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Development of continuous measurement for rail-wheel contact

forces from in-service trains
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Running safety of railway vehicles is estimated mainly by using
the derailment coefficients.

Since measuring the derailment coefficient has traditionally

required the use of special wheel sets, the derailment coefficients

are measured only for special measurements.
By using non-contact gap sensors equipped on non-rotating parts
of a bogie, a new measuring method of rail-wheel contact forces
have been successfully developed.
The new method enables us to easily obtain the statistical data of

derailment coefficients of a whole line and to review changes in
track condition according to continuous monitoring.
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A Study on NOx Emission Characteristics When Using

Biomass-derived Diesel Alternative Fuels
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Utilization of biofuels to vehicles is attracting attention globally
from viewpoints of preventing global warming, effectively
utilizing the resources, and achieving the local invigoration.
Representative examples are bioethanol and biodiesel.

This study highlights biodiesel and hydrotreated vegetable oil
(HVO) in view of reducing greenhouse gas emission from
heavy-duty diesel vehicles. Biodiesel is FAME obtained through
ester exchange reaction by adding methanol to oil, such as
rapeseed oil, soybean oil, palm oil, etc. As already reported, FAME
has fuel properties different from conventional diesel fuel,
resulting in about 10% increase in NOx emission [1]-[3].
Suppression of such increase in the NOx emission during operating
with biodiesel requires adjustment of the combustion control
technology, such as fuel injection control and EGR, to the use of
biodiesel.

However, designing of vehicles and engines for dedicated use of
biodiesel cannot be expected much because of the development
cost. Besides, biodiesel suffers deterioration in low-temperature
fluidity in cold climate, so that certain users use diesel fuel only in
such cold climate. In this way,many issues must be solved before
the vehicles and enginesuse only biodiesel. On the other hand,
HVO is fuel produced by the hydrotreating reaction used in the oil
refining process. It is possible for any fatty oil to be raw oil of this
fuel. In addition, HVO is able to be used in substitution for
conventional diesel fuel since it mainly consists of paraffinic
hydrocarbon.

In this study, NOx emission was investigated when FAME and
HVO were used for heavy-duty diesel engine under steady-state
condition and JEO5 driving cycle. From the results of this study, it
was confirmed that the fuel injection volume had increased
compared to the hydrocarbon fuels such as HVO and diesel fuel
because the FAME had small lower heating value (LHV) per unit
volume. It was thus confirmed that the combustion control state
such as the EGR ratio and the fuel injection pressure had changed.
This was presumed to be one of the factors causing the increase in
NOXx. It was revealed that FAME and the hydrocarbon fuel could
suppressthe increase in theNOx emission because the higher the
H/C ratio of a fuel was, the more the flame temperature decreased.
The above results showed that HVO having the LHV per unit
volume equivalent to diesel fuel with the high H/C ratio was the
biomass-derived diesel alternative fuel which could suppress the
increase in NOx emission.
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BSFC Improvement and NOx Reduction by Sequential Turbo
System in a Heavy Duty Diesel Engine
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Temperature characteristics of a hybrid electric vehicle fire
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Recently, vehicles with high capacity traction batteries for driving

such as Ni-MH, lithium-ion have come to be produced in the world.

However, the damage has not been clarified in the case of these
vehicles fire by a traffic accident, arson, etc. In particular,
lithium-ion cells in high temperature environment may cause a
thermal runaway which emits smoke or flare. Therefore, it is
necessary to examine what kinds of phenomena occur when a
vehicle with a lithium-ion battery catches fire. In this paper, the
authors studied the situation and temperature characteristics of a
hybrid electric vehicle fire to investigate the temperature input to a
lithium-ion battery on a vehicle. We assumed an accident that
gasoline leaking from other vehicle would be spread under a
vehicle and ignited. In a vehicle fire test, gasoline was spread
under a hybrid electric vehicle without the traction battery, and
ignited. Thermocouple sensors were installed inside and under the
vehicle. During the test, the situation of the vehicle fire was
recorded by photos and videos. The authors got measurements of
attainment times, continuation times and highest temperatures in

this vehicle fire test.
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Efficiency Improvement of Regenerative Energy for an EV
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Electric Vehicles (EVs) and various Hybrid Electric Vehicles
(HEVs) have been attracting a lot of attention for environmental
issues and energy crisis. One of advantages of using foregoing
vehicles is charging energy by the regenerative brake. The running
distance by one electric charge is increased a lot by the
regenerative brake. However, the absorbed capacity of the
regenerative energy is limited because of the motor capacity and
the current limit of the battery. As a result not only the regenerative
electric brake but also the mechanical brake must be used. This
becomes serious issue in the heavy weight vehicle such as the bus
and the truck, the effectiveness of EV/HEV is not obtained. To
increase the regenerative energy, the large motor and the battery
are requested, however, it is very difficult because of the cost and
the limit of the inverter capacity. In this paper, it is verified that the
regenerative energy is increased by improving a braking method,
averaging the deceleration, without changing the power train
system. The proposed method is experimentally evaluated by
i-MiEV on the dynamo system, and increases the regenerative
energy to 18%.
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Estimation of the Power Requirement of Twin-Seater Ultra
Compact Vehicles and their Environmental Impact, for the

Japanese Market

BAMGICE T2 ZARY BN EBBEOLEREEL S
B LURERFAZE ORI

m@ﬁi FEE
JefElEk KBEZ

Electric Drive Transportation Association, EVS26
(KR 2445 H 8 H)

The reduction of propulsion energy of vehicles can reduce the
consumption of fossil fuel and consequently reduce the emission of
greenhouse gas. Reducing the weight of vehicles is the key to
reduction of propulsion energy.

