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Curving performance evaluation for active-bogie-steering bogie

with multibody dynamics simulation and experiment on test stand
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International Journal of Vehicle Mechanics and Mobility, Volume
46 Issue 1 Supplement 1, (2008), pp.191 — 199

The authors propose a new concept of the active steering bogie,
which has simple mechanism and high curving performance.
Active-bogie-steering bogie has the steering mechanism only
between car-body and bogie frame and no mechanism in
wheelsets. On curved track, the bogie frames are steered towards
radial steering direction by actuators according to active control
law. In this paper, we show that the lateral contact force of the
leading-outside wheel can be reduced to zero even on very sharp
curve by this mechanism. Validity tests were carried out by using
a full-size test bogie on the rolling test stand, which can simulate
curve-running condition. Bogie parameters and steering actuator
characteristics are identified in order to compare the experimental
results with multibody dynamics simulation. After these stand
tests and simulation, we successfully verified the effectiveness of

the proposed bogie mechanism and control.

March 2010



Fwsc (Fnso)

FPREDKZIZBE T2 T VO UHREDEDHIZDNT]

Engine Research procedure and frame work in US University

VAN B BB
oy Yrarv 7 MIHBEREES
CE 2087 A2 H)

Boreryrarvte” MIHFREESIC
FEIZ Wisconsin KEFIZEIT H = ¥ U F5ED
HERD D OZFENIEE K E O K P

DNTHEAT.
AFZERIARE 4 AICRNLENT-ZES T, bBAEORY
IR DT U URIRN IR D Y UE - BB
HEBKTETWAaWZ L2 E L, RED #f L TREOH
JEBRICHM CE 27—~ 2 & NT A5 LA AL LT
5.9 44F~9 64D Wisconsin X Engine Research Center
~ORWIEAHE R I KE O RFTOx P 5
KRR EZOHEDTTEIZ O TR Lz,

I/\‘/Cy >K)
w7, [H, PE
BTz BRI

a3 (FA30)

BRBEO—TOHIFES R TBERBROKREICDONT

Bending Fatigue and Strand-induced Vaibration of Foul Rope.

Y AT LR TRERT Mk
VA TNy TV x o8 (BR) MEEALR

IR - FEHF 2008, U A Yo — TS
CEA 20410 A 9 H)
WL - —EFERA)BYO)FHEE L. (2008) . pp.201-204

BITE, WEAN TR CRR%E S EB R o o0 — 78 =3
K< U 7 K X° Automated People Mover (APM) %0 2 — 7B
LB AT LA THASNATNS, —JF7, ENTIEZ DK
RERID 0 — 7 O I EE L @% TEWTHZE DR
Z FEERIIZHIE L7l e T2,

AlE, Z ORI O 0 — 7 ORE A RS B o oS
9 57 AR S OV B IR D SR BN E 21T o 7, KSR OB
P EEBY ThHD,

() v —78&%, i AmHc DR 3 2 EHmICH 0
[ETHE & TSR 1.6%I84 LTz,
(mm~7@@wm\m—f@&ﬁ%t@ﬁﬁﬁt%w%m
FTHMEMICH Y, 3x10° [T F TSR 0.3%80 L7z,

(3) FHRWHRIC OwT13MN@%TTiE AT A

AER & HIACHIBRITIAE Lis o T2,

(4) v —F OEEIZONTIE, RBRZOBEOKTIXRD S
nipnoiz,
G)EMBIZHONTIE, A~ T v FARBREZ IO
LTCWD 0, DM KON JERHE A2 A DR I IS K& 28 ki
2 BRI BER M IR I TN DD EEZ LD,
6) A[ & D Iz DWW TR, RGO TR < 2o T
Do

(D) DM DOHIZHOWTIE, FROFERITH H2EL, B
LX< FFCHIITRO Do Tz, 0. TROBHEIC

. 3x105

DT, EFHICHEWTHN, E<NFETRDENR-o
720

(8) SEAC DU TIXFRE B O DR FIFFER O Bz hr o 7z,
Fio, HAFE RSOV T, KERETIERD SN0 -
72

(9) Mg HLEAW I OIRENIC OV T, MESRMFICE S, (KB
RN TR OR) 12 FREE DT - 7=,

A thi, S ALIRAE T il 57 ME-CHE Eh F 72 1R HE %
T, A —7OREEZEL T FETH L,

Rk 22 4 3 A



A (Foso)
WERA—ILHN—IZK B2 (4 VERESORE

Reduction of Tire Road Noise by Sound Absorbing Device
Installed to Tire Wheels
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Comparison of Rear Seat Occupant Injuries in AMS50 and AF05 in

Frontal Crashes
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For rear seat occupants involved in motor vehicle fatal crashes,
the number of fatalities of the unbelted rear seat occupants is
approximately 3.8 times higher than that of the belted rear seat
occupants. The Japan New Car Assessment Program (J-NCAP) is
currently considering an evaluation of rear seat occupant safety
beginning in 2009. For the evaluation test, the J-NCAP has to
select from either the male (Hybrid III AM50) or female (Hybrid
IIT AF05) dummies. The purpose of this present study is to
evaluate the different kinematic and response characteristics of
the Hybrid III AM50 and AF05 dummies seated in rear seats in
frontal crashes. For this study, a full frontal rigid barrier impact
test and a frontal offset deformable barrier impact test were
conducted following the Japanese-type approval test procedure
using a small passenger car with engine displacement of 1496 cc.
For occupant restraints, three point seatbelts were worn by the
Hybrid III AMS50 and Hybrid III AFO5 dummies in the rear seats,
respectively, to evaluate their different kinematics. In the full
frontal rigid barrier impact test, the measured injury criteria from
the AF05 of HIC15, neck extension moment, Nij, and 3 ms clip
chest acceleration did exceed the Injury Assessment Reference
Values (IARVs) for the AMS50 dummy. However, in the full
frontal rigid barrier impact test, the measured injury criteria from
AMS50 dummy for the 3 ms clip chest acceleration did exceed the
TARV. Using the measured injury criteria, the injury risks of AF05
dummy were determined to be greater than those of AMS0
dummy in the full frontal rigid barrier impact test. The measured
injury criteria and injury risks in the full frontal rigid barrier
impact test results are higher than those in the frontal offset

deformable barrier impact test results.
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Train Operation Function by GPS and Commercial
Communication
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Study on Transmission Capacity of Train Location Information by

Commercial Communication
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Development of Miss-Entering Detection to Railway from Level
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The study of driver's abnormal behavior detecting method for
prevention of accidents of Human-errors
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Effect of LRT introduction with using Traffic flow simulator

including transport selection model
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Tire Noise Analysis during Vehicle Acceleration Running with

Acoustical Holography
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Combustion Analysis in a Conceptive High CR Gasoline Engine

Operated with Fuel Treatment
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Basic investigation aiming to develop a gasoline engine of high
thermal efficiency is presented in this paper. The high efficiency is
established by increasing the compression ratio while the engine
is operated in SI mode. In order to suppress knocking, fuel is
thermally processed to raise the octane number by partially
cracking the hydrocarbon molecule prior to supply fuel to the
engine. The primary reference fuel 90 (PRF90), which shows that
10% n-heptane is blended with 90% iso-octane, was applied to the
test fuel. And the regular gasoline, which octane number was
approximately 90, was also used as the test fuel in order to show
the practical rise of thermal efficiency. The fuel reformer was
constructed in this study and the fuel component was measured
with gas chromatography and mass spectroscopy (GC — MS). It
was found that the fuel was partially cracked into small size
hydrocarbons including methane, ethylene, propene, and so on.
Under the high temperature condition over 973 K, benzene and
toluene were also formed in the reformed fuel, which would
suppress knocking. Both gas and liquid components of the
reformed fuel was supplied to a test engine. The test engine is a
4-cylinder, 2-litter, turbo gasoline engine and the compression
ratio was modified to be 12. The thermal efficiency was
investigated for operating conditions set as IMEP 236 kPa, 437
kPa and 623 kPa at 1600 rpm, and IMEP 700 kPa at 1200 rpm.
The thermal efficiency increased by 4.2% using PRF90 and by
0.8% using regular gasoline. Knock was suppression by 1.5%

using PRF90 and by 1.2% using regular gasoline.
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Pedestrian Leg Protection Performance in Current Vehicle Design

in an Event of Vehicle-to-Pedestrian Accident
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CARS&FOF 2008 24th ISPE International Conference on
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Accident data show that leg injuries are the most common
injuries in nonfatal pedestrian traffic accidents. Therefore the
investigation reported in this paper focuses on evaluating the
pedestrian protection provided by the front bumpers of three
different types of current Japanese vehicles, sedan, sport utility
vehicle (SUV) and K-car (less than equal to 660 cc of engine
displacement). The investigation used the TRL legform impactor.
The protection performance related to knee ligament injury and
tibia fracture greatly depended on the vehicle’s frontal shape and
the stiffness of both the bumper and the bonnet or grill of the
vehicle. The study showed that the pedestrian leg protection
performance at the bumper center location was excellent but the
performance of the bumper in front of the longitudinal members

was poor.
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International Standard (The summary of WG40 on
UGTMS(Urban Guided Transport System))
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IT system on signaling and operation control in railway
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TEMPERATURE AND PRESSURE DEPENDENT PAH
GROWTH MECHANISM IN BENZENE PYROLYSIS
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AUTOIGNITION BEHAVIOR OF POST COOL FLAME IN
HCCI AND DIESEL ENGINES

HOCl B L UVT A —EILI U U TOARERERE NIBEFE

BREEORIERER (L Rz, i EKER
EILRE TR

%\‘E

International Symposium on Combustion
(B 4)
CERR 1848 A 3 H)

The mechanism that initiates thermal flame in compression
ignition has been studied. Experimentally, a homogeneous charge
compression ignition (HCCI) engine was used with DME,
n-heptane and n-decane. Arrhenius plots of the heat release rate in
the HCCI experiments showed that rates of heat release with
DME, n-heptane, and n-decane exhibited a certain activation
energy which is identical to that of the H202 decomposition
reaction. The same feature was observed in the diesel engine
operation using ordinary diesel fuel with advanced ignition timing
to make ignition occur after the end of fuel injection. These
experimental results were reproduced in non-dimensional
simulations using kinetic mechanisms for DME, n-heptane, and
n-decane, the latter being developed by extending the n-heptane
mechanism. Methanol addition, which suppresses low temperature
oxidation (LTO) and delays the ignition timing, had no effect on
the activation energy obtained from the Arrhenius plot of heat
release rate. Nevertheless, methanol addition lowered the heat
release rates during the pre-thermal flame process. This is because
H202 formation during cool flame was reduced by adding
methanol. The mechanism during the transition process from cool
flame to thermal flame can be explained quantitatively using
thermal explosion theory, in which the rate-determining reaction
is H202 decomposition, assuming that heat release in this period
is caused by partial oxidation of DME and HCHO initiated with
the reaction with OH produced though H202 decomposition.

