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Main Discussion Points of Fuel Cell Vehicle Regulations Design and maintenance of rail / wheel profile
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A Decline in Fuel Cell Performance
Resulting from Fuel Containing Impurities -5th Report-

The 21st international electric vehicle symposium

17 4
Proceedings of the 21st international
electric vehicle symposium, 2005, pp. 1-12 (CD-ROM).

This paper covers our investigation into a decline in FC
performance resulting from hydrogen fuel containing impurities.
The results of the investigation are summarized as follows.

a) Impurities estimated to be mixed in hydrogen fuel have been
investigated.

b) The existence of CO, formaldehyde, formic acid, hydrogen
sulfide, sulfur dioxide and benzene poisonings have been pointed
out, and their extents were evaluated and compared using
poisoning coefficients. The tolerable mixing concentration has
been also investigated.

c) The effects of sulfur compounds were extremely strong, and
development of poisoning is slow compared with CO poisoning;
further, their poisonings were not reversible.

d) A decline in performance occurs when the Pt-Ru type
catalytic-electrode is utilized for poisoning of formaldehyde,
formic acid, and benzene, as compared with Pt type.

e) No poisoning behavior was found for methane.

Table: Values of Poisoning Coefficients K and The Allowable
Mixing Concentration of the Impurities
Impurities state of poisoning Poisoning Coefficients K The Allowable Mixing Concentration
Pt Pt+Ru Pt Pt+Ru
co Recoverable poisoning 1.0 0.070 0.14 ppm 2.0 ppm
HCHO Recoverable poisoning 0.10 0.20 1.4 ppm 0.70 ppm
HCOOH Recoverable poisoning 0.0040 0.010 36 ppm 14 ppm
CH, No poisoning 0 0
H,S Permanent poisoning 5.8 18 0.024 ppm 0.0078 ppm
SO, Permanent poisoning 5.2 44 0.027 ppm 0.0032 ppm
CeHg Recoverable poisoning 0.0020 0.0030 70 ppm 47 ppm




A Study on Power Systems of Fuel Cell Vehicles
-R & D Trend Survey and Power System Structural Analysis-

The 21st international electric vehicle symposium

17 4
Proceedings of the 21st international
electric vehicle symposium, 2005, pp. 1-12 (CD-ROM).

The trends of the research and development of FCVs has been
investigated and analyzed in this paper. The results obtained from
this research can be summarized as follows.

a) Development of FCVs using methods other than the
high-pressure cylinder storage method has been rare.

b) In the current state, the numbers of development vehicles are
almost the same for the fuel cell independent method and the
hybrid method in which the fuel cell is combined with the storage
device.

¢) The nickel-metal hydride type storage battery is the first
choice as an auxiliary power unit (APU). However, super
capacitor has been attaining attention.

d) The utilization of the AC motor is presently mainstreamed.
It is noticeable that permanent magnet synchronous motor is
utilized in Japan and induction motor is utilized overseas for

almost all vehicles.

25
Ni-MH

L 20
=
>
£
f 15 Supercapacitor
3 )
£ Li-lon A
810
(]
P -
A Lead-Acid

5 \

0

1990 1992 1994 1996 Year1998 2000 2002 2004

Fig. Transition of the number of various utilized APU

New Generation Parallel Hybrid Truck

Proceedings of the 21st International Electric
Vehicle Symposium (EVS-21)

17 4 5

Proceedings of the 21st international
electric vehicle symposium, 2005, pp. 1-9 (CD-ROM).

Inductive Power Transfer



Thermal Conditioning of Exhaust Gas: Potential for
Stabilizing Diesel Nano-Particles

SAE World Congress 2005

17 4 11
SAE technical Paper 2005-01-0187

Human body reacts significantly against the diesel
nano-particles; especially the small size nuclei-mode particles are
more dangerous than the accumulation mode particles.