The average number of passengers of a vehicle used for daily
activities in Japan is 1.3 people. Nevertheless, ordinary-sizedmotor
vehicles have much larger capacity, generally 4 to 5 seats.
Therefore, the usual motor vehicles may be over-sized for daily use,
and two-seater vehicles may be a more appropriate means to
satisfy the demands of Japanese daily life. Two-seater vehicles are
much lighter than regular sized passenger vehicles, whose weight
is about 1,000 kg, and are expected to require less propulsion
energy.

Mini-cars that are defined in Japanese rules and regulations have
only one seat, and the rated power of the vehicles is limited to 0.6
kW. Mini-cars with this specification can meet the demands of
only a limited range of activities, such as parcel delivery
service,and they cannot be an alternative to regular sized passenger
vehicles. Therefore, a new type category of mini-cars that has two
seats is desired.

With the above as background, the Japanese government is now
considering whether a new vehicle category (tentative name: Ultra
compact vehicle (UCV)) for vehicles which have two seats and are
smaller and lighter than the K-car should be created in order to
introduce such vehicles in the market.

As the first step in development of this new vehicle category, this
study aims to clarify the power requirement of the UCV motor so
that safe and smooth driving can be achieved while still
substantially reducing energy consumption and greenhouse gas
emissions in comparison to existing wvehicles. In addition,
advantages in initial and running costs of such a motor are
discussed.
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Impact biomechanics of pedestrian impacted by passenger car
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Nitrophenols have been paid much attention due to their risk of
biological effect, such as muscle-contracting and endocrine-
disrupting. [1-5] Nitrophenols have been qualitatively detected
from diesel exhaust emissions. On the other hand, their emission
amounts have never been systematically investigated with
fuel-type, engine-type or aftertreatment device type as parameters.
The systematic investigations will help to predict the future
emission trend and to find ways to reduce the emission.

The detecting method for diesel exhaust emission has never been
authorized. The purpose of this study is establishment of detecting
method for nitrophenols in vehicle exhaust emissions. In the case
of diesel vehicles, although exhausted emissions are composed of
particulate matter (PM) and gas, conventional studies on detecting
nitrophenols in diesel exhaust emissions have tended to focus on
PM only. Gas should also be focused on for detecting total amount
of nitrophenols.

As the first step of this study, this paper reports an importance of
sampling method using synthetic adsorbent and detection of
p-nitrophenol in diesel exhaust emissions by GC-MS. In the
experiment, p-nitrophenol in diesel exhaust emissions was
captured by a teflon coated glass fiber filter and a synthetic
adsorbent of styrene-butadiene copolymer in the experiment using
an engine and an aftertreatment device which complied with the
newest exhausted gas regulation in Japan. The experimental result
demonstrated that p-nitrophenol detected from the synthetic
adsorbent was 20 times larger amount than from the filter.

1. X. Li, C. Li, A. Suzuki, S. Tanabe, G. Watanabe and K, Taya,
Endocr, 2009, 36, 98-102.

2. M. harrison, S. Barra, D. Borghsi, D. Vione, F. Arsene and R.
Olariu, Atmospheric Environment, 2005, 39, 231-248.

3. C. Furuta, S. Noda, C. Li, A. Suzuki, S. Taneda, Gen, Watanabe
and K. Taya, Toxicology and Applied Pharmacology, 2008, 229,
109-120.

4. Y. Mi, C. Zhang, C. Li, S. Taneda, G. Watanabe, A. Suzuki and
K. Taya, Journal of Reproduction and Development, 2010, 56,
195-199.

5. Y. Noya, Y. Mikami, S. Taneda, Y. Mori, A. Suzuki, K. Ohkura,
K. Yamaki, S. Yoshino and K. Seki, Environmental Science &
Pollution Research, 2008, 15, 318-321.
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Proposal of sophisticated braking operation and train-driver
assistance for better usage in regenerating brakes of DC-electrified

trains
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A Study of NOx Emission Characteristics when Using
Biomass-derived Diesel Alternative Fuels
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Certification of automobile and export, standardization of railway
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Regenerat ive energy improvement of large capacity HEV
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Report on basic research for standardization of measures

for quiet vehicles in Japan  (Intermit report)
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number  of (HVs) or

Electric-vehicles (EVs) has increased sharply. However, due to

Recently, the Hybrid-vehicles
their quietness during low-speed running, some organization of
virtually-impaired people pointed out it was quite difficult to
perceive the existence of these vehicles, so that they were
dangerous.

As immediate measures, in Japan, the government issued a
measurement guideline so as to improve people’s realization by
artificial sound, and has encouraged automakers to implement the
guideline.

According to the guideline, Japanese automakers developed
vehicles equipped with Audible Vehicle Alerting System (AVAS),
and these vehicles have already been approved and on the market.
Based on the characteristics of their approaching vehicle sounds,
the government is now under consideration for standardization.

