N20 Emissions from Vehicles Equipped with
Three-Way Catalysts in a Cold Climate

SAE 2002 International Spring Fuel & Lubricants
Mesting & Exposition
( 14 5 8 )

Nitrous oxide (N20) contributes to the greenhouse effect
approximately three hundred times more than does COz,
and automobile emissions account for approximately 40% of
the N20 generated from human sources. N20 is
characteristically emitted by vehicles with three-way
catalysts, and it has been made clear that in addition to the
deterioration of the catalyst, the main factor in these
emissions is the temperature at which the catalytic reaction
occurs. On the other hand, when the ambient air
temperature changes, the behavior of the catalyst
temperature also changes, and it is thought that this also
influences the amount of N20 emissions
This paper reports on vehicle driving tests that were
conducted in a cold climate in order to gain an
understanding of the influence of ambient temperature
changes on N20 emissions from vehicles with three-way
catalysts. This paper also reports the results of an analysis
of the influence of ambient temperature changes on the
amount of N20 emissions. The analysis is based on results
that elucidate in detail the temperature behavior of the
exhaust system and the catalyst, and on the generation and
decomposition characteristics of N20O relative to the catalyst

temperature.
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Study on Effect of the Diesel Exhaust Particle Reduction and
Particle Number Distribution with DPF
Research trend of combustion and exhaust gas (Case of Transient Cycle mode)
countermeasures on diesel engines

FISITA 2002 World Automotive Congress
( 14 5 31 ) (Helsinki, Finland)
14 6 2 7

SAE 2002 World Congress

Diesel

Particulate Filter DPF

EPA SPM2.5 2.5um

(nano-Particles) SPM
DPF
DPF
DPF
DPF

DPF PM

D13 JapanDiesel 13mode  ESC European Stationary Cycle
UST US Transient Cycle ETC
European Transient Cycle
DPF PM
ELPI Electric Low Pressure Impactor
DPF

PM DPF
UST 83.3 ETC 85.7
D13 78.1 ESC 79.8
ELPI DPF

62nm Sizel80nm
DPF
UST ETC 62nm
D13 ESC  110nm



Analysis of a decline of Fuel Cell Productivity with Fuel

Containing Impurities

2002 FISITA World Automotive Congress
( 14 6 3 )

In recent years, the so-called “environmental energy
issue” resulting from problems such as fossil fuel depletion,
global warming, air pollution and acid rain etc. has been
widely discussed. Due to this, there has been mounting
pressure on the automobile industry to develop automobiles
that are equipped with clean environmentally friendly
power sources, which can replace the conventional
combustion engine.  Fuel cell vehicles are presently
attaining much attention as a potential replacement for
combustion engine vehicles. This paper reports about the
results of our analysis concerning the problem of a decline in
the electricity generation performance of the fuel cell,
resulting from the use of hydrogen fuel containing CO in
fuel cell vehicles. The specific details of our investigation
were as follows.

1) Analytic methods that utilize poisoning estimation
coefficients and poisoning prediction formulas were
proposed.

2) The development mechanism of CO poisoning in the fuel
cell was analyzed.

3) The dependency of CO poisoning on mixed CO
concentration, operating pressure and  operation
temperature were investigated.

Further, in this investigation a variety of types of
experimental and analytical tests were carried out on the
Proton-exchange Membrane Fuel Cell (PEMFC), which has
proven itself the most practically successful fuel cell for

automobile use.

Challenges for Heavy-Duty Alternative Fuel Engines and
Prospective Technologies in Japan

FISITA 2002 World Automotive Congress
14 6 5

The air pollution situation in Japan is serious,
particularly in major metropolitan areas, and the main
cause is the nitrogen oxides (NOx) and particulate matter
(PM) emitted by heavy-duty diesel trucks. For that reason,
the Japanese government has repeatedly strengthened its
emission regulations for heavy-duty diesel vehicles. At the
same time, attempts have been made to popularize
low-emission vehicles such as compressed natural gas
(CNG) trucks and hybrid trucks.

low-emission vehicles have poorer fuel economy and shorter

However, these

cruising ranges than diesel vehicles, and these factors
interfere with both their widespread acceptance and large
vehicle development. This paper describes the trends in
the research and development that is being carried out in
order to solve these technical problems. A brief overview is
also presented of the development strategy for
next-generation large vehicles announced by the Ministry of
Land, Infrastructure and Transport in December, 2001,

which sets near-zero emissions as its target.



