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The effective operation approach in the dual O2 sensor method
was reviewed as the OBD deterioration diagnosis method with
three-way catalyst system. The following conclusions could be
obtained.

(1) Adsorption and reaction on the catalyst surface becomes

inactive as catalyst deterioration proceeds, causing reduction of
the A/F fluctuation suppression effect. Since this is associated
with extension of the amplitude of output fluctuation of O2 sensor
in the downstream area of catalyst, quantitative determination of
this trend is essential.
(2) For this purpose, we proposed the power spectra linear
expression approximation method. Namely, FFT analysis is
applied to the output signal of O2 sensor in upstream and
downstream areas to determine respective power spectra. The
trend of the difference A Power between these two spectra relative
to the frequency is approximated by the linear expression. Then,
the expression is compared from time to time to detect
deterioration if any.

(3) Using the fresh catalyst and deteriorated ones, the above
power spectra linear expression approximation method was
applied while driving in acceleration and steady ranges. In both
ranges, it was found out that the linear approximation of A Power
relative to the frequency could be discriminated depending on the
degree of catalyst deterioration and that the attenuation factor
decreased along with deterioration of catalyst. It was also
expected that, given the same operation conditions, the
repeatability of A Power is satisfactory, which means that the
proposed approach can well be applied as the index to determine

the deterioration
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Composition Analysis of Fine Particles from Diesel Vehicles

using PIXE
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Particle distributions emitted from diesel vehicles have been
investigated very in detail by many researchers. The behaviors of
particle’s emission in various driving conditions also have been
examined by many researchers. In the condition of idling or
deceleration, fine particles are emitted from diesel vehicles.
However, compositions of fine particles emitted from Diesel
vehicles with DPF have not been investigate enough yet. In these
study compositions of fine particles in each size has been

analyzed by PIXE analysis in various driving conditions.

Several million electron-volt (MeV) protons (singly-charged

hydrogen ions) or alpha particles (doubly-charged helium ions

which contain two protons and two neutrons) produced by ion

carried out in air.

accelerators are used to generate X-rays for materials analysis by
particle-induced X-ray emission (PIXE). The analyses can be

To investigate the physical and chemical characteristics of fine

particles from a diesel vehicle with DPF, three factors of size
distribution, concentration and chemical composition are usually
most important. Fine particles were sampled by using a
nano-moudi sampler (MSP). The concentrations of various
elements in components were determined by a PIXE analysis. The

characterization of fine particles from diesel vehicles with DPF
has been clarified.
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Effect of idling stop in integrated traffic flow simulator
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Appropriate speed of Scrolling characters for young and aged

observers.
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Change of glaring of white LED lamps with various color
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The probe vehicle research has aimed to observe the state of the
orbit and the wheel and the rail boundary frequently always again
by installing it in the business vehicle etc. by detecting the state of
the orbit devising a method of gathering data and an analytical
technique of processing etc. with a measurement sensor that it is
simple and durability is high by accuracy on practical use
intimately.

In this paper, because it was understood that there were big
correlations in a top and bottom of axis box vibration and the
amplitude of the rail displacement when wave-like wear-out
occurs from measuring a noise in the wheel neighborhood and the
below the floor level, an axis upper and lower boxes,
measurements of a top and bottom of floor side vibration, and
ruggedness shape on the surface of the orbit on an actual railway

track, it reports on these result of reviews.
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About a recent technical trend of inspection machinery for

cars
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Condition monitoring of vehicles and tracks by using in-service

vehicles
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A New Monitoring System of Derailment Coefficient without

Special Wheelsets and "Probe-car" Project
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In this paper we describe new measuring methods of contact
forces, derailment coefficient, and friction coefficient between
wheel and rail. The new method needs no special wheelset and
can realize constant monitoring of derailment coefficient. The
comparisons with conventional methods are shown, based on the
results of stand tests and train running tests. This new method can
be used for one of key technologies of "probe vehicle", or

constant monitoring by commercial service vehicles.

Sensor for lateral force 3

Photo of practical system (for lateral and vertical contact

forces)
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Method of Environmental Assessment for In-use

Gasoline-vehicle: Emission Assessment including Cold Start
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Gasoline-vehicle: Fuel Economy Assessment including Cold
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Research on the selection of typical interior noises
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Emission Characteristics of a Urea SCR System under
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Urea SCR (selective catalytic reduction) system appears
to be one of the most promising technologies needed to
achieve compliance with future emission regulations.
Many previous papers have suggested that the system
has the capability of reducing NOx (nitrogen oxide).

The presently available system with minor modifications
capable of meeting Japanese 2009 NOx regulations has
been tested.

This paper presents studies of NOx reduction factors of a
urea SCR system and emission characteristics of
unregulated components such as NH3 and HCN under
various engine operation modes using an engine of which
emission performance is equivalent to the Japanese 2009
regulation NOx emission level in JEO5 mode.