In order to provide a basic data for standardization, this study
conducted a sound cognition test when vehicles with AVAS or
internal combustion engine vehicles travel at low speed and the

results will be described here.
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ACTUAL STATES OF WHEEL/RAIL CONTACT FORCES AND
FRICTION ON SHARP CURVES
- Continuous monitoring from in-service trains and numerical
simulations -
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9th International Conference on Contact Mechanics and Wear of
Rail/Wheel Systems (CM2012)
()
(FRk 24 4-8 H 27 H)

The author researched and developed the new measuring method,
which can measure contact forces and derailment coefficients
everyday on all curves of commercial lines. This new method can
catch derailment coefficients which change according to friction
coefficients and other factors by the measuring system on
in-service trains. In this paper the results of analysis on actual
curving data collected on commercial subway lines are introduced.
And influential parameters to the changes of derailment
coefficients, such as “friction”, “track irregularity”, etc. are
discussed by using regression analysis on accumulated data by the

newly developed system.
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Analysis on Wheel/Rail Friction Characteristic

for In-service Train with Multi-Body Dynamics Simulation
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The 6th Asian Conference on Multibody Dynamics
(hED)
(R 24 -8 H 29 H)

Utilizing non-contact gap sensors equipped on non-rotating parts
of a bogie, a new measuring method of wheel/rail contact forces
have been developed. Using the developed bogie, continuous
measurement on a commercial subway-line has been carried out. In
actual commercial line, the wave shape of derailment coefficients
shows characteristic behavior along track because of the variation
of wheel/rail friction characteristic. In this paper, methods to
identify the value of friction coefficient along curved section are
introduced. The characteristic wave shape at a certain curved
section is fundamentally understood by the comparison between
numerical simulation with multi-body dynamics and experimentally
obtained data with a new measuring method.

After continuous measurement on a commercial line for a long
period, vast number of data could be obtained. In order to fully
comprehend the actual phenomena at sharp curve, multi-body
dynamics simulation platform based on SIMPACK has been
developed. Fundamental numerical simulation of curving by MBD
software is introduced, and the method to identify the value of
friction coefficient between rail and wheel is introduced. The
identified characteristic is introduced in the numerical simulation
and compared with the actual data. By the comparative results
between numerical simulation and experimental data, the proposed
methods to estimate the value of prove the effectiveness to some
extent. In order to fully understand the actually measured data for
real track, further investigation is necessary considering track
irregularity and friction between wheel and rail interface including
other wheels.
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EXPERIMENTAL STUDY ON RAIL WHEEL WEAR
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9th International Conference on Contact Mechanics and Wear of
Rail/Wheel Systems (CM2012)
(FE)
(CFpk 24 48 H 29 H)

Rail/wheel wear is a traditional research topic from the beginning
of railway history, and still be a very important session matter for
Contact Mechanics Conference yet. The wear equation of Archard
is popularly used today in railway field. A very important factor in
the equation is the wear constant, or the “wear parameter” is also
called. Wear parameter is needed not only at wheel or rail wear life
predicting, it is also used in case of profile design in order to
confirm the durability of the profile in practical operation. The
wear parameter is influenced by factors including wheel/rail
material, operation condition and, the most important factor of
contact interface conditions. By using a 1/5 scaled experiment
stand, our team carried out the experiment of wear under different
curving and friction conditions. The wear measurement results and
the wearing surface photographed during the experiment will be
reported in this paper.
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Paramater Identification of Steering Actuator and Simulation for a

Vehicle of Active Bogie Steering

BRT7I9F12I—FAQNRTA—FRES LV
FOT4TREEEDERSI2L—3Y
IR BIRKHE, ETPEE
HRORY HAEHZKR
Y AT LFGUREEE RN, REPEY . R OBE
ERERT 7 /) 0P— BARFA
ERERTE KERH

The 6th Asian Conference on Multi-body Dynamics
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In the design of railway bogie, the compatibility between high
speed stability and curving ability on tight curve remains problem
to be solved. In this paper, the ABS (Active-Bogie-Steering) bogie,
which has possibility to realize smooth curving, is mentioned. In
this paper, a newly developed steering actuator which is more
practical light weight device is introduced. The characteristic of
actuator is identified by experiment. The bogie control with
identified actuator is evaluated with multi-body dynamics

simulation.
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Actuator force Vehicle
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Vehicle model
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‘Vehicle position along track

Curvature table

Diagram of multi-body dynamics simulation

HiRY (Fnso)

DEHHER

RESAVVTUR

Analysis Results of Ropeway Incidents
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The improvement of the pedestrian visibility by the headlight
in consideration of the glare to the oncoming car.
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Development of continuous measurement for rail-wheel contact
forces by in-service trains
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Next-Generation Environmentally Friendly Vehicles Development

and Commercialization Project (3rd Stage) in Japan
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As alternatives to heavy-duty vehicles, this project seeks to
promote the development of Next-Generation EFVs, which will
present the solution to the severe air pollution problem particularly
in big cities, and drastically improve exhaust gas performance and
reduce carbon dioxide emissions in order to prevent the global
warming.

Ministry of Land, Infrastructure, Transport and Tourism (MLIT)
started the Next-Generation Environmentally Friendly Vehicles
Development and Commercialized Project in 2002. MLIT at that
time entrusted this project to National Traffic Safety and
Environment Laboratory (NTSEL). NTSEL as a core research
organization organized a cooperative system with automobile
manufacturers, suppliers, universities, academic experts, that is to
say, "industry-academic-government” and launched the
development activities. In 1st Stage (2002-2004), several target
vehicles were developed such as, Dimethyl Ether (DME) Truck,
IPS Hybrid Bus, Super Clean Diesel Engine, and CNG Truck.