Particles larger than 2.5jam can easily be trapped into the upper
airways of the respiratory system. But particles smaller than 2.5
lIm can easily penetrate deep into the lower airways and causes
respiratory disease, Followed by cardiovascular diseases for long
time contamination Therefore modification of the mass based
present PM regulations received much attention globally.
However nano-particles are very unstable, especially nuclei mode
particles are significantly influenced by the circumferential
conditions such as temperature, humidity, and residence time.
Stable measurement of nano-particles with high accuracy is the
most important pre-condition for regulation.

As a part of stable measurement of nano-particles the GRPE/PMP
Research Council of the United Nation has proposed
"Thermo-Conditioner". The prime objective of
thermo-conditioner is to vaporize the volatile fractions by
re-heating the diluted gas to certain temperature and cooling down
again to room temperature. As the result measurement fluctuation
due to volatile fractions can be avoided. However it is a newly
developed device and performance of this device is yet to be
understood sufficiently for many measuring parameters.
Especially  the  characteristics of  thermo-conditioned
nano-conditioned nano-particles are completely unknown.
Therefore the prime objective of this study is to clarify the effect
of thermo-conditioner on nano-particle characteristics under
different conditions. Moreover stability in measurement was also
confirmed depending on the characteristics of nano-particles.

It was found that the nuclei-mode particles within the size range
of 15730nm are significantly influenced by the thermal
conditioning temperature while the accumulation mode particles
having the diameter of about 100 nm experience no influence.
Thermal conditioning of exhaust gas at a temperature of over
300 is sufficient for stable measurement. Hot dilution by a
rotary disk type diluter followed by thermal conditioning showed
better stability in measurement.
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Combustion control of a single cylinder test engine using Variable

valve actuation system
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Ignition and Combustion Control of Diesel HCCI

HCCI

2005 SAE International Spring Fuel & Lubricants Meeting

( 17 5 12 )
2005 SAE International Spring Fuel & Lubricants Meeting,
CD-ROM, 2005

Homogeneous Charge Compression Ignition (HCCI) is
effective for the simultaneous reduction of soot and NOXx
emissions in diesel engine. Although gasoline components or
gaseous fuels are generally used for HCCI operation due to the
simplicity of lean homogeneous mixture formation, it is more
desirable to use conventional diesel fuel for the convenience of
the application of HCCI to diesel engine. However, HCCI using
diesel fuel (diesel HCCI) also needs ignition control, because
diesel fuel which has a low octane number causes the early
ignition before TDC.

The purpose of this study is the ignition and combustion control
of diesel HCCI. The effects of parameters (injection timing,
injection pressure, internal/external EGR, boost pressure, and
variable valve timing (VVT)) on the ignition timing of diesel
HCCI were investigated. Then, exhaust emissions were
simultaneously measured at each operating condition. As can be
seen from fig. 1, late intake valve closing (LIVC) made it possible
to cause the ignition near TDC at each operating condition. In
addition, low smoke and NOx emissions were realized without a
drastic increase in THC and CO emission. These results show

the possibility of diesel HCCI operation at wide load ranges.
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Analysis of Tire/Road Noise Radiation Characteristics under

Acceleration Conditions by Sound Intensity
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Comparison of Ammonia Continuous Measurement Techniques
from an SCR Vehicle

SCR

8th CLEERS Workshop (Eighth DOE Crosscut Workshop

on Lean Emissions Reduction Simulation)

( 17 5 19 )
CLEERS HP

Influence of Ammonia on human health is equivalent to carbon
monoxide (CO). TWA (Time Weighted Average) defined by
ACGIH (American Conference of Governmental Industrial
Hyagienists) is 25ppm, which is the same as CO. In a case of a
vehicle equipped with a urea SCR NOx reduction catalytic system,
ammonia emission from the vehicles is predicted that it is higher
when it slipped from the system. But there has been no authorized
measurement method for Ammonia. Ammonia is readily soluble
in water, which may cause large error caused by water vapor
condensation in exhaust gas. Moreover ammonia reacts to other
components in exhaust gas, which may cause easily stagnant in a
sample line. Therefore, it is difficult to measure NH3 by CVS
system. To fulfill above object, heated direct line sampling is
necessary in measurement test.