Conclusions are as follows,

- In order to reduce NOx to levels lower than Japanese
2005 emission regulation, minor modifications were
applied; enhanced insulation, aggressive urea solution
injection, and Idling stop. All of them have further NOx
reduction effect and, at some conditions, NOx emission
values lower than 0.7 g/kWh in JE05 mode were achieved.
- While there is certain concern of NH3 emission increase
due to aggressive urea solution injection, the observed
NH3 emission levels remained sufficiently low.

- Cyanic chemical compounds from production level urea
SCR system are measured using IEM Gon electrode
method) and the data are reported. In all cases, cyanic
compounds are found to be at much lower levels than

those of environmental concern.
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Research on Measurement Method of Exhaust Gas Flow Rate for

On-board Measurement System
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By the advancement of the measurement technology, the
on-board exhaust gas analyzer has been developed. It is possible
to measure the volume emission of exhaust gas with this analyzer.
For the conversion from the volume emission to the mass
emission, the value of exhaust gas flow rate is necessary. But the
measurement method of exhaust gas flow rate with high accuracy
has not been established. In this study, the measurement method
of exhaust gas flow rate, the Map Method, was investigated for a
gasoline vehicle.

When using the Map Method, at first, a comparison of actual
intake air flow rate with predicted intake air flow rate from engine
speed and intake air pressure is carried out. Next, correction
coefficients of intake air flow rate as a result of the previous
comparison are calculated. In other words, these coefficients are
mapped as a function of engine speed and intake air pressure.
Finally, the intake air flow rate is calculated with the map of the
correction coefficients, and exhaust gas flow rate is simulated
additionally using air/fuel ratio. The greatest characteristic of
this method is that only the map of the correction coefficients and
air/fuel ratio eliminate connections of measurement equipments to
intake pipe or exhaust pipe and enables the measurement of
exhaust gas flow rate without causing interference of flow with
connecting measurement equipments.

In this study, a gasoline vehicle with three-way catalyst was set on
chassis dynamometer, and verification experiment of the Map
Method was carried out. As a result of experimenting, it was
clarified that division of the map of correction coefficient of
intake air flow rate into accelerating region, constant speed region
and decelerating region enabled high accuracy measurement of

the exhaust gas flow rate.



i3 (FA30)

Effects of Acetylene Addition on PAH Formation Process from
Benzene
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Heavy-Duty DME Truck

BREEMPICREIR Mok HE
APET 4 —BLT¥MRARE HR FE

HADME 7 #—7 L4 TDME Handbook |
Pk 194 11 A)

BHNAED Bk E FReiorRTd.
5.3.11 Heavy-Duty DME Truck

(1) Background of Development

(2) Development scheme and Targets

(3) Development of DME engine

(a) Development of fuel injection system

(b) Power performance

(c) Exhaust emissions

(4) Vehicle development

(a) Fuel supply system for DME vehicle

(b) DME engine vehicle

(c) Vehicle performance
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5.3.1 Outline of Development for Transportation Technology
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5.3.1 Outline of development for transportation technology
(1) DME as automotive fuel
(a) Advantages
(b) Disadvantages
(2) Combustion system for DME
(3) Emission gas and combustion characteristics
(a) Fuel injection pressure and emission characteristic
(b) NOx emission characteristic and combustion
characteristic
(C) CO, emission
(4)Emission reduction technology
(a) NOx reduction by EGR

(b) After-treatment with catalyst
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Research and Development of New LPG Engine with Liquid Fuel
Injection System(2nd Report)
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Research on Semi-Active Control for Equivalent Conicity
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It is important to reduce the amplitude of lateral vibration
acceleration to improve ride comfort on train journeys. To improve
the ride comfort in the lateral direction, semi-active suspension has
been developed and subjected. On the other hand, the longer
distance of the train runs, the more severe wears are evident on
wheel treads. Moreover an equivalent conicity becomes larger, and
the characteristics of vehicle dynamics is adversely affect. Therefore
it is expected to improve the ride comfort under vibrations by
adequate semi-active control without depending on the equivalent
conicity. Therefore a purpose of this study is to research the effect of
semi-active control for equivalent conicity by a simulation model.
The longer distance a train ran, the equivalent conicity became
larger. Then the lateral relativity velocity between a car body and a
bogie became smaller. Therefore damping ratio by semi-active
damper became smaller. As the result, we could grasp that the larger
equivalent conicity was, the smaller effect of semi-active control

was accordingly
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Study on the Effect of Semi-Active Control for Equivalent Conicity
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Differences of Brake Response Times due to Drivers' Mental

Workload for Information Processing
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Wayside Measurement of Wheel load and Lateral force Effected by
Load Calibration
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