In 2nd Stage(2005-2010), NTSEL applied following approaches;
I . Commercialization of developed Next-Generation EFVs
(Verification test) and II. Development and Promotion of New
Next-Generation EFVs. Activities in NTSEL for the approach
I'and I are explained below;

I . Commercialization of developed Next-Generation EFVs
(Verification test)

Dimethyl Ether (DME) Truck, IPS Hybrid Bus, Super Clean Diesel
Engine, CNG Truck,

1. Development and Promotion of New Next-Generation EFVs
LNG (Liquefied Natural Gas) truck, FTD (GTL) (Fischer Tropsh
Diesel (Gas to Liquid) ) truck, Hydrogen engine.

In 3rd Stage (2011-2014), this project focused on heavy duty
vehicles in the transportation sector due to their high emission of
COg, for achievement of the Japanese mid-term target of 25%
GHG emission reduction by 2020. NTSEL has promoted
technology development in cooperation with automobile
manufactures and has prepared for setting up a required standard in
order to achieve the early realization of innovative technologies for
low carbon and reduction of exhaust emission.

As the Next-Generation environmental technology in heavy duty
vehicles, NTSEL planned to deal with Electric/Plug-in Hybrid
Truck in response to light duty/medium truck, High-efficient
Hybrid Truck and Next-Generation Bio Diesel Engine in response
to heavy duty truck, and High-performance Electric Route Bus in
response to route bus. Activities of 3rd Stage in this project will be
introduced.
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Determination of Braking Timing Algorithm in “A Survey

Simulator to Evaluate Safety Systems (ASSESS)”
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The Measurement Method of Magnetic Field
and Standardization on Railway
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Measurement of nitro-compounds in automobile exhaust
with IR CRDS method
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Variation, Deterioration and improvement

for CO2 emission and fuel consumption
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Estimation of net evaporative emission from gasoline vehicles
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Research of Adaptability to Battery Energy on
Heavy-Duty Hybrid Electric Vehicle
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At interurban transportation, improvement of fuel economy of
hybrid electric heavy-duty diesel vehicles, which assist drive-axle
by using regeneration energy, is minimum, compared to
heavy-duty diesel vehicles. One of the factors is that hybrid
electric heavy-duty vehicles are not able to balance regeneration
energy (input) and power energy (output) at high speed driving.
One reason is not opportunity to operate of braking at high speed
driving for the heavy-duty vehicle. In this research, we focus on
the method used for the battery energy, and propose a new concept
of hybrid electric system to efficiently utilize battery energy. That
system consists of electrical booster for supercharging intake air
into engine cylinder. We have confirmed the feasibility of the
electric system of a new HEV concept by using the simulation |
created.
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New monitoring system for measuring derailment coefficient

data on some commercial lines
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The authors researched new monitoring systems, which can
measure Q/P on commercial lines with non-contact gap sensors
instead of PQ wheelsets. We also developed a ’PQ monitoring
bogie” which adopts this monitoring method. In 2009, we
equipped a Marunouchi Line train with this bogie and began
commercial operation. And in 2011, Tokyo Metro installed PQ
monitoring bogies on the Tozai line. In this paper, we show some
Q/P data of these commercial lines and introduce some method of
using this data.

We can confirm that the values of a derailment coefficient differ
for every measurement. PQ monitoring bogie showed the changing
of derailment coefficient from the vehicles side in commercial line

quantitatively. It is the first in the world.

By adopting PQ monitoring bogie to commercial lines, we get vast
number of Q/P data at commercial line. And various situations
between wheel and rail which were not known have been stated to
understand. We hope that analyzing factor of variation data of Q/P
quantitatively and using that analysis result to truck maintenance

makes it possible to achieve a persistently high running safety.
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A sampling method for nitrophenols from acutual

deisel vehcles meeting the newest regulation
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Validation of CO2 Reduction Effects and Analysis
of Real-world Emissions with Eco-driving
- Relationship between Eco-driving Techniques and CO2 and NOx
Emission Characteristics of Diesel Freight Vehicles -
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For the reduction of CO2 and other greenhouse gas emission in the
transportation sector, various technologies have been implemented
in the latest vehicles. However, the effects in the reduction of
CO: and other greenhouse gas emission of implementation of new
technologies in vehicles can only be seen after such technologies
are introduced into new vehicles. In addition to modification of
vehicles themselves, comprehensive measures regarding the road
infrastructure, traffic flow control, driving techniques of drivers,
and implementation of biofuels are necessary for the reduction of
greenhouse gas emission in the entire transportation sector. Among
such measures, eco-driving, one method to improve driving, is
considered to have immediate effects for both new vehicles and old
vehicles.

In this study, to evaluate the effects of eco-driving of freight
vehicles, we verify the CO2 emissions reduction effects of the
eco-driving techniques “suppression of unnecessary idling (Idling
Stop)”, “Early Shift-up” of gears and “gradual start and
acceleration (Gentle Acceleration)” with different payload
conditions. A diesel freight vehicle was mounted with one of
Portable Emission Measurement System (PEMS) and driven on a
test route in an urban area, successively changing the driving
technique and pay-load condition while measuring emissions of
COz and NOXx.