Report of NTSEL No.15
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Characteristics of TRL Pedestrian Legform Impactor and Flexible

Pedestrian Legform Impactor in Car-front Impact Tests
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Study on Evaluation of Collision Mitigation Brake System
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Experimental evaluation for discriminability of the characters

on head up display
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One examination concerning low-speed region supplementation
technology of train continuousness and position detection using
GPS
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Tire Noise Analysis during Vehicle Acceleration Running with

Acoustical Holography
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Effect of introduction to LRT on traffic flow simulator with

transport allotment model on AHP
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Development of miss-entering detection to railway

from level crossing
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Train Operation Function by GPS and Commercial
Communication
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Study on Analytical Method of Contact Point between
Wheel and Rail

R AT LHPGEEERL AL HERD, BRERRET TR BT

Third Asia International Symposium on Mechatronics
(AISM2008)
(FRk 20 4 8 7 28~30 H)

Vehicle dynamics has been affected by characteristics of the
creep force on the contact point between wheel and rail. It is
important to obtain the geometrical characteristics of contact point
between wheel and rail. However, there was not an analytical
method to be able to calculate the contact point between the actual
worn shapes of the rail and the tread. Therefore an analytical
method, by which characteristics of the contact point between the
worn wheel and the worn rail tread can be calculated, has been

studied.
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Advanced Driving Support Systems for Braking of Vehicle
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Reduction of Negative Effect from Railway System
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Improvement of Running Performance of Railway Vehicles by

Gauge Widening
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Fault Detection of Railway Track by On-Board Measurement
Data(2nd Report, Development of Probe System and Its

Verification)
ALY AT DGR KA B

H K%W%Kuu
(Fpk 20 48 8 H )

HRESZ 2o Hc L VR L T, BuEEM A2 HEE L, BN
BREAMEL T, AR N7 AENT 2T 25 2 L1 L0 EeRE
BAHETI2HEW Ve —7OFREL, TN VHEESINT
FE MR Z GPS IZ XV LEMINT 5 FlE, TOMELE =
Y IR T 2 FE Gl CRRE) 2Gbdlke=4)
TUAT LRI L, AR T e b X A TEHER A RE LT,
FNEHNT, EBRCTOREZITV, BREREORKR S H
HIEERRE/R Z L AR LT,

GPSILBPEHBERRERY AT ARy TRoF VT 7k

e [0 smmin [ | ot [ n
f£ [0 0 2% [ o esvoom (i35
iR izl HERCET o)

Ox 0Ox OE 0=

w:m!_ e [0055) e [0103]  wem[0604)
LEE®[0020] Lz i@Wbﬁﬂi@ 20 ) 00

March 2010



Secondary Current Controlled Linear Induction Motor with

Function of Linear Transformer for Wireless LRV
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IEEE(Institute of Electrical and Electronic Engineers)
(ERE 20429 1)

The characteristics of linear motor with function of linear
transformer for a future wireless light rail vehicle (LRV) are
studied analytically by using the two types of numerical analyses.
The dynamic characteristics in running condition are cleared. It is
confirmed that the special motor has the satisfied thrust. The
waveform of line current in the commercial source power on
ground can be sinusoidal when the current of onboard winding is
controlled sinusoidal. On this motor, the handling power of
winding is in proportion to the pole pitch if the resistive loss of
winding is neglected. As a merit, the full regenerating brake can
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Real time measuremants of PAH in exhaust gas using

Jet-REMPI method
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Current trend of clean diesel vehicles and its fuel consumption
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A Study on Evaluation Method of Characteristics of Contact Point
between Wheel and Rail

Y AT LRFJERES RN FHEFN, A AT

Eleventh International Conference on Computer system Design
and Operation in the Railway and Other Transit Systems
(COMPRAIL2008)
(2008/9/15~2008/9/17)

Computers in Railways pp.703-713

The longer distance a vehicle runs, the severer wears are evident
on a wheel tread. In the same way, the more tonnage of vehicle
passes on a rail, the severer wears are evident on a rail tread. The
severe wears on a wheel tread and on a rail tread adversely affect
the characteristics of vehicle dynamics greatly. Therefore it is
indispensable to grasp characteristics of the contact point between
a wheel and a rail geometrically to analyze the characteristics of
vehicle dynamics. However, there was not an analytical method to
be able to calculate simply and easily characteristics of the contact
point, which was formed by the actual worn shapes of wheel and
rail tread. Therefore we developed an analytical system by which
we could calculate variations of a wheel radius and a contact
angle each corresponding to the lateral displacement of a wheel
set for a combination of worn wheel and rail tread. The new
system developed by us could easily and simply calculate
characteristics of the contact point between wheel and rail by
using converted data of wheel shape and rail shape with a

commercial personal computer.

Measured shape data of wheel Measured top surface shape data
tread of rail

Converting measured shape data
into equal spacing data

Converting measured shape data
into equal spacing data

Calculation of wheel radius and
contact angle on contact point

!

Calculation of characteristics
of worn wheel

Calculation of equivalent conicity

March 2010



Development of LRT simulator for demand forecast

FETAHEZMAMLEZIRTEANR I 2 L—2 DR

LY AT LFTERE T A, K B

Eleventh International Conference on Computer system Design
and Operation in the Railway and Other Transit Systems
(A=A )

(FRL 20429 A 17 H)

Computers in Railways XI pp.203-212

We developed the LRT introduction effect simulator. It is a
problem on increasing the number of heat-trapping gases such as
carbon dioxide all over the world. Therefore, technology of
decreasing these gases is important now. For this reason, it is
thought that modal-shift from car to public traffic is effective in a
traffic field. However, if a new public transport is considered for
introduction in a city, a quantitative effect is needed in Japan.
Therefore, we are developing a simulator for solving this problem.
However, in the former simulator, modal-shift amount of persons
for example from cars to public transport could not calculate. In
this paper, we made a new modal that can be considered modal
shift amount of persons with using AHP (Analytic Hierarchy

Process) and will show the example of this means.

mCar BN Bus B Tram/LRT M Local hevey rail

5,000
4,500 -
4,000 -
3,500 -
3,000 -
2,500 -
2,000 -
1,500 o
1,000 +

500 o

CO02 consumption[ke]

Current state LRT

CO2 consumption in the simulation area

Development of a Simulator to Evaluate the Effect of

Active Safety Support Systems

FHREXEVATLORFML T2 L—2 DR

HE 2 e M ERE, AREML,
PAMRIERE, B, B, mART,
HAREE, RANERL, BEMS

The FISITA 2008 World Automotive Congress
(R A EE IR [E)
CFRZ204£9 A 16 H)

CD-ROM U §%, pp.1-10

At present, we are developing "A Survey Simulator to Evaluate
Safety Systems (ASSESS)". This device generates a 3D computer
simulation of a traffic environment, such as an actual intersection,
within which vehicles (agents) run autonomously in a virtual
traffic flow. In addition, this agent can be equipped with the
functions of active safety system for evaluation. Accordingly,
ASSESS can predict their effect on the reduction of traffic
accidents from the change in the accident rate caused by changing
the conditions of the agent, such as the rate of active safety system
installation. In this study, the Brake Assist System (BAS) was
selected as the evaluation target of ASSESS, and the crossing
collision was chosen as the accident type. ASSESS consists of an
environment model, driver model, vehicle model, and a control
program that manages these models. Since actual traffic accidents
are mainly caused by human error, the driver model was
programmed to generate a human error at each stage of
recognition, judgment, and operation. Furthermore, because this
study concerns the BAS, a two-wheel-vehicle model was used as
the vehicle model, which has a total of three degrees of freedom
of movement in the fore-and-aft direction as well as freedom of
rotation of the front and rear tires. The results of comparing the
braking distance between an actual vehicle and the simulated
agent confirmed that ASSESS is capable of accurately simulating

the braking behavior.
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R&D OF NON-CONTACT RAPID CHARGING INDUCTIVE
POWER SUPPLY SYSTEM FOR ELECTRIC-DRIVEN
VEHICLES
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FISITA 2008 World Automotive Congress
CFAC20 429 A 16 H)
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Measurement and Factual Survey of Hazardous Gas under Road

Driving Conditions by On-Board Measurement System
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LC-MS Determination of Aldehyde in Exhaust Emission of
Vehicles
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Research on the effect of auditory warning
for drivers (4th report)

- Target discrimination under divided attention
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A Study on Low Emission of Diesel Engine with a Urea SCR
Catalyst
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Development of a Common Rail Type DME Injection System, and
Engine Test using the System

IV L—LKDNEESH LA TLORAFES LU

IO UEEHER

TRESHFICRER PN KRR VERE RREE. IR PR,
B
Ry va Bk Bl Eik, BH R, Al
3rd International DME Conference & 5th Asian DME Conference
(")
CFR20 49 A 23 H)
Proceeding of Conference, (2008), Session6, pp.1-10

Practical common rail type DME injection system has been
developed. A DME engine using the injection system was
investigated for some performance. This paper is describes that
outline of the developed common rail type DME injection system,
basic performance of the DME engine(effect of fuel pressure,

injection timing etc.) and emission test reslut.
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Public road test for practical use of DME vehicles in Japan

BRIZCHEITSDMEBHEDERLIZHIT-AEEITHER

o

BREENFIERRI ik ek, BPOY ORI, IR TRV, RJID B

3rd International DME Conference & 5th Asian DME Conference
(hE)
(CFRE 2049 A 23 H)
Proceeding of Conference, (2008), Session4, pp.1-10

The spread of issue of the global warming and the drying up of oil
resources, a practical use of a clean diesel vehicles powered by
DME fuel is expected. This paper summarizes the technology
development result of the DME vehicles in the EFV21 project. In
addition, evaluation of durability/utility through the public road
test of the DME vehicles and investigation contents of vehicle
technical guidelines are shown in this paper. Finally the practical
use penetration of the DME vehicles strategy which considered a

trend of the infrastructure construction of DME is described.
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Recently Noise Characteristics of Replacement
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Experimental investigation of a new alternative stationary
exhaust noise test -Validity of test method based on

racing condition with wide open throttle-
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Research on Measurement Method of Road Gradient and Altitude
by On-Road Driving
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Research and Development of the LPG Engine with Liquid Fuel
Injection System Based on the Gasoline Engine (First Report) -

Evaluation of Power, Fuel Consumption and Exhaust Emissions -
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Analytical Study of Special Linear Motor-Transformer for

Wireless Tram
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IEEE(International Electro-Electronic Engineers) IAS2008(1st

International Conference on "Interstitially Alloyed Steels"

(PR 20 47 10 H)

The characteristics of new electromagnetic apparatus with
functions of propulsion and non-contact power collection for a
future wireless tram are studied analytically. The apparatus
operates as a linear motor or a linear transformer. The finite
element method (FEM) and the special integral equation method
(IEM) are used for the analysis. On the linear transformer, the
power transferred to the onboard secondary is quite enough for the
rated collecting (or charging) power. The spatial and time average
thrust satisfy the rated thrust, although the thrust changes with
time because of alternative flux of ground coils. SEGIN
HARAIEEREZ AT DML X b T L OB LV ERE RS
DRHERIIFRIN TN D, ZOBRIT) =TE—2 LV =T
EERE UTEIMEY D, AMRESRIE & 22 WSl R 53 15 3 A
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MR RO HE L, Hh B oA VDA D 1= 12K Eh 5
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Battery charge nearly coasti
& Acceleration i/ e

L Vehicle velocity
E ) !