Research trend of combustion and exhaust gas

countermeasures on diesel engines
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Influence upon Visibility of Direction Indicator Lamps
due to a Difference in Chromaticity or Lighting Type

2002
2002 7 23

Chromatic and Achromatic Discrimination Thresholds

under a Sudden Change in Adaptation Condition

The Second Asian Conference on Vision
( 14 7 23 )
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Analysis of Mechanism causing UHC Emissions from

Natural Gas Engines

NEDO
Torben Kvist Jensen
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Experimental and Numerical Analysis of the Impact of
Flash-Boiling on Auto-Ignition Quality of
Hydrocarbon Fuels

Rahman Md. Montajir

2002 JSAE Annual Congress
( 14 7 25 )

This

direct-injection concept utilizing flash-boiling to achieve a

research intends to develop a fuel and its

predominantly homogeneous charge in a compression
ignition engine, thereby lowering the NOx emissions
considered to arise from the high temperature regions of
heterogeneous mixtures. As a part of this the ignition delays
of pure n-alkanes and two- component mixtures of n-alkanes
were measured by injection into a constant volume chamber
at pressures and temperature similar to the compression
end of an actual compression ignition (Cl) engine. The
ignition delays of pure n-alkanes provide a basis for
comparison with mixtures in varying ratios of n-pentane
and n-tridecane. The low boiling point of n-pentane results
in flash-boiling and rapid charge mixing, while the high
cetane number of n-tridecane aids ignition. Based on the
experimental results an empirical equation has been
proposed to calculate the ignition delays at the non-flash
boiling zone. Therefore the proposed equation is applied in
the flash-boiling zone to confirm the effect of flash boiling on
ignition delay. It was found that for mixtures of n-pentane
and n-tridecane, the ignition delay depends primarily on the
mixture carbon number and ambient temperature at
constant temperature, apparently affected by the
flash-boiling phenomena by the analysis of the proposed

equation.



Study of a partial flow dilution tunnel with
geometrical partitioning
-Partitioning principle and the impact of SOF on
PM measurement-

2002
( 14 7 25 )
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Evaluation of Urban Transportation System Depended on
the Gradients

( 14 7 25 )
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The Development of the Device on the Vehicle and the
Device on the Ground for LRT Signal System
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Evaluation of LRV's and Tram’s Operation Characteristics
depended on the Gradients
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Chomatic discrimination of white under sudden change in

condition of lightness adaptation

25t European Conference on Visual Perception

( 14 8 29)
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Air Suspended and LIM Propulsion Transit System and Next
Generation PRT

Maglev'02(Magnetic Levitation Vehicle conference
( 14 9 3)

This system is originally supposed to be designed based on
full-automatic operation with no driver. Characteristics of this
system include low vibration and less noise both inside and
outside the vehicle due to the air suspension system composed of
many rubber airpads at the bottom of the vehicle. Furthermore,
linear induction motor propelling with no adhesion made
possible to be accommodated to steep gradient. In order to carry
forward the evaluation of this system, the first thing we had to
do was to know the range of available application that this
system can fit in. For this system two applications have been
defined assuming actual installation of this system. The first is,
On-Demand transportation system, which could be used for
short trip. And the another is urban transportation system
commonly used for medium sized transportation system such as
commuter trains. Now, we are developing new generation
system (PRT: Personal Rapid Transportation) based on this
system. The next generation PRT is able to meet social needs
such as cost-effective, less impact to the environment, and easy
access with no barriers. In this system, in addition to the current
performances, this has steering units to drive the vehicle
independently on a flat track with no guidance rail and also
batteries to run the vehicle on a flat track with no power rail.
Furthermore, there is a characteristic of low floor for this vehicle.
The most distinctive feature is its dual mode operation. This PRT
can be used for both operations on an elevated guideway and on
a flat track with no guidance rail and no power feeder.



