some service trains on whole
line" and to carry out "accurate monitoring only limited problem

point", such as very sharp curves.

Runnlg Direction

on-board Q/P monitoring
Derallmen( coefficient

on-board Q/P monltonng
>Friction coefficient

track side Q/P monitoring

>Problem section

Image of constant monitoring system of wheel/rail surface
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Report on "THE 3rd INTERNATIONAL WORKSHOP
on LIGHT RAIL TRANSIT"
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Study on curving performance of railway bogies by using

full-scale stand test
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High specific bogie rolling test facility that can simulate curving
condition was developed in 1988. Up to now various kinds of
experiments and tests were carried out on the facility. Those
include the basic experiment of wheel/rail contact mechanism,
such as creep characteristics, formation mechanism of rail
corrugation, improvement of curving performance by using
friction modifier. The curving performance tests of newly
developed bogies were carried out on this facility, and some of
those have been already realized on commercial lines. The results
of experiments and tests on this test facility are verified the
agreement with the results of numerical simulations and train

running tests on commercial lines.

Yaw angle

a——a. Drive s@

Ball coupler

Rail wheels

Car body frame support

Main mC)tT)r

Lateral force \ Diff. gear

appling dev.

Curving simulation mechanism in test stand (plan view)
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Evaluation of exhaust noise
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EMC problems on railway
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Operating Conditions by the Dual Oxygen Sensor Method
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Experimental investigation for an alternative stationary exhaust

noise test
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In this study, an alternative stationary exhaust noise test of
motor vehicles was investigated. Exhaust noise level measured by
current ISO5130 does not correspond well with accelerating
vehicle noise, because ISO5130 measures noise in engine coasting
condition. To solve this problem, an alternative stationary exhaust
noise test was proposed. This test measures when the throttle is
opened quickly and fully from the idle position. The results were
compared with those of the current ISO5130 procedure and with
the exhaust noise in the proximity of the exit of mufflers under
full load acceleration condition. The exhaust noise levels of the
new alternative test were almost the same as those under full road
acceleration conditions from 50km/h based on current ISO362 on
the chassis dynamo meter.

As a result, for most of mufflers, the alternative test procedure
satisfy the condition of good correspondence for accelerating
vehicle noise, and that it may be used as a new exhaust noise test
procedure that will be effective for roadside inspection.

In the future, this research will be continued with the aim of

establishing a new stationary exhaust noise test procedure.
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Next-Generation Fuels and Low Emission Vehicles
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Development of a Velocity-excesses Detection Agent System for

railway for the prevention of the human errors and accidents
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Measurements reliability improvement plan examination
using the satellites signal in movable body
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Fault detection of railway track by using on-board measuring data
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Measuring methods of wheel-rail interface condition

and these applications
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Development of event recorder on railway(imaging type)
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Development and Proving of Advanced On-demand Bus System
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Developement of the Bi-Modal Hybrid Transit System capable of
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Dynamic Analysis of Light Rail Vehicles by Multibody Dynamics
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Development of a Velocity-excesses Detection Agent System
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Technical View for Introducing Low-Floor Light Rail Vehicle
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Safety Evaluation of the Translohr system
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