I Ground coil section | | Ground coil section

Deceleration

Reaction rail section
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Emission reduction technologies for Bio-diesel combustion
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Continuous Monitoring System of Derailment Coefficient

with Passenger Service Vehicles
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Pressure and Temperature Dependent Formation Process of up to

Triple-Ring PAH from Benzene
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Effect of Biodiesel Blending on Emission Characteristics of

Modern Diesel Engine

BRETOTIEREI IR, AF SR R

2008 SAE International Powertrains, Fuels
and Lubricants Meeting
(7 AV 7)
Ak 20 4210 A 8 H)
SAE Paper 2008-01-2384

Rapeseed oil methyl ester (RME) was selected as a biodiesel
used in this study. Biodiesel blended fuels were applied to the
multi-cylinder light-duty diesel engine which included the
various latest technologies for low emission (e.g. common-rail
injection system, cooled-EGR system, variable geometry
turbocharger (VGT), and aftertreatment systems).

RME blending increased in engine-out NOX emission, as
mentioned by many researchers. The main reason for that is a
decrease in EGR rate with blending RME. In addition, an
increase in NOx emission by RME blending was clarified more
at tail-pipe, because the rich spike blended with RME for lean
NOx trap (LNT) degraded the NOx reduction performance of
LNT. An increase in oxygen content in the fuel with blending
RME caused the drastic reduction of engine-out smoke emission,
but high blending rate of RME increased tail-pipe PM emission.
This is caused by an increase in soluble organic fraction (SOF)
emission derived from poor volatility of rich spike which
contains the large amount of RME. The results of JEOS
transient mode test showed the same tendency of tail-pipe
emissions at steady-state operation as mentioned above.

These test results denoted that biodiesel blending led to a
simultaneous increase in NOx and PM emissions of modern
diesel engine without engine modifications. However, the
optimizations of intake air and rich spike injection conditions
according to blending rate of biodiesel will make it possible to

meet the future emission regulations.
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Comparison of Rear Seat Occupant Injuries in AM50 and AF0S in

Frontal Crashes
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Possibility of Realizing High Efficiency SI Engine with Gas
Phase Thermal Fuel Reforming System
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The 7th JSME-KSME Thermal and Fluids Engineering
Conference
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Basic investigation of high efficiency SI engine achieved by
on-board fuel reforming is presented in this paper. In order to
suppress knocking, fuel is thermally processed to raise the octane
number by partially cracking the hydrocarbon molecule prior to
supply fuel to the engine. The primary reference fuel 90 (PRF90)
and regular gasoline were applied to the test fuel. The fuel
reformer was constructed in this study and the fuel component
was observed with gas chromatography and mass spectroscopy
(GC — MS). It was found that the fuel was partially cracked into
small size hydrocarbons including methane, ethylene, propene,
and so on. Under the high temperature condition over 973 K,
benzene and toluene were also formed in the reformed fuel, which
would suppress knocking. It is observed in engine experiments
using these fuels that improvement of thermal efficiency by
increasing heat release and realizing near MBT ignition timing

without knock.
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Research for Practical Use on the Lighting Systems for Runway

Incursion Prevention
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International Standard (The summary of WG40 on
UGTMS(Urban Guided Transport System))
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Current Status of International Standards of Environmental

Conditions for Railway Equipment
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A Development Project of Hydrogen Internal Combustion Engine

System for Trucks in Japan
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International Conference Hydrogen on Islands
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The Japanese economic activities have a side supported by a
distribution system by trucks. In Japan, the major reduction of
NOx and PM for trucks has been demanded conventionally. In late
years the fossil energy dependence reduction came to be demanded
from a viewpoint of prevention of the global warming. The hydrogen
has a big problem of the supply side called CO,-free at the time of
the production. We may realize CO,-free with the on board by
assuming hydrogen fuel for vehicles. Fuel Cell (FC) vehicles
which assumes hydrogen fuel is developed energetically in many
countries. However, it is the present conditions that there is still
many in the problem that should be settled by mass production.

It is said that Hydrogen Internal Combustion Engine (ICE) vehicles
which we can produce based on an existing engine can show the high
output power at the same level as current diesel vehicles and run time
environment performance to be next to Electric Vehicles (EV).
Under such a background, a development project of Hydrogen ICE
system for trucks is pushed forward as one of the next-generation
ultra low-emission vehicles in the Next-Generation Environmentally
Friendly Vehicles Development and Commercialization Project
sponsored by Ministry of Land, Infrastructure and Transport in Japan.
The aim of this project is to realize the equal output power and energy
efficiency and super low NOx emissions in comparison with the base
diesel engine.

In conventional three years, we applied the high-pressure
direct-injector which we produced experimentally to the
single-cylinder Hydrogen ICE, and we got the high energy
efficiency, the high output power and low NOx emissions. As a
result, we were able to predict that the feasibility with the
multi-cylinder Hydrogen ICE was high. We put the NSR catalyst
together to the Hydrogen ICE and confirmed that coexistence of
the low NOx emissions could be realized with low fuel
consumption experimentally. On the other hand, for the successful
execution of the project, it was recognized that the security of the
stable movement possible high-pressure direct-injection hydrogen
injector was the most important item. We are continuing trial
manufacture development for this realization now.
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Study of Railway Driver’s Vigilance System by Infrared Laser
Ranging Sensor
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25th sensor symposium ( H A F B T1T)
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Proceedings of the 25th sensor symposium (2008),B3-3
pp477-480 (2008)
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Wheel/Rail Contact Analysis of Tramways and LRVs against

Derailment
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An International Journal on the Science and Technology of
Friction, Lubrication and Wear, Vol.265,(2008), pp1460-1464
(A7 4)

(F-H 20 4710 H 30 H)

Through the development of measurement tool of rail and
wheel profiles, it is much easier to acquire the precision data of
the profiles. Although most of the digital data are used
independently for the purposes of rail or wheel profile
management at present, such data make it possible to analyze the
contact status especially to identify the location of the contact
point between rail and wheel tread. The authors developed a
simulation tool which can not only simulate the normal wheel/rail
contact condition, but can simulate the situations such as
back-wheel flange contact in switching section and the critical
contact condition of derailment phenomena.

In this paper, the data processing method and the applications to

the analysis of derailment process of LRV vehicles are introduced.
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A New Measuring Method of Wheel-Rail Contact Forces and

Related Considerations

B - L—LEMADICEYT 2EERUHLLEEX
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An International Journal on the Science and Technology of
Friction, Lubrication and Wear, Vol.265,(2008), pp1518-1525
(A7 %)

PRk 20 410 7 30 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, it is verified that the new method has sufficient
practicability of monitoring the contact forces on commercial

lines.
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A Study on the Improvement of NOx Reduction Efficiency for a
Urea SCR System (First Report)
—A Concept of NH; Adsorption Quantity Control and its

Application to Transient Operation—
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DEVELOPMENT OF TECHNOLOGIES
FOR ELIMINATING HIGH-LEVEL NOISE EMITTING
VEHICLES ON JAPANESE ROAD TRAFFIC

BARICE TS EBRXBRENP TEREERLETOEME
HERRT B = DERATRAFE

MENNTRKRY A EH
BRETHFZEREIE W Sk, K — 8
WHARYE &+ EE. kM #E

2008 International Mechanical Engineering Congress and
Exposition, ASME
(7 AV )
(FRL20 45 11 A 5 H)
IMECE2008-66732

The purpose of the present study is to improve the on-street
exhaust noise measurement technique for regulating vehicles
emitting unacceptably large exhaust noise. The method under
development uses racing operation of engines with a wide-open
throttle. On the other hand, the engine operation condition in
conventional on-street measurement is maintained at 75% of its
rated power speed, and the throttle valve is then released to its
original position. The regulation is placed on the maximum noise
level during this engine operation. Accordingly, the engine under
test is not loaded. This loading condition invited unsatisfactory
correlation between the exhaust noise level measured by this
on-street method and the ISO vehicle acceleration noise with wide
open throttle condition. This paper reports the advantages of the
new method and some important factors to use the new method
properly. The study used noise measurement along highways,
vehicle experiment in an anechoic chassis dynamometer, and
computer simulations. The results proved that the new on-street
measuring method can generate exhaust noise level close to that
during full acceleration conditions for almost all vehicle types.

Another study of improving exhaust noise measurement was
the engine speed measurement by exhaust sound signal without
harnesses. By surveying three measuring principles proposed by
measuring system companies, two of them revealed their potential
of applying to on-street exhaust measurement.

The last study item was the investigation of better indices of
exhaust noise evaluation. Loudness defined by ISO was found to
be much better than conventional dB(A) scale in terms of

correlation with subjective evaluation results.
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Development of Reliability Improvement Algorism of Satellite

Positioning by Real-time Multipath Detecting
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An outline of the next-generation environmentally friendly

vehicle project
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Changes in HUD colors with consideration of background
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Discussion about Drivers' Looking off the Road Ahead during

Driving
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Trend of standardization of safety on urban transportation systems
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CRS Assessment in Japan
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Protection of Children in Cars ( Miinchen , Deutschland )
(PR 20412 H 5 H)

In the Japan New Car Assessment Program (JNCAP), child
restraint system (CRS) assessment has been conducted since 2001
by frontal impact safety performance test and usability evaluation
test. In the frontal impact safety performance test, JNCAP
conducts sled test using a white body of family type wagon
(Toyota Estima). The test speed of the sled is 55 km/h, which is
10% higher than the Japanese regulation.

Types of CRS evaluations and using dummies are

1. Bed-types infant CRS (CRABI 6MO)

2. Rear-facing infant CRS (TNO P3/4)

3. Forward-facing toddler CRS (Hybrid-III 3YO)

Evaluations of CRS in sled tests are

1. Damage to attaching fixtures

2. Resultant chest acceleration

3. Head forward excursion

4. Resultant head acceleration (only forward-facing toddler CRS)
Since 2003, it has been specially evaluating abdominal load
measurement using a surface pressure gauge on the dummy’s
abdomen (Hybrid IIT 3YO). The reason to introduce this method is
to evaluate the abdominal pressure especially generated by the
vest-type CRS.

The test results using the surface pressure gauge showed that the
abdominal pressure becomes larger in impact-shield type CRSs
than harness-type CRSs, and thus we investigated the cause. As a
result, it was clarified that, in the impact-shield type CRSs, large
abdominal deformations were generated and the mounting bracket
for the chest displacement sensor affected the abdominal load
distribution. Therefore, we made an improvement to eliminate the
chest displacement sensor and installing touch sensors between
sternum and thoracic spine so as to monitor the chest deformation
bottoming out.