Evaluation method of Maglev for introducing
urban transport in Japan

Maglev'02(Magnetic Levitation Vehicle conference
( 14 9 3)

Maglev has many merits in introducing urban transport in
Japan, for examples, low noise, comfortable riding, high
performances of acceleration and etc. However, in comparison
with other conventional urban transports, it is difficult to clarify
and determine merits quantitatively because there are many
competitive items. Therefore, in this paper, we express
simulation and evaluation method for comparing with several
urban  transportation systems through calculating running
data and evaluation items. Through this method, we can extract
merits of Maglev quantitatively for introducing in Japan. For
this purpose, we developed new simulation method for
calculating several evaluation items. This simulator realizes the
several transportation systems can run on the road map set for
appropriate route in accordance with each performance. By this
simulator, each transportation system runs on the estimated
route and we can see the real speed of train and energy
consumption at the time simultaneously on the monitor.
Through these simulations, we can evaluate several items for
examples, running time and energy consumption quantitatively
on the supposed route. By this, we can find and prove the merits
quantitatively for introducing urban Maglev in Japan. Especially,
we need the clear reasons for choosing new transportation
systems in Japan because there are several transportation
systems in several areas. Therefore, these quantitative
evaluation data can make good help to realize urban Maglev
system. In fact, as the result of competition among several
transportation systems through this simulation, HSST was
chosen and will start revenue service at the north-east side of
Nagoya in 2005. This result shows the usefulness of this
simulation.

Investigation of Wind and Carrier Swing Characteristics in
Ropeway Installations and Wind Response Simulation of
Ropeway Carrier

Dynamics and Design Conference 2002
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A Decline of Performance Resulting from Effect on Ru Addition

Fuel Containing Impurities in Methanol Reforming Type to the Catalyst Electrode in PEMFC
Fuel Cells Adopting STR, ATR Method for Improvement of non-CO Poisoning
2002 2002

( 14 9 25 ) ( 14 9 25 )
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Error Analysis of Numerical Calculation for Moving Sound
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Numerical Simulation on the Attenuation of Weak Shock Waves
Traveling through the Diverging Section of a Duct
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A Decline in Fuel Cell Performance
Resulting from Fuel Containing Impurities —3" Report—

The 19t international electric vehicle symposium (EVS)
( 14 10 )

In this paper, our investigation concerning the adverse effect on

electricity generation performance of a FC, which is caused by using

hydrogen fuel with many impurities contained within it, has been

discussed. The results obtained are summarized below.

1

?)

Actual values related to the concentrations and types of
constituents of the gas generated by a methanol reformer, when
using the steam reforming and auto thermal reforming
approaches, were obtained.

Attention was focused on CO, CH4, HCHO and HCOOH within
the impurities of methanol reforming gas. Investigations were
carried out in order to provide a more thorough understanding
of the extent of their detrimental influence on the electricity
generation performance of the FC, and the results are
summarized below. a) An investigation was carried out
concerning a poisoning estimation formula that aims to provide
an understanding of the specific amount of deterioration in FC
electricity generation performance caused by different
impurities. By adopting both an estimation formula that focuses
on the amount of adsorption of impurities onto the catalyst, and
a poisoning coefficient concept that indicates the extent of
poisoning, a new method for evaluating poisoning amounts was
proposed. b) With regard to CO poisoning, the severity of the
adverse effect caused by the estimated concentration of CO in
fuel gas (50 to 100ppm) that is generated by present-day
reformers, was confirmed. c) It has been made fully apparent
that the adverse effect on electricity generation performance
caused by adsorption of CHs4 onto the catalyst electrode is
negligible, and can therefore be ignored. d) It has been
established that there is an adverse effect on electricity
generation performance caused by HCHO poisoning and
HCOOH poising, and that the respective poisoning coefficients
values are about 0.1 times and about 0.004 times that of CO.
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Development Project of Ultra Low Emission DME
Heavy-Duty Truck