In this study, four types of continuous measurement methods,
Dual Chemiluminescence detector (Dual CLD), Soft lonization
Mass Analyzer (MS), Fourier Transform Infrared spectroscopy
(FTIR), and Diode Laser Spectrometry (LDS) are compared and
evaluated by measuring Ammonia from a urea SCR vehicle under
constant and transient cycle conditions. The MS has the better
sensitivity, and the LDS has outstanding quick response. But the
temporal averaged Ammonia level was acceptably very low,

significant performance capability was not found.
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A Study on Power Systems of Fuel Cell Vehicles
A Decline in Fuel Cell Performance Resulting from -R & D Trend Survey and Power System Structural Analysis-
Fuel Containing Impurities
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INVESTIGATION OF NEW SIDE IMPACT TEST PROCEDURES IN JAPAN

2005 19t ESV

( 17 6 8 )
Paper No. 05-0188, CD-ROM, 2005

Various countries are independently conducting side impact
tests with actual vehicles, resulting in extensive revisions of safety
measures for accidents involving side collisions. However, the
number of people injured and killed in these collisions remains
high, and so more effective overall measures, including those for
the vehicle itself, are urgently needed. The IHRA is actively
conducting research toward enacting laws to standardize future
methods of side impact tests as one way to realize international
harmonization projects. This has led to MDB improvements as
well as the improvement and development of dummies.

This report is intended to be useful for IHRA research activities.
Tests were conducted using the improved dummies (ES-2, ES-2re)
and AE- MDB in order to provide research results for comparison
with body and dummy responses obtained in conditions
complying with current regulations in Japan and Europe, and

proposed regulations in the US.
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Current Status on the development and enforcement of
National Regulations for Heavy Duty Hybrid Vehicles

Study on Revival of Route Buses at NTSEL
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Trial for new measuring method of rail/wheel contact forces
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Development of Advanced Electric Micro Bus

Evaluation of Introducing LRT by Tram Simulator Considering
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Viewpoint of Driving Motivation
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Both domestic and international trends surrounding particles
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Research on Brake Assistance in Emergency Situation
Assisting Timing of Brake Assistance
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Investigation of Wind and Carrier Swing Characteristics in
Ropeway Installations and Estimation Method of

Limit Wind Speed of Operation
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Application of Thick Film Zr02 Nox Sensor to Detection
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Amount of Auditory Information Which Driver Can Obtain
at a Time While Driving

\Vol1.36, N0.3 (2005), pp.139-144
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Real-time measurement of nano-particle size distribution on diesel

engines with DPF
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emission regulation mean ?
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Real-time measurement of particle size distribution from diesel
engines equipped with continuous regenerative DPF

under a transient driving conditions

DPF

2004 SAE Transactions 01-1984
17 6

A new PM measurement method, such as particle measurement
equipments, samplings and so on, is being studied at present for
a type approval test in the future. Particles emitted from diesel
engines, especially the particles that are called “Nuclei Mode
Particles” are very unstable and easily influenced by the engine
operating conditions and the measurement conditions.

Most of nuclei mode particles are said to consist of volatile
organic particles with mainly high carbon numbers. It is said
that a continuous regenerative type DPF (Diesel Particulate
Filter) consisting of oxidation catalyst and ceramic filter will
prevail in the near future. These particles may be able to be
reduced by an oxidation catalyst in this DPF.

The objectives of this study is to investigate the behavior of
nuclei mode particles in DPF (CRT, Continuous Regenerative
Trapper) that will prevail and to clarify the collection
performance of DPF for nuclei mode particles by using a fast
particle sizer (DMS500) which can measure particle size
distributions in real time. The transient particle size distribution
behaviors were measured in real time by DMS500.

It was shown that an oxidation catalyst in CRT reduced nuclei
mode particles in the condition of more than 200 Celsius degree
exhaust gas temperature but did not reduce them in less than
200 Celsius degree. The particle number concentrations reduced

to about 1/100 by DPF.
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