In 2007, tests were conducted on four impact-shield type CRSs
using the improved dummy, and the dummy’s chest bottomed out
on the touch sensors in all the tested CRSs. Assuming that a
displacement as large as that causing the bottoming-out on the
touch sensors (about 40 mm) will be generated in the actual child
chest, there may be risks of injuries to the heart and/or lung.
However, due to the unavailability of actual accident data, we
were unable to evaluate how this phenomenon in the dummy
would affect the injury risk to actual children. Furthermore, the
measurements using the surface pressure gauge also presented
higher numerical values for impact-shield type CRSs than
harness-type CRSs, but since a question was raised as to whether
it is appropriate to apply the existing harness threshold to the
abdominal load evaluation, we decided tentatively to exclude the
impact-shield type CRS from the evaluation at this moment .
From the JNCAP test results, which show that chest displacement
and abdominal loads in crashes are larger in impact-shield type
CRSs than harness-type CRSs, we can judge that the safety
performance of impact-shield type CRSs is lower. However, some
other study results indicated that the injury probability in actual
accidents was lower for impact-shield type CRSs. INCAP finds it
difficult to decide how we should evaluate this type of CRSs in
the future.

LRI EERGNE AT 5 156
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Chest Deflection of Hybrid III 3YO and Q3 Dummy
in Impact Shield CRS
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TUV SUD Akademie 6™ Protection of Children in Cars
(FA @I FE)
(PR 20412 A 5 A)

Japan NCAP includes sled tests of the child restraint system
(CRS). In the test, several types of CRS, including 5-point harness,
impact shield and carrycot have been tested at the velocity change
of 55 km/h. In the present research, the chest deflection of the
Hybrid III 3-year-old (3YO) dummy in the impact shield CRS
was investigated. It is indicated in the real-world accidents that
the injury risk to child is low seated the impact shield CRS likely
due to less frequent misuse of the CRS. However, in the INCAP
test, in all tested impact shield CRSs, the chest deflection of the
Hybrid III 3YO exceeded 40 mm, and the bottoming-out of the
ribs occurred. In the impact shield CRS, the chest deflection of the
Hybrid III 3YO reached maximal and continued to be large until
the final stage of the dummy loading since the inertial force of the
head, upper and lower extremities were concentrated to the chest.
Moreover, in some types of the impact shield CRSs, the seatback
of the CRS pushed the back of the Hybrid III 3YO, which led to
the large chest deflection.

In the present research, sled tests of the Hybrid III 3YO and Q3
dummy seated in various types of impact shield CRS including
ISOFIX were also carried out according to the ECE R44 dynamic
test condition (50 km/h). The kinematics and the chest deflections
were compared for both dummies. It was demonstrated that the
shield shape and the seat behavior could affect the chest deflection,
and the ISOFIX CRS might have the potential to reduce the chest

deflection.
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Public Transportation Planning of Takamatsu City
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Study on Running Safety for Rail Wear Tread
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Construction of Brain Injury Model on Direct Brain Impact
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Emission measurement and characteristics of Urea SCR vehicles
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Effect of EGR Strategies on Exhaust Emissions from
Multi-Cylinder Diesel Engine Fuelled with GTL Fuel

GTL AL ERARFICE TS 2 RET « —EILEED
PR RHFEICH T 5 ECR AKX DFE

BRETOTICREIR ISP RE, SaARR—, adF R, Rk —
BRHERY:  &fEa AW B BE 0 RERIL

7th International Colloquium Fuels
(K1)
CERE 21421 H 14 H)

It is necessary to alternate fossil fuels to new fuels due to the
increase in fuel consumption in developing countries and the
decrease in oil production. GTL (Gas to Liquids) as a synthetic
fuels produced by FT (Fischer-Tropsch) process, etc. have
attracted attention as an alternative fuel for diesel fuel.
Especially, BTL (Biomass to Liquids) which is more effective in
the reduction of greenhouse gas emission than GTL fuel comes
under review in recent years. GTL fuel can be use for
conventional diesel engine without engine modifications.
However, the effect of the properties of GTL fuel on safe and
emission performances should be investigated for making use of
GTL fuel with a sense of security. The directionalities of
engine controls for high performances of diesel engine fuelled
with GTL fuel have been usually reported.

In this study, the difference of the influence of EGR strategies
on exhaust emissions was compared between diesel fuel and
GTL (Gas to Liquids) fuel using the diesel engine equipped with
both high pressure loop (HPL) and low pressure loop (LPL)
EGR systems.

HPL-EGR reduced NOx emission, and especially, GTL fuel kept

In both fuel cases, an increase in the rate of

low soot emission in spite of high EGR rate, because GTL fuel
had no aromatic hydrocarbons. LPL-EGR reduced further
NOx emission due to lower EGR gas temperature than that of
HPL-EGR. However, the low gas temperature delayed ignition
timing of diesel fuel, and lead to high unburned species
On the other hand, high

ignitibility of GTL fuel kept ignition delay short in spite of high

emissions and fuel consumption.
LPL-EGR rate, and the drastic reduction of NOx emission

without the deterioration of unburned species emissions and fuel

consumption was achieved by an increase in LPL-EGR rate.
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Development and Engine Bench Testing of a Common Rail Type

DME Injection System
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Measurement and Increase Factor Analysis of Environment
Impacts under Road Driving Conditions
by On-Board Measurement System (Third Report)
— Study for Engine Controls and Driving Conditions Causing

NOx Emission Increase —
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Report of NTSEL No.15
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Experimental Evaluation and Kinetic Investigation of Flame

Propagation of LPG and Gasoline Fuels
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Combustion and Exhaust Emission in Internal Combustion

Engines
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Development and Popularization of Heavy-Duty Vehicles Fueled

by Dimethyl Ether (DME) as New Clean Alternative Energy

9th WSEAS International Conference on POWER SYSTEMS
(PS 2009)
(NH Y —)
CER 2141 H9R)
Proceedings of PS2009, (2009 4F) P.40~P.45

(1) In cooperation with vehicle and part manufacturers, MLIT and
NTSEL have developed a series of prototype trucks in various
sizes and a watering cart powered by DME fuel. The power,
driving performance, and fuel consumption of these vehicles are
equivalent to that of diesel vehicles, with emissions that are
substantially below the values described in the 2009 regulations
(NOx: 0.4 g/kWh or less, PM: virtually zero).

(2) In tests of developed prototype vehicles on public roads, no
major problems have occurred in any system related to fuel
injection, fuel supply, or exhaust emissions control.  To
encourage the popularization of DME vehicles, these running tests
will be continued to identify issues affecting practicability and
enable improvements to be developed.

(3) Work is continuing to draw up draft technical guidelines
detailing the required environmental protection and safety
standards for DME vehicles. The key points have already been
identified, and the draft technical guidelines will be prepared
based on the results of the public road tests using the developed
prototype vehicles.

(4) Another requisite for encouraging the popularization of DME
vehicles is overseas production of competitively priced DME fuel
using natural gas from small and medium sized gas fields, with
the establishment of DME fuel plants in Japan as a first step.

(5) Efforts must be made to popularize DME vehicles so that the
automobile sector can improve air quality, reduce oil dependence,
and achieve the short- to mid-term targets for countering global

warming.
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Test report of improvement of railway vehicle position detection

accuracy using satellite positioning at urban region
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Report of NTSEL No.15
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Environmentally Friendly Vehicles 21
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* NTSEL organizes this project with collaboration of industry and
academia.

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

e Through these R&D, comprehensive Promotion of EFV

Development and Practical Application will by 2 above Measures

March 2010



i3 (FA30)
FOMRBABEE U HICEHBERT Y FYVEEA~DICH

Application for Railway Driver's Vigilance Device by Infrared

Laser Ranging Sensor
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Comparison of Rear Seat Occupant Injuries in AM50 and AF05 in

Frontal Crashes
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Research and Development of Hydrogen Direct-Injection Internal

Combustion Engine System
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The 4th IASME /  WSEAS International Conference on
ENERGY & ENVIRONMENT (EE'09)
(A XU R)
CEFpic 2142 A 25 H)
Proceedings of EE'09
(2009 4F) P289~P296

The research and development of hydrogen-ICE engine for
hevy duty trucks, with the goal of allowing CO2-free operation in
transportation department, has been carried out.

Summary of the results are shown as follows.
(1) The high-pressure hydrogen gas direct-injector was adapted to
the single-cylinder ICE. The high-pressure direct-injection
combustion system shows that high thermal efficiency, high
specific output and low NOx emission were confirmed. From
these results, It is concluded that the possibility of the application
from those results to a multi-cylinder hydrogen-ICE is high.
(2) The NOx storage reduction (NSR) catalyst system was applied
as the aftertreatment device of the exhaust NOx emission from
hydrogen-ICE and it was confirmed that very low effect to fuel
consumption and high reduction effect of NOx emission were
feasible experimentally.
(3) From experimental results on the transient test operation, the
feasibility of the engine and NSR control system was partially
demonstrated.

On the other hand, for the practical development of the
high-pressure direct-injection combustion system, improvement
of the stability of the injection function of the injector is an

important issue.
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Estimation Method of Environmental Performance in Plug-in
Hybrid Vehicles

IRt gRRiR R ME—
HG WE, BE
JREE T a2 )
CPA 2143 A 1 H)
JKHES TE s 3 A%

TITA AT Yy REEFFKEHOa v Minb

HLIEEARERNA 7Y v FHEOZ & T, kO HEYE & [FAER,

b BtOE RN %, Fhz/e EOpgAER LG58
KEFNAXF—HHANDLZ N TEET, 2o, TAE
DX HIT CO, FEHHED DR EBATO RN EmWEICE N
T, =R VX —BROES D ABFEOBRENZE S £ TO
EIRRRIZBNT CO, HFHRA IR T 52 LN TEDHH
VA5 T TG I

—7. HEVEOPE T ARE & o T2 BREEVERE O FEAN &
WO BLRICNL D & 20 X5 e B e EO R R (AR
ﬂ&$ O 2O =R NF—JRE D Z &R0, E1THRE

W0 U CTib Ak E BR O TRE N K E BT 5
T 8) ITIFBROPE T A« REREBRIE TIPS TTE T, B
LW GEORENRLEENTNET,

S HICHERO BENHE TS EED AICER ST
EFERT RN =N, TTTA ATV v REEEGD-E
HTIIETZOLDIHEH SN, B VF—%2F
2537 UOMWRENHE T A | MBICEERELES, L
725 T, ZNE DA NEICHHE L Ca—H — 2Rt
s EENTOET,

BE, ASRERBREMIET T, 1. 974047
v REOYPEH T A - %%%@#Fémﬁﬁﬁﬁ®%4 2.
BREEMEREIC KR E K BT A FEBEBRWAL TH LNy T U D
FALEEDIR, L) 2 SOFRBEICIR Y A TWET,

RIS DWW T, BOSMNE D T E L2 E A B ERE M)

WICEDORETRMR LI-ONE BIGRD 20BN H D 97, Hif
T, BAEMBEH LMDV I VU RN EDREIRIE
L=k ERPEH L7z CO, B D42 L2 % L%
L7z, T T b2 A TOEEEZHWT I OFENERD
WD =D Z LB LE L, SRIZZOFELZIUTOH
B FHOBRBEMEREFM T IEIC KM L T TETT,

2. NyT VIZETAMETIE, 77740 A7) v K
HORF 2T REIREZ L L TRy 7 U 0Lk & 1T
IMENHY FT, T CTHEOBXRMNFEEFITED
HEEZHNTAy T VICAR & 5 2 HILOHETT 4 FERRYIC
HOMZTDHTFETHY £,

L EDOBEZ RS DLk, I 7404 T
REOBRENREEZ 22— —ICELLEZ., SBITTIFTA
NAT Yy REOH LAEHEICE#R L & £,

a3 (FA30)

ASV DBEMRARERZIEVATLIZEITS
Ea—<oIP 04003 T—RIZDNT

Human machine interface of advanced safety vehicle specific to
safe driving support system through coordinating with

infrastructure

HEhE TS
CERE 21 53 /)
HEhEHAT  Vol. 6, No. 3, 2009

A7 WAL AT LB IT D IEREBETFEOR
T 5. — DI KBS A MO DM HE KT A4 "3 %4E

WCHIATES2, b9 DT AT AR RTA NI LTE
TR A R CIEL BEZLINEVIE N THD. b L
RZA NN, VAT LOFEZ 50T L TR WIGEIT
%, VAT L EMBEY RIZEBEL TR Z S L 72 5 alhelk
DEET D, Foxld, FoAer v iab—2%H0T
NSO EXETHILODEREIT>TWVA.