With the Idling Stop, the reduction of CO2 and NOx emissions
under every pay-load condition (empty payload, half payload, and
full payload) was possible.  With the Early Shift-up, CO:2
emission was reduced under the empty payload and half payload
conditions. However, no reduction of NOx emission was found.
Moreover, under the full payload condition, the CO2 emission
amount did not change. With the Gentle Acceleration under the
empty payload and half payload conditions, there was reduction of
CO2 emission and also NOx emission. Under the full payload
condition, CO2 emission was found to be worse, but there was
great reduction in NOx emission. This reduction effect in NOx
emission amount occurred because Gentle Acceleration caused the
engine to operate in a parameter range where NOXx suppression
function was implemented, specifically the low engine torque area.
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Investigation on a new type approval noise test procedure to
reduce road traffic noise effectively
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of electric vehicles
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Report on basic research for standardization
of measures for quiet vehicles
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Battery degradation in electric vehicles (EVs) has attracted much attention
as one of the most important issues under the current EV’s circumstances.
Current EVs have insufficiencies compared with conventional vehicles,
such as shorter range, longer charging time and small number of quick
charging stations. Therefore mileage reduction caused by battery
degradation strongly affects driver’s convenience. However EV’s
durability has never been considered in Japanese vehicle type approval test.
Establishment of authorized method for evaluating the durability
performance will be required in the near future.

The purpose of this study is to establish an evaluation method for EV’s
durability. The durability evaluation should be conducted with both vehicle
and battery, since there are advantages; reflecting actual use and conducting
with low cost, respectively. As the first step of this study, we will report
on mileage reduction of commercially available EV and preliminary
experiment of battery degradation using driving load of EVs. Preliminary
experiment was conducted as following scheme: (1) design test lithium ion
battery, (2) setup EV operation mode, (3) develop sequence pattern for
charging-discharging test, (4) sample input-output power data of the energy
storage system from actual vehicle, (5) conduct charging-discharging cycle
test and (6) monitor battery performance deterioration.

A test cell of lithium ion battery was designed with a corresponding EV
specification. The battery was composed of LiMnO, and NMC composite
cathode and graphite anode. Under this composition the cell voltage,
capacity and rate performance demonstrated 3.7 V, 26 Ah and 3 C-rate,
respectively (Fig. 1).

The EV operation mode was set as follows: (i) EV was fully charged from
empty battery condition, (ii) EV was driven continuously until battery
empty. (iii) These were repeated. Then the sequence pattern for
charging-discharging test was developed based on the EV operation mode.
The sequence pattern was composed of constant current / constant voltage
charging, pulse discharging and constant voltage discharging (Fig. 2). The
constant current / constant voltage charging corresponds to EV charging.
The pulse discharging corresponds to EV driving. The constant voltage
discharging was added to confirm that battery is empty. To prepare the
pulse discharging (corresponding to driving), input-output power data of
the energy storage system was sampled from a commercially available EV,
Mitsubishi motor “i-MiEV” (Fig. 3). The data was sampled by using a
chassis dynamometer with “JC08 mode.” “JC08 mode” reflects a typical
driving mode in Japan and is used for measuring emissions and fuel
efficiency in vehicle type approval test. The sampled power data was scaled
down from battery pack to battery cell to quantify a charge-discharge load
per battery cell while pulse discharging.

The charging-discharging cycle test was conducted using the sequence
pattern. The one cycle load corresponds to c.a. 160 km driving. The
capacity of test cell gradually decreased to 93% of initial capacity. It was
equivalent to 30,000 km in vehicle mileage (200 cycles). The rate
performance, coulombic efficiency and internal resistances will be
discussed.
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Development of compact size on-board sensing system
for condition monitoring of railway tracks
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A Life Cycle Assessment of the Biomass-to-Liquid considering

the Fuel Consumption of a Truck
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The BTL (Biomass-to-Liquid) fuel for trucks, for instance, which
is produced by woody biomass feedstock, is very expectable. The
alternative fuel would have a good potential to mitigate CO2
emission in a transportation sector. Using LCA methodology, we
estimated the CO2 emission in g-CO2/km for 4-ton trucks, which is
the concept of WtW. Especially, the data of fuel consumption due
to JEO5 mode was used. As a result, it would be difficult to obtain
CO:z2 reduction benefit in the practical use, because of lower energy
efficiency of the fuel production process. That is, the worse
emission should be significantly affected by the auxiliary power of
liquefaction process. As one of the countermeasures, we
considered low-pressure BTL synthesis (e.g. MeOH). Through our
analyses, it was implied that the energy reduction and/or the
renewable energy supply in the liquefaction process are extremely

important to obtain the benefit of CO2 emission reduction.
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Estimation of the environmental load caused by introducing

Light Rail Transit using an Urban Transportation Simulator
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A modal shift from automobiles is imperative in the transportation
field for realizing a low-carbon society. We have developed a
simulator that can quantitatively assess the effect of a modal shift
by simulating track-based public transportation, such as LRT
(Light Rail Transit), and automobile transportation. This paper
presents an example in which we used the simulator to calculate
the effect in a case where track-based transportation is

implemented.
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Electromagnetic Compatibility for Motor Vehicles

A By P ER O — s

HAH TEMC]
(PR 2541 A 5 H)

BB E B2 351F B EMC I2oWW T, EMC #:# (ECE R10)
OB it oo, THEOBRE A HET L0 TH S,
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Evaluation of Environmental Performance of E10 Gasoline Vehicle
for Revision of Technical Criteria