International Symposium on Alcohol Fuels XIV
14 11 15

In Japan, a variety of measures to control air pollution
have been implemented, such as the strengthening of
automotive emission regulations. However, the air
pollution situation remains as bad as ever, particularly in
major metropolitan areas, due to nitrogen dioxide (NO2) and
suspended particulate matter (SPM). The particulate
matter (PM) and nitrogen oxides (NOx) emitted by
heavy-duty diesel trucks are especially high contributors to
the SPM and NO: in roadside air quality. For that reason,
reducing the amounts of PM and NOx emitted by
heavy-duty diesel trucks has become an urgent issue, as has
the development of ultra-low-emission heavy-duty trucks
that can replace heavy-duty diesel trucks. In April, 2002,
Japan's Ministry of Land, Infrastructure and Transport
started a project to develop the next-generation
environmentally friendly heavy-duty trucks with both low
emissions and good fuel consumption. Under this project, a
prototype of a heavy-duty dimethyl ether (DME) truck (in
GVW 18-ton class) will be make with PM and NOx
emission-free and output, fuel consumption, and driving
range equal to those of a conventional diesel truck. During
the project, its performance will be evaluated, and the
feasibility of the DME heavy-duty truck will be studied by
March 2005.

22
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NEDO
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Study on a Decline in Fuel Cell Performance Resulting from Application of Series Hybrid Power System based on Actual
Hydrogen Fuel Containing Impurities Driving Data of Urban Buses
- Investigations into FC Poisoning on Dependence of the
Type of Catalyst Electrodes with Methanol Reforming Gas -

2002
( 14 11 26 ) ( 14 11 26 )
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Basic study on automobile interior noise for the supply of
voice information: 2nd report

-Analysis of influencing factors and driving test-

2002
14 11 27

Study on Driver Decision on Distance Headway

in Car Following

2002
2002 11 27
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LRT

The Development of the Device on the Vehicle and the Trend of normalization on AUGT system
Device on the Ground for LRT Signal System

J-RAIL2002 J-RAIL2002
( 14 11 27 ) ( 14 11 27 )
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LRT Simulator of Rout Selection and Energy Response Simulation of Ropeway Carriers to Random

Consumption (2nd Report) Wind and Study of Operation Stop Wind Speed
J-Rail2002 (J-RAIL2002)
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Consideration about the evaluation of safety in automatic
train operation system

( 1t report : safety of station part)

J-Rail2002
( 14 11 27 )

IEC/TC9/WG39

Measurement for the Surface Current on the Vehicle Body
(Second Report)
Improvement on Positioning Precision of the Optical

Electric Field Sensor

14 11 28



LRT (INFUNDO)

Test of "INFUNDO" The Embedded Rail System Improvement of curving performance of bogie
at Light Rail Line Operated by using friction modifier
1st report; fundamental experiment

on full-size test stand
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Evaluation of Urban Transportation System Depended A Decline in Fuel Cell Performance Resulting from
on the Gradients and the Rush ratios Fuel Containing Impurities —3rd Report—

9 J-RAIL2002
14 11 29 ( 14 12 )
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Influence of Thermodenuder Dimension on Nanoparticle
Measurement

6th International ETH-Conference
on Nanoparticle Measurement
14 12 3

The use of thermodenuder is proposed to suppress the
nanoparticle measurement fluctuations caused by the
volatile components. The problems encountered during
the use of thermodenuder for nanoparticle measurement
and their respective solutions are suggested. The
behavior of nanoparticles in the thermodenuder itself is
not clearly understood but the thermodenuder influences
both the volatile and solid particles. As a first report,
only the effect of thermodenuder dimension on solid
nanoparticle measurements is presented. It is concludes
that the TD influences the nanoparticles i.e. loss of
particles occurs even the sample gas contains no volatile
fractions. A sharp temperature gradient between the low
temperature wall of the absorption part of TD and hot
sample gas causes particle losses due to thermophoresis
effect.  Especially the smaller particles are affected
significantly. To solve above problems related with the
measurement of nanoparticle with TD some cautions have
been suggested.