Rk 22 4 3 A



i3 (FA30)

EHASHARGFRAEEZRAN:
ERETEBEICL DBERFROEE K UEFT
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Support Systems
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A study of upgrading the continuous position detection system

by using GPS
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Abstract

Formaldehyde, acetoaldehyde and benzoaldehyde emissions from
a spark ignition passenger vehicle with ethanol doped gasoline
was investigated. By doping ethanol up to 13.5%, no increased
emissions were observed in formaldehyde and benzoaldehyde.
However in case of acetoaldehyde, twice higher emission than no
ethanol addition case was observed with a cold start mode.

An acetoaldehyde reduction efficiency in catalyst was obtained by
observing an acetoaldehyde concentration upstream and
downstream of the catalyst using a FTIR system. The reduction
efficiency was nearly 100% regardless the ethanol doped fraction
once the catalyst had been warmed up. During the warming up
process, the reduction efficiency fell to nearly 0% without ethanol
doping case. And in this condition, the negative reduction
efficiency (higher acetoaldehyde emission at downstream of
catalyst than upstream) was observed in ethanol doping case. It is
suggested from these results that unburned ethanol was
transformed to acetoaldehyde on the three way catalyst.
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Book title :Alternative Ignition systems Chapter: Cool flame and

ignition

CFRE21 %4 A 12 H)

Abstract
A reaction mechanism leading to an ignition in a compression
ignition process is discussed in this chapter. The most significant
feature in this process is an appearance of cool flame. Cool flame
is activated in a limited temperature range (usually 700 to 1000 K)
and it supplies heat release and chemical species which assists the
occurrence of main ignition. A progress of fuel oxidation in cool
flame depends strongly on the fuel structures and the differences
of heat release in cool flame account for variations of ignitability
over various fuels. Thus, to achieve suitable ignition timings in
practical combustors such as HCCI engine, understanding of cool
flame mechanism and post-cool flame mechanism is
indispensable.

Cool flame is explained by a chain reaction mechanism in which a
chain career is OH, and the branching index (trend leading to
chain reaction) is a function of temperature. At low temperature,
the index has a positive value and cool flame proceeds. When the
temperature increases, the index turns to be negative and the chain
Addition to this

intermediate species, produced in cool flame and consumes OH,

reaction terminates. basic mechanism,
play a key role for cool flame termination. Post-cool flame
process is a quite complicated reaction mechanism. However it
can be regarded as simple thermal explosion in which key species

is hydrogen peroxide.
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Low CO, emssion society by LRT in urban transportation
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Research on Measurement Method of Road Gradient and Altitude
by On-Road Driving

ERETICEDPERAES & VEEFTAFEICET 2R

ERIEMFFEAESE  Susumu Sato

Toshiro Yamamoto, Yasuhiro Ogawa and Noriko Fukuro

SAE (Society of Automotive Engineers) 2009 World Congress
(CEA 2144 H 22 H)
SAE Paper 2009-01-1116

Exhaust emissions from a vehicle under road driving condition
is affected by the control state of ECU (Engine Control Unit).
This control state highly depends on the driving force of the
vehicle. The driving force is nearly equal to the driving
resistance, which is the sum of the acceleration resistance, the air
resistance, the rolling resistance and the gradient resistance.
Although it is essential to take an accurate measurement of the
road gradient, it is quite difficult to evaluate the gradient
resistance in testing on-road driving.

In this study, the measurement methods of the road gradient and
the altitude with GPS, gyro sensor and height sensor are reported.
The road gradient under the on-road driving condition is evaluated
by the combination of measuring the pitch angle with the gyro
sensor and measuring the vehicle gradient with the two height
sensors.  Verifying of this method, the altitude of the driving test
route is also evaluated.

From the measurement values of height sensors, the gradient of
vehicle was obtained. Then, the road gradient is obtained by
taking account of this vehicle gradient to insure the accuracy of
gradients. This method has a high repeatability, and yet is able
to solve an inaccuracy problem associated in conventional

measurement method of road gradient and altitude.
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Effective NOx Reduction in High Boost, Wide Range
and High EGR Rate in a Heavy Duty Diesel Engine
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Evaluation of the degree of battery degradation in plug-in
hybrid-electric vehicles
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A plug-in hybrid-electric vehicle (PHEV) is expected to reduce
both of petroleum consumption and CO, emission than a usual
hybrid-electric vehicle (HEV). This vehicle has two different
energy sources, which are petroleum and electricity which is
charged from house outlets. In a short trip, for example 10 to 20
km, this vehicle could be mainly driven by electricity and save
petroleum. Also, in the countries where their electricity is
generated by low CO, emission systems such as nuclear power
generation, use of this vehicle contributes to reduce CO, emission.

On the other hand, these advantages strongly depend on the
reliability of a battery in a PEHV. The range of the traveling
distance with electrical energy is approximately proportional to
the capacity of the battery. Therefore, if the capacity of the battery
had dropped down than the initial capacity, the range would be
shortened from its initial range. Consequently, the PHEV would
be driven with an engine and petroleum consumption would
increase even in a short trip. In addition, such reduction of the
capacity would cause higher amount of CO, emission because of
the use of the engine.

In a PHEV, the use condition of the battery differs from a usual
HEV. In an ordinary HEV, the battery can be charged by only
recharging energy during the deceleration. Thus, this HEV is
driven with a limited amount of electricity. The use of the battery
in a HEV is controlled to sustain a certain level of the state of
charge in the battery. On the other hand, a PHEV is driven for a
longer distance by depleting the electricity charged from house
outlets. The battery in a PHEV is used in a wider range of the
SOC in an ordinary HEV.

Although a battery in a PHEV is used in a harsher condition
than an ordinary HEV, there are no test methods to evaluate the
degradation of a battery in a PHEV. Some reports in cell phone
industries state that the capacity of Li-ion batteries with a use of
wider range of SOC declines sooner in a smaller number of
charging and discharging cycles(1). From this result, it is
predicted that the capacity of a battery in a PHEV fades a lot
sooner than a usual HEV. However, degradation of a battery in a
PEHYV is reported in a paper is hardly seen. In addition, only a few
papers (2) have proposed test methods to evaluate whether a
battery can maintain its initial capacity during the lifetime of a
PHEV.

In this paper, the author will experiment and investigate the
capacity degradation of a battery in a test cycle regarding a PHEV
model. Also a substitute test cycle for a shorter period than the
test cycle will be proposed.
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Development of the real-time measurement system of the
multi-components in automobile exhaust gas using laser

ionization method
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A Study on Release Method of High-pressure Hydrogen Gas for
FCV
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Estimation of the air pollutants emitted from gasoline vehicles at
the hot spot of roadside
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Characteristics of Plug-in Hybrid Electric Vehicle and Fuel

Consumption Test Protocol Concept
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The current test protocols cannot produce sufficient response to
the peculiarities of a plug-in hybrid vehicle (PHEV) which use
two kinds of energy source, such as petroleum fuel and electrical
power and fuel consumption ratio which changes depending on
the mileage. Since electric-motor vehicles (including PHEV) use
electrical power to actually drive the vehicle, performance of the
battery which stores electrical power has direct affect on PHEV
Performance. In this paper, the measurement methods for fuel
consumption for PHEV and the concept of type approval test
protocol for PHEV in Japan, which are currently being considered,

will be discussed.
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A Study on NOx Reduction and High Efficiency of LPG Engine
with Liquid Fuel Injection System
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Effect of a Difference of Laminar Burning Mechanism between
LPG and Gasoline on SI Engine Combustion
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Countermeasure of Pedestrian Protection in Vehicle Safety
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Simultaneous measurements of the components of VOCs and

PAHs in diesel exhaust gas using a laser ionization method
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A simple real-time measurement system for the components of
(VOCs)

hydrocarbons (PAHs) in automobile exhaust gas using a laser

volatile  organic compounds and polyaromatic
ionization method was developed. This method was used to detect
VOCs and PAHs in the exhaust gas of a diesel truck while idling,
at 60 km/h, and in the Japanese driving mode JEOS5. As a result,
various VOCs and PAHs, such as xylene and naphthalene, were
simultaneously detected, and real-time changes in their

concentration were obtained at 1 s intervals.
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Fuel Consumption Test Protocol Concept for Plug-in Hybrid
Electric Vehicle
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A plug-in hybrid vehicle (PHEV) is recently developed
technology and it will be put in the market in the near future. In
existing hybrid electric vehicles (HEV), it was possible to
suppress the petroleum consumption by regenerating the kinetic
energy of vehicles during deceleration into electrical energy. A
PHEV can use petroleum fuel as with traditional vehicles
including HEV, and in addition, use the electrical energy supplied
from the commercial power for running energy. That is, the
existing HEV technology suppresses petroleum energy
consumption. In contrast, the PHEV technology alternates part of
vehicle drive petroleum energy with electric energy. Commercial
electric generation can use many kinds of energy source other
than the fossil oil. PHEV is a promising technology to reduce the
well to wheel CO, emission and one of the solutions for energy
security issue. On the other hand, from the point of view of
vehicle emission and fuel consumption performance evaluation,
current test protocols cannot produce sufficient response to the
peculiarities of PHEV, which use two kinds of energy source, such
as petroleum fuel and electrical power and fuel consumption ratio
which changes depending on the mileage. New test protocol for
PHEV is anticipated. Information of battery durability and
reliability are also anticipated. Since electric-motor vehicles
(including PHEV) use electrical power to actually drive the
vehicle, performance of the battery which stores electrical power
has direct affect on emission, fuel consumption performance and
electric drive range. In this paper, the measurement methods for
fuel consumption for PHEV and the concept of type approval test
protocol for PHEV in Japan, which are currently being considered,
will be discussed.
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Summary and Progress of the Hydrogen ICE Truck

Development Project
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SAE Technical Paper 2009-01-1922

A development project for a hydrogen internal combustion engine
(ICE) system for trucks that support Japanese freightage is
promoted as one of the candidate future vehicles that are effective
for ultra-low emission and anti-global warming measures. This
project aims to develop a hydrogen ICE truck that can secure the
same freight amount as the existing trucks.  The core
development technologies for this project are a direct-injection
(DI) hydrogen ICE system and a liquid hydrogen tank system
within a liquid hydrogen pump. In the first period of the project,

efforts were made toward the development of the DI hydrogen

ICE system.