EREEMTIERENG 1B RHE, A &

5 8 IElSA v AR
CFR254£1 5 9 H)

NAFTH ) —=NO—EOFIRIEREZREL, TV Ui
NAFTH ) —V% 10%F TIRA L2 ELOBRBHIRIIS L=y
VY CHEOERNEENTND, LnLARRE, E10 IS
VY CHEOBREERKRERES~OEENBRIE SN TE ST,
B RS 2 Sh T\ i 7z,

ZZT, KEREZIE LAEETHRREZE/ML T D
E10 st H VU v H A& vy, EL0 Bk K 5 REREEEITHR O
HEH A A R OREN RS T AMEBE DGR 21T o T2, = OFER,
WRDOT YV HAER LT56 OB A & D #E T2 <
Rk 17 AR PR R OMEHE 4 R SR FEEE L 0 B
fli&2potz, LD - T, E10 ¥IeH Y U VHIZIE, fEkD
A CH L E—OPE T AGRBRR R, FEYEE, R EREEETT
FEEEEA WA T2 ENEYLEEZILND, i, BE
ARIEH AP R OWT B BUTIEEE L 0 RV, ko
BN EOBRBIZER AT AL E AR L TH RV, =X
) =D I LRI E~OFZ A BES D L, RBRREHE
EI0 AL 5 Z LAWY LEXBND, T b ORREERE R
LI BMRE TR L OBIRE & i L CEIOXhG A Y Y U
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Study on Contribution of Evaporative Emission from Gasoline
Vehicles toward Total VOC Emissions in Japan

BRIZETZHV VEMNDRFEHRAD VOC ~D LT

Foan

ERETHTERE 1L
Atmospheric Environment
(CFR 2541 A 11 )

The features of evaporative emission from gasoline vehicles were
examined. With a carbon canister merely disabled, evaporative
emission was mainly due to the so-called sigh of the fuel tank,
which was a function of the daily temperature change and the
volume not occupied by fuel. With a carbon canister enabled, more
than 95 % of the evaporative emission was trapped by the canister
when the canister was active. However, the canister worked for
only one day because it adsorbed more VOC than that contained in
the sigh alone. The annual evaporative emission from gasoline
vehicles in Japan was estimated to be 4.6 % of the total VOC
emission in Japan, making it the 6th-highest source of VOC.
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in vivo EERIC & 2 EEGEIEED®KET
Study of abdominal injury criterion by in vivo experiments

AARFZRFGE  HAPHd, SARESE
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HEV L R s
PR BROASHE—RE
AR TR B2BEAAL AT D=7 U 2 TEHE
(Frk 2541 H 11 H)

A FHICIB T HEERE D — bV MMETIE, v a
VB =)L M XY PE - Dl - BRRRIE - AR & AMEE L
R <, Ty T UL M X0 - Bl & o R
DHEELSLTV, I D ORESIE, BEELEELEE TS
SV OB DN L RIS LB % LR R R RRGE L
THEEFER ST 2R b D2 e 2 LR ShTn
D, AWHRTIE, MEEGE L GEFEICRET 2 HEE A RET
DI OREMER 2B 2 L2 ANET 5, BIE, HBhHE
ZEHMUC X DG EIC OV TIE, BREE & 0P ARICK
D B9 % VC (Viscous Criteria) &\ 9 EEFRIEN# T ST
W5, T2 T, invivo FEBRETWVIEIC — bL hEH
W EHEE SR 2 AR L, VC 3 X 28 H LB OE
H LT D 2 L TUERICE T 2 E R A A LR R,
LT oA ZET,

(1) Mo EEmEREE LTHOY LR TS VC ZEEIC

BWHTH L, VCmax 28 1mis UL F CTHEENEAET D,

(2) EEICHB T 2 EEREIL, VC Tt =x ¥

EMDNRT A —=F L BZORFT2MENHD B HND,
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Age related changes of the gait characteristics
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AARMEES BB EAM AT V=T ) o TES
(CFRZ 2541 H 11 A)
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EHTH Y, WEOHFHIE & U X AAEKICE > TAL—
RIpHATER & EH LT D, MESfE- T, BITEREOE
WRNTUABTREL D Z LIRS MOLNTEY, FATH
FETILmIE OBITRIE R . AT v TRSOBTHEE R EO—
AN 22T N T A= ZIZ K DG LT 3 4T IE S O fin s
ALz EEMICIET 5 2 L 13% 2 RS TRV, AR T
X, mRE xS L LR T OBMES FRE I 2 e L
CoM D& X OB ENZh R OBLE ) O @l E OBTRE 2 Bt
T5,

ek 2 Entin g 28 4 (6917 k). AFEHETE 21 4 (244 %)
& Uy IR TEHOD b2 PO A Ts B THAT S H 7= (fig.1A), #
B B IR 3 29 # Fr(Helen Hayes Marker Set) (2 #7465
W= =2 L, ~— D —DEEFET — % % 3 R ITCENER
iy 27 5 (MAC3D System, Motion Analysis #-8) % Fv T
7Y 7 AR 100H THRAG Lz, E7o, TP O T
RIS EN 2 7 A ¥ L ARFEF S A7 AT, KK 1% 6
BD7 =27 L— e AWCEBEILZ, ABFZE G, il
BT H O R =L RPFEL T TIRNZ &
IZIZ T, CoM D ETFERN/ NS N E BTSN D=L
F—NEL 2B E V) HMENE LT,
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Effect of pedestrian injury mitigation due to collision damage
mitigation braking system
HEh B LA JERE AR
04 BEEE BB RIS
(CFRE254F 1 H 13 A)