6th ETH Conference on Nanoparticle Measurement
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Investigation and Analysis of Actual Running Condition
of Transit Buses
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Trend of the Development of Fuel Cell Vehicles and the
Poisoning by Fuel Containing Impurities in Fuel Cells

Meeting at Automotive Institute of Tsinghua University
( 14 12 11 )

In this paper, we investigated the R&D trend for fuel
cell vehicles in the world, and analyzed power systems
used on the vehicles. The results of the investigation are
summarized as follows:

1) PEM fuel cells are the most suitable for vehicles by
reason of high power density and easy operation;

2) As for fuel storage and supply, an approach based on
reformed methanol or hydrogen absorbing alloys is
advantageous to designing a more compact system;

3) The hybrid FC system in combination with batteries or
ultracapacitors, which is expected to achieve high
efficiency, is a promising power system for urban vehicles
with frequent accelerating and braking. This paper also
covers our investigation into a decline in fuel cell
productivity resulting from hydrogen fuel containing
impurities. In this study, we had several investigations as
follows:

1) Prediction of the gas components generated from the
methanol reformer for fuel cell vehicles;

2) Decline in fuel cell productivity resulting from
poisoning by impurities. The results of the investigation
are summarized as follows: i) Components of the gas
generated from methanol reformers adopting steam
reforming (STR), partial oxidation (POX) and auto
thermal reforming (ATR) approaches were predicted, and
specific components and their concentrations were
identified; and ii) various experiments and analyses were
conducted to determine the dependence of CO poisoning
on the type of catalyst electrodes between platinum and
platinum-ruthenium alloy.



Application of Series Hybrid Power System
to Urban Traffic Vehicles

Meeting at Automobile Institute of Tsinghua University
( 14 12 11 )

1) Recently, studies and developments have been
underway in many countries to introduce a new type of
car (hereinafter referred to as "Commuter car"),
characterized by ultra smallness, energy saving and low
pollution, for

commutation, in urban areas. Therefore, a new simulated

short-range purposes, for example
series hybrid commuter car that uses a high-power AC
motor and a high-efficiency power generator was set on
the bench. By acceleration/deceleration bench tests,
selection of the reduction gear ratio and optimization of
power supply from the generator were investigated in
order to achieve both the performance necessary and
sufficient for the city driving and power management.
Moreover, an evaluation of the energy efficiency and the
energy consumption was attempted.

2) The driving conditions of urban transit buses were
investigated with a chartered bus. As a result, the series
hybrid system was thought to be the most suitable for
transit buses from the viewpoint of the acceleration
performance and the energy saving. In order to estimate
the regeneration and losses of electric energy, the
dynamometer bench tests and the static simulated
experiments were carried out with different storage
devices. It has been clarified, for example, the
combination of the super capacitor and the small battery
is associated with a 10% increase in regenerative energy
and a 20% decrease in charge-discharge loss compared

with the medium battery only.

Project of a Heavy-Duty Truck in Japan

5th International DME Association Meeting
14 12 12

The air pollution situation in Japan is serious,
particularly in major metropolitan areas, and the main
cause is the nitrogen oxides (NOx) and particulate matter
For that
reason, reducing the amounts of PM and NOx emitted by

(PM) emitted by heavy-duty diesel trucks.

heavy-duty diesel trucks has become an urgent issue, as
has the development of ultra-low-emission heavy-duty
trucks that can replace heavy-duty diesel trucks. In
April, 2002, Japan's Ministry of Land, Infrastructure and
Transport started a project to develop the next-generation
environmentally friendly heavy-duty trucks with both low
Under this project,
a prototype of a heavy-duty dimethyl ether (DME) truck
(in GVW 18-ton class) will be make with PM and NOx
emission-free and output, fuel consumption, and driving

emissions and good fuel consumption.

range equal to those of a conventional diesel truck.
During the project, its performance will be evaluated, and
the feasibility of the DME heavy-duty truck will be
studied by March 2005.