In the last three years, the following results were obtained:

1) A hydrogen gas high pressure direct injector developed in this
project was applied to single-cylinder hydrogen ICE. The
indicated mean effective pressure (IMEP) corresponding to a
power output of 147 kW in a 6-cylinder hydrogen ICE was
confirmed in the single-cylinder hydrogen ICE. The ICE using
the direct injector was confirmed to perform with high thermal
efficiency, high specific output, and low emission of nitrogen
oxides (NOx) in the single-cylinder hydrogen ICE.

2) A NOx reduction catalyst system was applied to the hydrogen
ICE, and it was confirmed that economical engine performance

and low NOx were experimentally feasible.
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In 2006, the Transport Policy Council’s Report in Japan stated that
it is necessary to discuss the compatibility improvement
considering the traffic situation in Japan. Receiving this report,
the MLIT has launched the Compatibility Working Group in Japan.
This paper summarizes the activities of the WG toward the
compatibility improvement.

In the WG, the accident analyses and crash tests were performed
to identify the problem. From global accident data, it is shown
that as the front rail of the opposite car was higher, the injury risk
to the occupant was inclined to be high. Full frontal car-to-car
crash tests were conducted for height matching and mismatching
conditions of front rails. It was suggested that the front rail height
matching between two cars has benefit for occupant protection
though the leg injury criteria became worse. From the accident
analysis and the crash tests, it was recognized in the WG that the
matching of the front rail height matching could be the first issue
to be investigated for compatibility improvement.

To evaluate the height of front rails, the geometrical measurement
and the crash test can be considered. The footprint of the front
rails can be observed in the barrier force distribution of the
full-width rigid barrier test. Accordingly, to evaluate the front rail
heights, the barrier force distribution using high-resolution load
cells in full-width rigid barrier test was investigated. Several
methods were proposed to evaluate the front rail heights based on

the barrier force distributions.
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Investigation for New Side Impact Test Procedures in Japan
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Side impact regulations have been introduced in many countries
to improve occupant protection in side collisions. As a result, car
structures have been improved significantly. However, the number
of fatalities and serious injuries in side collisions is still large. To
understand the causes of these injuries and to identify their
potential countermeasures, accident analyses of side collisions
were newly conducted.

From the accident data analysis, it was shown that the contacts
with the head and chest during side crashes are still a major cause
of serious injuries and death. The impact vehicle type affected the
injured body regions of the occupant in the struck vehicle, and the
chest was frequently injured in the struck car when impacted by
an 1BOX type vehicle. Occupant seating postures were surveyed
in vehicles on the roads, and it was found that from a side view
that the head location of 50% of the drivers was in line or
overlapped with the vehicle’s B-pillar. This observation suggests
that in side collisions head injuries may occur frequently due to
contacts with the B-pillar.

A series of side impact tests were conducted to examine test
procedures that would be beneficial for improving occupant
protection. When the 1BOX was a striking vehicle, the chest
deflection of the ES-2 dummy was large. The crash tests also
included car-to-car crash tests in which either (1) both cars are
moving or (2) one car is stationary, i.e., an ECE R95 test. The
injury measures of the ES-2 dummy were substantially smaller if
the struck car was moving.

The tests also were conducted for an occupant seating position
where the head would make contact with the B-pillar. To
investigate the effectiveness of curtain side airbags for head
protection in car-to-car crashes, these test were conducted for
struck cars with and without a curtain side airbag. It was
demonstrated that the curtain side airbag was effective for

reducing the number of head injuries in car-to-car crashes.
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PROGRESS OF SAFTY IN JAPANESE RAILWAYS
-Accidents Investigation, Countermeasures and R&D of Safety

Technologies-
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Nowadays the Safety of Japanese railways is very high, as 0.6
accidents happen per one billion km train-run and nearly zero
onboard passengers are killed in usual year. It is the fruits of
technologies concerning safety and the efforts of people
concerning railways. But unfortunately we have had not a few
serious accidents in the past. In this paper the author reports the
outline of accident occurrences, these countermeasures and safety
progress in last 50 years in Japan, and explains the change of the

organization of accidents investigation to newly built JTSB.
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ANALYSIS ON CURVING PERFORMANCE AND HUNTING
STABILITY OF ACTIVE-BOGIE-STEERING TRUCK WITH
VARIOUS WHEEL TREADS
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Railway truck is necessary to have excellent curving
performance as well as high speed hunting stability, but generally
they are contrary to each other. In order to realize further
improvement of bogie steering ability on sharp curved track,
active steering control can give effective performance. The truck
treated here has simple but effective mechanism: Actuators are
attached between the car body and bogie frames. If the truck
frame is steered by actuators toward “radial steering position of
the truck”, the curving performance of the truck can be improved.
This is the concept of active-bogie-steering (ABS) truck. In this
paper, more detailed study and evaluation for ABS truck will be
presented. Validity tests were carried out with the bogie on rolling
test stand in NTSEL, which can simulate curving condition. 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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Effect of a Difference of Laminar Burning Mechanism between
LPG and Gasoline on SI Engine Combustion
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Responses of Hybrid I1I 3YO and Q3 Dummies in Various CRSs
Tested Using ECE R44 Impact Conditions
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There are various types of child restraint systems (CRSs), and
the child kinematic response behavior during a crash is different
according to which CRS type is being used. In general, P3, Q3
and Hybrid III 3-year-old (3YO) dummies are used to evaluate the
performance of the forward-facing CRSs in sled and crash tests.
In this study, the Hybrid III 3YO and Q3 dummies were seated in
7 types of CRSs and were tested under the impact conditions
specified in ECE R44. The tested CRSs include a 5-point harness
and an impact shield, and their installations on the vehicle seat
were accomplished by using the seat belt or the ISOFIX with a top
tether. The dummy response and injury measures were compared.

The neck flexed in the 5-point harness CRS and the chest
deflection was small due to the shoulder harness restraint. In the
impact shield CRS, the chest was loaded and the chest deflection
was large. The chest deflection in the impact shield CRS depends
on the shield structure, and it was small when the shield supported
the pelvis. For the 5-point harness CRS, the injury measures of the
dummy were smaller in the ISOFIX CRS with a top tether than in
the seat belt installed CRS, especially that for the head excursion.
For the impact shield CRS, the injury measures were comparable
between the ISOFIX CRS with a top tether and in the seat belt
installed CRS.

The global dummy kinematic behavior was comparable
between the Hybrid III 3YO and Q3 dummies, though the Q3
showed more flexible behavior. This less-stiff characteristics of
the Q3 affected the head kinematic behavior. In the S5-point
harness CRS, the neck tension force of the Q3 was higher than
that for the Hybrid III 3YO, possibly because the Q3 head
severely contacted the chest due to its less-stiff neck. The chest
deflection of the Q3 was larger than that of Hybrid III 3YO. This
large chest deflection was more prominent for the impact shield
CRS where the chest was directly loaded. The bottoming-out of
the chest occurred for the Hybrid III 3YO seated in the impact
shield CRS.
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Characteristics of the TRL Pedestrian Legform and the Flexible
Pedestrian Legform Impactors in Car-front Impact Tests
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STUDY ON RUNNING SAFETY WITH GAUGE WIDENING
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Driver’s Posture Monitoring by Infrared Laser Ranging Sensor
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Once accident occurs at mass transportation, it will bring terrible
damages for our society. Up to the present, a lot of wisdoms have
been obtained from accidents, and that have improved transports
safety by high-level facilities. However, it can still say there is a
possibility that an accident causes by driver’s abnormality of
mental or physical condition, and it is difficult to prevent it

completely. Furthermore, these accidents occur actually.

To decrease these kinds of accidents, we study basic method in
order to detect railway driver’s abnormal operation or situation
with Infrared Laser Ranging Sensor system. And describes the test
result of detection concerning driver's behavior with the sensor
and some high performance sensors on a railway full-scale
simulator. We consider there are two typical cases that should be
warned immediately. One is driver is not be in the decided place,
the other is driver loses normal train operation. This paper
describes the detection algorithm and detection software using the
infrared rays sensor, and another sensors for comparison,
moreover describes detection tests result on the full-scale train

simulator by the professional railway drivers.
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Condition Monitoring of Railway Track Using In-Service Vehicle
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Particle Number emission from recent HD engines with PMP

method
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Particle number emissions with PMP method from HD diesel
engine, which meets 2005 Japanese regulations, has been
investigated. The test engine equips wall flow type DPF and
emission revel of particle number is the order of 1011 #kWh at
WHTC cold mode. 4 commercial number counting systems
(Horiba, AVL, Sokken and Matter) were tested simultaneously.
We discuss the correlations of total number among the systems

and the dynamic features.
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Effect of Fuel Spray Design on Thermal Efficiency and NOx

Emissions in High Pressure Direct Injected Hydrogen Engine
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The Development and Dissemination of an Inductive Power

Transfer Hybrid Bus
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Efforts for Developing and Promoting Environmentally Friendly
Vehicles for the Future - EFV21 Project: Outline and
Implementation Method
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Abstract

The Ministry of Land, Infrastructure, Transport and Tourism
(MLIT) started a project for next generation Environmentally
Friendly Vehicles (EFVs) in fiscal 2002 and entrusted
implementation of the project to the National Traffic Safety and
Environment Laboratory (NTSEL), an independent administrative
institution.

In this report, the authors explain the project outline including
its objectives, an implementation framework, development targets
for environmental performance, features of each of the developed
EFVs, and so on. The project has been carried out by NTSEL
acting as a principal research agency conducting -close
cooperation with automobile manufacturers, parts manufacturers,
Various types of heavy
duty EFVs such as CNG/LNG trucks, DME trucks, hybrid
vehicles including IPT power supply system, FTD trucks, a super

universities, and fuel manufacturers.

clean diesel engine, a hydrogen combustion engine and so on,
were developed in the project. The design concepts, new
technologies and environmental performances of those EFVs are

described in this report.
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Development of a Common Rail Type DME Injection System, and
Engine Test using The System -Required Injection Pressure on
Full Load Condition-
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Start of new “Japan Transport Safety Board”
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Study of Engine Controls and Driving Conditions Causing
Emission Increase Near Specific Road Locations
- Field Demonstration for Ascertaining NOx Emission Increases
and Reduction Countermeasures -
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DME Vehicle Development and Popularization Strategy
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Electro-magnetic Compatibility in Railways
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GPS & FLAMRMRIC & % 88 RE R F A DR

A study of train route system using GPS and the general purpose

communication
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Consideration of position accuracy by GPS on railway vehicle
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Consideration of positional detection technique using GPS
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On Railway Vehicle Test of Relation Between GPS Position-fix
Accuracy and Satellite Constellation
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A study on upgrade of vehicle behavior at intersection in Traffic

flow simulator
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Test Report of Railway Equipment Supervising System using

In-Service Vehicle
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Study on Emission Characteristic of Heavy-duty Vehicles