FORRMDETIEAT LA D A T2 & DB TE AR g E %
PEEE PR S, BRI —EERbEn TS, Hlih7 L —
FOIE U AR L7356, RIZEE I 2E 0 2 il S 5 v
AT LERHT D, AR TIIOFBIZIS T 2 T8 OREE,
QI OE IR E WAL LT & & OIATHE OWEDOWARALIC
K0 BATE BRI E L E O BN B A IR E T D12
DIEREERHER A B & LTz,

OTIE, EEEBTELO=TIAFRIZER LZ, 22
T, =7 I RICBIT 5 HEG & S TEOBLDRM A R L,
=7 IRAT X OIFHAAREMEERAE L, ZOE, =7
R EFCHEBIELMERICH Y . =7 I AT — X [ XFHHCIRL
FHET 2 E IR TSI LD EE I HND, £I T,
Bl S [ELEE H AT N DM R DA D D RN 5 =
T I AT—F O I TE BT REOFEAR DL A R L,
ZORER, =7 I AT —F B AVTHMTE OROH LIRILO
SN G . BITENBEIEE (FY 1.2 B) F i3k s
(CEH130). Bmokz (FH14F) OO THAIZTTC
WL D Z EN I LT,

@TIE, EEEENEA LT & & OBITHEOWPERIE
ABRBERMATICESEFHEMITHA L7, 22 Tik, HMM7EE
TN BOENROBHEHHE L L, v4 0 BEMAHE, SUV
DI E T /AT DOV THEZEHEE % 20, 30, 40, 50 km/h & 284k,
SR E OBITEIR, MEICBIT 2EEY A7 2FEL
Teo TORER, BHF 0 BEHE, SUV OWT L0 EFE &
ZELTGEATH, WZEHEN 30 km/h LL T2 5 EHTED
EEFAFEN 5%LLTIZ/2 5 Z LAV LT,

Ltk K OBHERIRDL (BITEOROM L) I8\ T,
HATHNLE TOREFEEA 30 kmh DL FIC#E T % X 57
BATE BRIV ERHEEE OU RN LEEND, D L 2k
T RAEE B E SN A o I KT 5 2 & T, 4
ITEOREGELRE 1 & 72 5B DOEBE R RVICHIFFE
s,
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Development of Evaluation System for Exhaust Gas and Fuel
Economy of Next-generation Hybrid Electric Vehicles

AR BEMEL, BTE P, A
MRS A, & o
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BEOPIRKER & B 2 RN BB S8, X7 LHKITTT
LTCHIET D, ARICBWNT, HEV AU =KL A VY AT
DERAL, BEEICVTAZA AV I 2l —T gV SEER
DEMIEFHERO— B ZWET 5,
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A Study on Actual Conditions of NOx Emissions and Their
Mechanisms When Using Biodiesel

s

Tk

RISt N R S SILIES PN NIREP e

HEHHERENS - AP T A
[F 4 —¥ oY OE R L ICmIT T
(Epk 2541 A 17 H)

REET AP HEOHIEE L O VX — DR 2300
E LT, N AT o —BVBRE FRIRMIB A FL = AT L
(Fatty Acid Methyl Ester, LLF FAME) ORI 23 Az inid L
2o %, IEAIZL DL 2009 4£00 FAME A 4ERI A E 21T
AR T 1290 5t TH Y, 2005 £ED 291 5 t 1K LT 4 £
T 4150 E B AEFERNEIR LTV D, B 2 XK E T,
BRI EMARIRH L TR, KESE2BE L, LI —
A ANDS FAME B KEICEELTWD,

FAME IRVl 2 5k & L T ZA T VARSI X 0 ARk
I b, FAME I35 10% B OEFR S 2 & A TN D728, Bl
& LR U IR BV DMKV, FE 72, KB AR L el L
TEWLDD, +3cEmnteZ AlizHLTNW5S,

— T CIREOHH I ZBHNIFEL4FH LY, T4 —EL
T2 DK U TS AR R BE R RS KX OB LB S X T A
FEREIND, ZOEHI T —Brz oY IHERES T
I FAME Z i L7454 1%k & OREHEIR OE O B HEH
HAMEBEDBEALNRA S LD,

ARFFETlE, FAME fEHRFICRBIT 2 PEH AV AMERED e &
HEITIIZE2EME L, B5OT —ELEREIIR LT
T EAFEIZE D IJES F— REEH T 2 BR A ER LT,
EnlL, TV UREERBIOERAGRERE LT 52
LT, U UHATERBRTHOLNTHEE T X ORI O
TERLT-,

CORER, BrEMPEH T AMEILIFEOT 4 — B L HEIZB W
TIEHWFHORERR L &, B4 25 FAME ORAEE&D E
FITEED NOX BEHH BB R L7z, HiT. NOx b A% ALEr
FEEICIRFE SCR v AT A% #5# L TV D HIIZHB W TIE, 3
LV NOX HEH B OB R &R LT,