Improvement of curving performance of bogie by using
friction modifier : 1st report; fundamental experiment on
full-size test stand
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Analyses on a Declining Performance of PEMFC with
Fuel Containing Impurities
(Proposal of Analytical Methods Adopting the Poisoning
Prediction Formulas and the Poisoning Estimation
Coefficient)

SMGC 68 668 B
( 14 4 )
( 14 3 )
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Improvement of Diesel Combustion and Emission using
Two-phase Region of High and Low Boiling Point
Components Mixed Fuel
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Development of a LNG Pump and its Application to Direct
Injection LNG Engines

A Study of Delay in Braking Operation when Drivers
Looking Aside from the Road Ahead

International Journal of Engine Research | Mech E \ol.33, No.3
(2002 Vol.3 ,No.2)

Direct injection gas engines operated with liquid
natural gas (LNG) looks promising because the energy
density to volume ratio of LNG is three times higher than
that of compressed natural gas (CNG) and pressurization
of LNG to injection pressures is much easier and spends
less energy. Based on these considerations, a prototype of
LNG high-pressure pump, which can achieve a pressure
as high as 20 MPa, was developed and was tested using
nitrogen instead of LNG. It was confirmed that the energy
consumption of the LNG pump to pressurize an amount of
natural gas is one eighth the energy consumption of the
corresponding CNG pump. A direct injection natural gas
engine having a 108 mm bore and a compression ratio of
12 was developed for the evaluation of its performance
and emissions. The result of an engine experiment made 1/2
it clear that the indicated thermal efficiency of the gas
engine is approximately 44 % over a medium and high
load range, which is equivalent to that of the
corresponding diesel engine. Since the energy required for 0.94
pressurizing LNG to 15 MPa is 2 to 3 % of the indicated 0.6
power of the engine, the LNG engine proposed is
considered to have the same level of the brake thermal
efficiency of the corresponding diesel engine. If a truck
vehicle is powered by the direct injection LNG engine and
carries a LNG tank with a capacity 1.5 times bigger than
that of gas oil, the cruising distance of the vehicle could be
the same as that of diesel truck.



Element technology constructed for electric railway
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Creep force characteristics between rail and wheel
on scaled model

an International Journal on the Science and Technology
of Friction Lubrication and Wear (WEAR) Vol.253/1-2
14 7
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Formation mechanism and countermeasures of
rail corrugation on curved track
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Measurement of the Rate of Multiple Fuel Injection with
Diesel Fuel and DME

SAE 2001 Transactions Journal of Engines
14 8

Multiple fuel injection during the compression and
expansion stroke of a Diesel engine is being tested widely
using a common-rail fuel injection system in an attempt
to reduce exhaust emissions and noise of Diesel engines.
In studying the effects of multiple injection on combustion
and emission of Diesel engines, highly accurate
measurement of the injection amount in each stage of
multiple injection; pilot, main and after injection is
needed. However, due to the wide range of injection
amount and the critical timing between each stages, it is
quite difficult to measure the amount of each injection
stage using conventional injection volume meters. In
order to measure the rate of multiple fuel injection, a new
measurement system was developed which is equipped
with a constant volume pressure chamber, three pressure
sensors, a temperature sensor and a signal processing
system that can calculate the injection volume and
injection timing as well. The fuel injection period and
injection interval could be measured automatically by
processing the rate-of-injection waveform using a Digital
Signal Processor. The measurement of the rate of multiple
fuel injection up to 4 stages per cycle were made
successfully and the reliability of the system developed
was demonstrated. The measurement system is also
applied to the measurement of the injection rate of a new
fuel; dimethyl ether (DME) which is regarded as one of
the future alternative fuels for Diesel engine. As its
material characteristics such as boiling temperature or
bulk modulus of elasticity of volume are different from the
conventional Diesel fuel, the dimensions of measuring
system were modified appropriately to achieve the
reliable results. The test results show that the
measurement system can be applied without any trouble
to DME.
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