Fuelled with Biodiesel Fuel Derived from Waste Cooking Oil
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Reduced Chemical Kinetic Mechanism for biodiesel fuel
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The published detailed chemical kinetic mechanism for methyl
decanoate proposed by Westbrook and co-authors consists of
reactions over 7000. It takes too much time to simulate with this
mechanism and it is difficult to apply the mechanism to CFD
calculations. Thus, this study proposes reduced kinetic mechanism
for methyl decanoate. The reactions in the mechanism are reduced
to blow 4000 by ignoring minor reaction paths in compression
ignition and flame propagation process. Comparisons between the
full mechanism and the reduced mechanism were made, and the

results are in good agreement with each other.
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IEC standardization on AUGT and UGTMS
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Improvement of Curving Performance by Modification of

Wheel/Rail Contact Condition
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The suitable velocity of flowing characters for the young and the

older persons.
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New transportation systems and international standards

R AT A KM B

BRAYE Rl - BEXEOERTEAES
FEREA B E X T

Rk 21 48 H 20 A)

M

AARTHIEEINTZH D VIR ORI AH Y AT LD
SHEIEE R L, TORM, ERALICELSREL R L, VA
TAFE LTI, V=THITE, U=F, AHAL—),
OTIS(LIM), IMTS T A2, ZiLHlid, 2@AFN a2 L
TEMLICE ST O TH D, BT, T 9 LI, v
AT BITHRTT D EBEBAL OB & 2R3 U, EFEARRE 2 R
Lizd—nm vy RO & icxtn 5 BAROBE 2[H Lz, &
DOFER. BAROEN N E AL L 72 o T fflEm L, S O%f
JERIZOUWT BN Lie, Btkic, 4% OFEAM OB 4w
L. 2B, A7 AxEEHKET 2 Lilcky,
AADHEEDREOTREN 28 LTz,

|
B

FJ__T
T

|
HE A0 R

EREE ==

CHBBAXIYSELEHREVAT A

C BARQRIAEBREIZERY A o=l

March 2010



Research on the Acceptability Evaluation of Sounds to Warn the

Approach of an Electric Vehicle
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Hybrid source localozation method to detect noisy vehicles

traveling on the road
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We aim to develop a noise source localization apparatus to detect
the noisy vehicle from road traffic noise. This apparatus is
consisted of microphone array, camera and processing computer.
The microphone array is set upside of running vehicles. At first
step of developing the apparatus, a new source localization
technique apply to the real-world traffic stream is proposed in this
article.

Now various types of vehicle pass-by noise exist in traffic flow.
Therefore traffic noise is broadband acoustic noise. Hence, wide
frequency range is required for source localization method.
Though, present methods can't cover such a wide frequency range
by itself. When we try to locate traffic noise source by present
method, it is required too big microphone array to install on the
street.

The new technique proposed here is called "hybrid method".
The hybrid method consists of beamforming and sound intensity.
Both methods are used properly according to frequency range. To
verify the method, experimental tests have been carried out. The
results of this study indicate that hybrid method is especially
effective against low frequency noise source such as vehicles with
noisy exhaust system. The hybrid method enables to locate

moving noise source such as exhaust, engine and so on.
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Experimental investigation of the validity of an alternative
stationary exhaust noise test based on engine racing conditions

with wide open throttle
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Proccedings of INTER-NOISE 2009

In Japan, some of the replacement mufflers installed as a
substitute for standard mufflers emit a loud noise during vehicle
acceleration, resulting in a high number of complaints about such
vehicles. However, although these mufflers emit a loud noise
when the vehicle is accelerating, most of them satisfy Japanese
regulations on the sound pressure level by stationary test based on
ISO 5130. Therefore, vehicles that are equipped with such
mufflers are difficult to control under the current regulations,
necessitating the development of an alternative stationary exhaust
noise test procedure that can be easily applied to vehicles on the
road. In the previous paper, we proposed an alternative stationary
exhaust noise test of vehicles. In this study, the validity of test
method based on racing condition with wide open throttle
investigated by measuring engine speed, cylinder pressure and
intake airflow profile against time. As a result, The New
Procedure will be a more appropriate method for evaluating
exhaust noise levels emitted from accelerating vehicles compared

to the Current Stationary procedure.
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Numerical consideration on structure-borne sound for

railway-noise reduction
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When a railway track is constructed as an elevated structure, the
structure-borne sound is generated by a passage of train. After
the rolling noise and the sound generated by the pantograph are
blocked by the noise barrier, the structure borne-sound must be
reduced to maintain comfortable environment of the region
around the railway track.

In order to reduce railway-noise, numerical study on the structure
vibration evoked by a passage of train must be considered. The
elevated structure is modeled by the composite of the Mindlin
plates.

Numerical prediction of the rail vibration has been carried out by
the finite difference method based on the Timoshenko beam
model. Using the temporal data of the rail vibration calculated by
finite difference method, the external force exerted to the elevated
structure has been predicted. The distribution of the normal
vibrational velocity of the elevated structure which can be used to
compute the sound radiation is obtained by the finite difference

method.
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Factors Related to Drivers' Braking Operation in Response to a

Crossing Vehicle Approaching from the Side Direction
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Analysis of visual information while driving in consideration of

aging effects of light scattering in eyeball.
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The route control system using GPS and general purpose

communication
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Consideration of position accuracy by GPS on railway vehicle
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Electrical railway technology from the viewpoint of research
institutions and universities "Change for the innovative safety

technologies"

B AT L K
ERFEE ERICHEBM RS
(CERi21 8 A31 H~9 A2 H)
SR SUE (AT T L)

BB O EITIRALERIE, 7o— Nt — T2 ERE LIZEE
BB AT N CTHRT 200, SREDOEARTHY | Zhxs
BLEDLLRWEEDND, £V HIRWOF T, LM
DF =T L BEEMHRT HHITOT = VREARTH
HElban, IEFETIE, BEOMEZOLD0ET =V
LEr2tno#@xsbsb,
ARTIE, BN Z MR OF = o Vil b L &t
12, SHEOEZEDHRZTDOLOE T = VT HAREEOH D
FAZOW T HMET 5, ShEIZBW T, 16k 6 L EBLIR
b, FIRRIZENTS, D2k, &TITEL L, BURo%R
BOKEER FREID L IR END - THER BN & A KA
EThsH, L, ZOoFTH, FHEY 7 My =T, B
i, B P HEINE OB BB EMEE TORBEEZIT T,
kOB EFH N ET = DT 2L LT oTEH D08,
RE, BARIND IR TE I, ) LizHABIRI
%:zkm ARSI EHIELE b ONREL< , $EDOTTH,
RPN E LT8G, AR S b s,
%of\ﬂé_ﬂfémE%ﬁTéﬁé_k&<\%%%
BaR NRBREHIROTF = o ONRFND L AL,
UL—<k% YIITTIZED
Tr—ILE—IH Jr—)ILE—oM

() EBEEE () EfEBEE
TPRILATC

o

VIMHEREIZED
Tr—ILE—oH

(BDATACSE
R ESRREMOFID

— 115 —

A3 (FA30)

ERXEXTBRENERIL

Speedup to 12 m/s on Bicable reversible aerial ropeway
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Characteristics of Plug-in Hybrid Electric Vehicle and Problems

for Performance Assessment

BREIATIERRIG S SEE. BE

EEIL s ES
CEE 219 A1 H)
H BRI S5E Vol.63, No.9

TFITA AT Yy FEMEABE L BER LV D 21
O RN FPF & ETICHAT L Z &0, EfTHEEICEC T
MBEDPRE LSBT DLV R aFb, BLUROPET 2 -
FRBIETIEISIS TE 20, ARTRT I 74 A T v
REDORHE & PeAT 2 - RERE S IEIC BT 2RVEZ I 5 2N
T2,

Report of NTSEL No.15

— 116 —

A3 (FA30)

KINBRBETFTHRELIZAOY Y Fa4)LO0—TORREIREH

Corrosion Fatigue of Locked Coil Ropes in Volcanic Atmospheres
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Study on environmental load of railway in the viewpoint of

running energy
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Study on Vehicle Running Safety for Worn Rail Tread
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Equivalent Circuit of Linear Transformer with Function of Linear

Motor
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Can be applied to vehicles on railroad-biodegradable polymers
green
— Combustion test results and the replacement market —
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Analysis of Behavior of Fuel Consumption and Exhaust
Emissions under On-road Driving Conditions Using Real Car

Simulation Bench (RC-S)

Real Car Simulation Bench (RC-S)% UM\ EERE 4 T D%
B - BEHH A R BB
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Daisuke KAWANO, Koji SATO, Kentaro ECHIGO

SAE
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ICE2009 3 1 &

The investigation of vehicle performances under on-road
conditions has been required for emission reduction and energy
saving in the real world. In this study, Real Car Simulation Bench
(RC-S) was developed as an instrument for actual vehicle bench
tests under on-road driving conditions, which could not be
performed by using conventional chassis dynamometer. The
experimental results obtained by RC-S were compared with the
on-road driving data on the same car as used in RC-S tests. As a
result, it was confirmed that RC-S could accurately reproduce the
behavior of fuel consumption and exhaust emissions under

on-road driving conditions.
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Hybrid source locating method to detect the noisy vehicle from

traffic flow
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Analysis of Mechanism of Hot-spot Using On-road Driving

Vehicle with On-board Measurement System

RETIFEREIL  w DT (BESRBRF KT
Vel GREEMFZCREIR), f FINE (BERBKRT)
50 FIRRIRE F2FE
(PR 21 429 A 16 H~18 H DWW h»)
FisCEa=g

HEhENOHEH SN 2WETICE £ 5 NOx(EH b
YNIE, IRWBEOBTERS L OREE ~MEREEE DT
IMETEYIZIE, RERR EOERA 7 7, AR & Ol
FEIRIL, TEIRE OMEERERIEICHE ) = P U o2 L O
H 7 & OB S EEGWNHER T 5. FRSEITR O BE
HRREOHFIZERT L THEREAEL D, Wb HARy M A
Ry FOBAENTHREL SNE. AFETIET 4+ —E L EWA
) | U Y T A GRS 2 A LB LR TR R & AT
VY, INEICEIT B > b AR v NI O fRNT & R A T D
THET 5.