FAME %l L72Bo PM JEHHEIZ oW Tk, DPF &£
L TWARWERIIZBWTE FAME RNEeiEmEchsd 2 &,
BLOFEHEFEAETHLZ LICER LKL, 7=,
DPF Z#8# L TN 12 38\ N C IR i E sy & 745 o HEH
BEE0 BHEMEICR L THOITRD LV B ERR T X T2,

NOx HEHEH K OER ITDT v ¥ R EEEI R BE DL,
OBEIEZE IR B R ES BRI RO, N ETF E b,
E 5T, BABRIER IR SCR VAT AZHE L TUN 5 Hl
W2 L TiEOB L 0@z T, @K SCR v AT MR
5 NOX RO S, & NOX HEHHEDOH KER L 725 2 &
I OMNI LT,
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Auditory Information Acquisition by Elderly Drivers (2nd report)
Effect of radio listening on acquiring auditory information

H By AP IER PIRRIE R
AREERY Rk 6

H B e AREAnoT

H B EHIT SR SCE. Vol.44 No.1 pl49~pl55
(PRt 2541 H 25 H)

AWFED BRI TR 2B BEIC BT RS MORR )
BERETHLEThHD, BWTIE, Sl P73 ER
J A XD BIERERE BT A 2 S AL < ERRTTHEE
DOEERIERE G TERN EBbh o7z, £ 2 THxIE,
RZANBT U &N T DIREEIZ W CHETE ) & S
TELMME I DT 2FEREIT o7z, ZORER., 7 VFIC
EHLWD, WARWWIR2RbLT, 7UAbORIESFIL
HEE R LR ARTO— DY 5 Z L BRI I N, Fiz,
THEDEFITBEOFEF LD SRR T0T N & LA
Llpolz, I, HRF IOV TIXHEEIC KT 5 M 7
BN E G2 D3 DiroTo, EEIE BV CREEEE £ <
HMoTWVENEINENI LV b, HEECHERERAIT S Z
EDFREETHDHZ b, U EORR)GEEIC
HEREREE R T 25 A 13RO L xR ngt & bh
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- T UH R EORMRIRNE B —IRANSERTT 5,
VWS 2V BEOERERTRT D,

DG FEERT D,

- BHEER B DRV G ZWET 5,
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WG2 Activity Report : Trial for Sound Quality Evaluation Based
on Physiological Measurement(3rd Report)

ABYd 2 ek BIRIE R
ABHET S FEAHE AT Z A S WG2
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BREBST 7 =71 AHEEE
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TA T 4T T xR (R) NILHER
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HPE BB EE(RR) (RS2
HRRY: ROBOR. fEERfA, B, FRRE

HEIEEIFS Y R Y A No.07-12 7% & b
(Frk 2541 A 25 H)

ATEETIX, AEEICELIFEAREEZREL, LV Ese
TR R B OBIRICEN T 272012, ABMORERIZH -7
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FRUT & 2 E G T, EAOYER-IEIF O BEZ T D
TREVEDN B D728, B AR AR OAERRSAFH L, &%
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NELFTEEND I N—AFLBEDIN—AETH RS
G ATV DEEITLINES 2R T LFHFE & OFBEREW 2
EERRE L, WwiC, REERTIX, HEAEHNTWBEO
AL BN 5 Z LR TE 72, 2D OfERZRIET
B & ARERITEARNICIIER LB SER T 5 4 A 2
v 7 IR R E 2 &L OFENE WER D) 5T, [
BEOEETEEOANEL D EOLEX, AREHIZ
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FT-IR Gas Analysis of the N20 in Exhaust
of Gasoline Vehicle at Starting
— Effect of Soak Conditions —

BREIMPIER LA, 1 B
HHAEERASE SamEtER, ANIZREL
AART L - r— - = A(RK) g #

H B E S - fsCE Vol. 44, No.1,pl57~pl63
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AU ENLHEH IS N20 38 KO CHa b, Al 1
KIET 22 &b, ERETICBW CABHEE IR 2 KT
FTa— )L RRAZ— NEEZRIT D Y — 7 EERlICER L, Y —7
M % B BB O A FEREIC &8 T LREf~16 B & 2 b X
B, IBHGEIRL D Y — 7 FREAS CO2. N20 3 L O8N CHy D HEH
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—. NO HEtHEIE, BEOEEH DL OO, WO
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(2) =V UMRENEZICAE L D N2O HEHHER D A 1 = X LI
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TNRNZ ERGrDN 0 | BRENE % O N2O HEHIE, —v v
1 IR PR TR L 72 NH3 23, N2O IZERR S T, &
DWVEAKEBIET v =0 D& CHEICIRE L C, LAEhRC
N2O L7 > CHEH SN2 b O TH D EHEE STz,

(3) ABrEH (AH, BH, CH, DH, EH, FH) T,
GHG HEHIZEIT D NoO & CHs Z &b B TOHELHR (CO,
B X, Ry hAX — RNEFCO03%REE, 2 — /L RAX —
NEET 0.4%~1.6%TH 0 IR Y — 7 th D= v P U bR
WX NOHEHERPERT D2 &R ghotz, ST, H
VU CHEOERAERICBSWN T, Y — 7 2 IR 40%H
(B3EH) F1E7 2 2 &6, GHG PEHEDOFHlICIE, &
WY — 27 #BET 2 BN E LD,
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Report on basic research for standardization of

measures for quiet vehicles
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Correspondence to publication, Future
of LIM application technologies(HSST)
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