Ry b ARy MIEAGEATIE NOx PEHEHEE S & 2> 72 E AT
ERDBINCHEN D HBE NS 7. NOx PEHEE NG <,
FHE DMK 72 o 725E, 1RiE 1m H7- 0 © NOx HEHE &
WEL 72> TLEIZENFNTHS. F£7- NOx PEHEE
VXE R ONELC L0 EliBEE I SE < o TV B & Z A
KIGELTWD IR DD - T,

Report of NTSEL No.15

— 120 —

s (Fnse)

Research on objective assessment of cervical vertebra sprain

patient's pain
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Research on injury assessment of nerve cell in compressive load
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IMPROVEMENT OF RUNNING PERFORMANCE BY
MODIFICATION OF WHEEL/RAIL CONTACT CONDITION

B L—VEMIKEEEE L - ihiREaaem LIS
M9 HiRE

LY AT SRFFERIE RSE HERn, AR B

CM2009(8th International Conference on Contact Mechanics and
Wear of Rail/Wheel Systems)
(1 &2V7)
CFR 21 49 15 H~18 H)

Lateral forces between wheels and rails must be reduced in order
that rolling stock runs safely and smoothly on curved tracks. The
excessive lateral force will cause not only derailment of rolling
stock but also destruction of tracks, rail corrugation, track
irregularity, squeal noise and wear of wheel and rail. So it is
important to reduce lateral force of wheel in curves, and new tread
profile wheels and steering bogies have been developed. But they
cannot solve various problems perfectly. In this paper the authors
study 3 methods for improvement of running performance on
curves by numerical simulation. According to results of
simulation, the authors conclude that “expansion of gauge
widening” and “larger tie plate angle of inner rail” or
“unsymmetrical grinding of inner rail head” can get sufficient
rolling radius difference and are effective for increase of running

performance on curved tracks.
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Detection Methods of Rail Corrugation from Vibration or Noise in

Passenger Cabin

MREBEZENDIRE - BELN o DRKEREZRET 52HE]

LAWRE MR B
BAKY WEH. B AR NG

8th International Conference on Contact Mechanics and Wear of
Rail.Wheel Systems (CM2009)
(A% V7)
CFRE 21 429 A 16-18 A)

The new methods introduced in this paper are detection methods
of rail corrugation by using simple sensors of vibration or/and
noise which are set up in passenger rooms. These methods can
detect rail corrugations in the early stage by using
“multi-resolution analysis by using discrete wavelet transforms”
or/and “peak height analysis by using windowed Fourier
transforms”. A portable onboard detection system was developed,
and field tests were carried out on commercial service railway
lines by using the trial system set up on passenger service trains.
According to these results it is conclude that the detection and
measurement of rail corrugation are possible by using these

methods.
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Analysis of N20O Emission from Gasoline-powered Vehicles under

Acceleration and Deceleration Conditions
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DEVELOPMENT OF ALGORITHM TO CALCULATE THE
AGENT'S POSITION FOR A SURVEY SIMULATOR TO
EVALUATE SAFETY SYSTEMS (ASSESS)
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Validation Procedure of ALSE which has artificial ground floor
for the frequency range of 30MHz to 1 000 MHz
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Real time measurements of vehicle exhaust gas using laser

ionazation TOF mass spectroscopy
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Real time measurements of vehicle exhaust gas using laser

ionazation TOF mass spectroscopy
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Summary and Progress of the Hydrogen ICE Truck Development
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SAE International Journal of Commercial Vehicles
Volume 2, Issue 1, 2009, 110-117
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Research on Measurement Method of Road Gradient and Altitude

by On-Road Driving

ERETICEDPERAES & VEEFTAIFECET 2R

ERIEMFFEAESE  Susumu Sato

Toshiro Yamamoto, Yasuhiro Ogawa and Noriko Fukuro

SAE (Society of Automotive Engineers)
(7 AU )
CER 21410 A 1 H)
SAE International Journal of Fuels and Lubricants
Vol.2,No.(1), 2009, pp.531-540

Exhaust emissions from a vehicle under road driving condition is
affected by the control state of ECU (Engine Control Unit). This
control state highly depends on the driving force of the vehicle.
The driving force is nearly equal to the driving resistance, which
is the sum of the acceleration resistance, the air resistance, the
rolling resistance and the gradient resistance. Although it is
essential to take an accurate measurement of the road gradient, it
is quite difficult to evaluate the gradient resistance in testing
on-road driving.

In this study, the measurement methods of the road gradient and
the altitude with GPS, gyro sensor and height sensor are reported.
The road gradient under the on-road driving condition is evaluated
by the combination of measuring the pitch angle with the gyro
sensor and measuring the vehicle gradient with the two height
sensors.  Verifying of this method, the altitude of the driving test
route is also evaluated.

From the measurement values of height sensors, the gradient of
vehicle was obtained. Then, the road gradient is obtained by
taking account of this vehicle gradient to insure the accuracy of
gradients. This method has a high repeatability, and yet is able
to solve an inaccuracy problem associated in conventional

measurement method of road gradient and altitude.
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Development of the Guidance Function of A-SMGCS
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Responses of Hybrid 111 3YO and Q3 Dummies in Various CRSs
Tested Using ECE R44 Impact Conditions
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Influence of Mixture Formation on High Efficiency and Low NOx

Emissions of High Pressure Direct Injected Hydrogen Engines
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Analysis of the Effect of Eco-Driving on Real-World Emission
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Vehicle Fuel Consumption difference for new technology of
heavy duty diesel engines
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Effect of Biodiesel on NOx Reduction Performance of Urea-SCR
System
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Research on verification for the Correlativity of an EMC Test Site

(Second Report)
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Development for Practical Use of LPG Engine System with
Liquid Fuel Injection
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A Study on performance improvement of an LPG-SI engine with

liquid fuel injection system
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Measurements of Nitrogen Oxide from Automotive Exhaust
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Real-time Analysis of Benzene in Exhaust Gas

from Driving Automobiles Using Jet-REMPI Method
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Real-time analysis of benzene in automobile exhaust gas was
performed using Jet-REMPI (supersonic jet / resonance enhanced
multi-photon ionization) method. Benzene concentration changes
of 2 diesel trucks and 3 gasoline vehicles driving in Japanese
driving modes were observed in real-time at 1 s intervals. As a
result, it became obvious that there were many differences in their
emission tendencies, because of their car types, driving

conditions, and catalyst conditions.
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Efficiency and Emissions-Optimized Operating Strategy of a
High-pressure Direct Injection Hydrogen Engine for Heavy-duty

Trucks
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Real-time Analysis of Benzene in Exhaust Gas from Driving

Automobiles Using Jet-REMPI Method
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Real-time analysis of benzene in automobile exhaust gas was
performed using Jet-REMPI (supersonic jet / resonance enhanced
multi-photon ionization) method. Benzene concentration changes
of 2 diesel trucks and 3 gasoline vehicles driving in Japanese
driving modes were observed in real-time at 1 s intervals. As a
result, it became obvious that there were many differences in their
emission tendencies, because of their car types, driving conditions,

and catalyst conditions.
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Simultaneous Measurements of Aromatic Hydrocarbons in

Exhaust using Laser Ionization Method
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Simultaneous multi-composition analyzing (SMCA) - REMPI
system was adopted for a gasoline engine exhaust measurements.
In the exhaust gas of steady state operation, comparing with the
diesel exhaust, the peaks were located smaller mass numbers.
Peaks peculiar to the gasoline engine exhaust were toluene and
toluene+CH2, they are the major species observed in the analysis
of gasoline. At 60 km constant condition, reduction efficiencies of
three way catalyst decrease as mass numbers increase. On the
other hand, at idle condition, the reduction efficiencies increase as
mass numbers decrease. It is suggested that this is because larger
species were accumulated at the catalyst or elsewhere, in case of
idle condition, because of their lower vapor pressures. At transient
mode operations, emission peaks correspond to vehicle

accelerations were observed before the catalyst. In addition, the

peaks were broadened as mass number increases.
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Combustion Characteristics and Performance Increase of an

LPG-SI Engine with Liquid Fuel Injection System
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Test report of GPS FIX Accuracy toward Rail-direction
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Research for the Installation of the Lighting Systems for Runway

Incursion Prevention on Haneda Airport etc..
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Study on Automatic Sensing Technology for Detecting Noisy
Vehicles
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The Behavior of Occupant Seated in ISOFIX CRS
in Full-Scale Car Side Impact Tests

I E & ZERF D [SOFIX CRS & M E)

(B AT K o
W pe, R A WE B
KB S2h (REEAY), &W R (575 ek

TUV SUD Akademie 7% Protection of Children in Cars
(RA I lE)
CEs 21412 A 4 A)

Accident data show that the injury risks to children seated in child
restraint systems (CRSs) are higher in side collisions than those in
any other types of collisions. In the ISO, a test procedure of the
CRS side impact was proposed. To investigate child injury in the
CRS in a side impact, it is necessary to understand the occupant
responses in car-to-car crash tests. In the present research, a series
of full car side impact tests based on the ECE R95 was conducted
with a Q3s child dummy seated in a forward facing (FF) CRS in the
struck side rear seat, and a CRABI six-month-old (6MO) infant
dummy seated in a rear facing (RF) CRS in the non-struck side rear
seat. Based on the tests, the effects of ISOFIX and top tether on the
occupant behavior and injury criteria were examined.

The FF CRS installed on the struck side of the rear seat was
impacted by the rear door at a velocity of about 9 m/s at the armrest
location. At this time, the velocity of car's center of gravity was 2.7
m/s. The CRS made contact with the door armrest and the door
beltline; then the pelvis, chest, and head were accelerated after
contacting the CRS side structure. The FF CRS installed by the
ISOFIX and top tether was accelerated from the initial phase of
impact by the door. Since the ISOFIX CRS moved together with the
car, the velocity of the CRS was higher when the Q3s dummy made
contact with the CRS side shell, compared to that installed by a
conventional car seatbelt. As a result, the pelvis acceleration of the
Q3s dummy seated in the ISOFIX CRS with top tether was high. In
the rebound phase, the CRS and dummy lateral displacement was
small for the ISOFIX CRS with top tether.

All injury measures of Q3s dummy in the FF CRS were less than
their corresponding injury assessment reference values (IARVs).
The chest deflection as measured in the Q3s seated in the CRS
installed by a seatbelt was 20.5 mm, which is slightly less than the
injury assessment reference value (23 mm). Irrespective of the
head's indirect contact with the door beltline through the CRS side
wing, the HIC was only 182. In the test for the ISOFIX CRS, a
curtain side airbag was deployed and inflated between the Q3s head
and the CRS side wing. Lateral force was applied from the airbag to
the upper part of the head, and the neck bent laterally and twisted.
Though the head rebounded by the airbag deployment, the HIC and
neck forces and moments were less than the IJARVs.

For the RF CRS in the non-struck side rear seat, there was
difference of CRS behavior between the seatbelt and ISOFIX
installation. The peak of the acceleration of the CRS started earlier
for the ISOFIX CRS with top tether than that of the CRS installed
by the seatbelt. The RF CRS installed by a seatbelt rotated about 90
degrees and made contact with the adult occupant dummy in the
struck side. On the other hand, the rotation of the ISOFIX CRS with
top tether stopped by the contact with the seatback of the front
driver seat since the front driver seat located in a rear most position
in this test. Judging from the high speed vide, the angular velocity
of the CRS was smaller for the ISOFIX CRS with top tether.

The loadings on the CRABI 6MO dummies seated in the RF
CRSs on the non-struck side were substantially small. When
compared by the CRS installation, the acceleration of the CRABI
6MO dummy seated in the ISOFIX CRS was higher than that
seated in the CRS installed by a seatbelt. Since the dummy head
rotated toward the impact side, the neck twist moment was large.
From the tests, it was shown that accelerations of some body
regions of the dummy in the ISOFIX CRS could be high because
the CRS moved from the initial phase of the impact. However, the
ISOFIX and top tether could prevent rotation and lateral
displacement of the CRS and occupant. This will be an advantage
for the child occupant protection in the side impact where the
child moves out of the CRS shell could be a cause of injuries.
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Study on Environmental Load Analysis of Railway System
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Finite Element Analysis of Child Occupant Responses in Side
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