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Super clean diesel by usage of wide range, high boosted and
cooled EGR system in single cylinder engine - Japanese national

project: super clean diesel engine
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The heavy duty diesel engines have achieved status as
prime movers for CO2 emissions.However, in the future
heavy duty diesel engines will be required to have lower
NOx and particulate matter (PM) emission levels than
today. In this study high boost and lean diesel combustion
has been attempted by a single cylinder engine in order to
obtain a good engine performance and clean exhaust
emission. The experiment has been done with intake air
quality up to five times of a naturally aspirated (NA)
engine and 200 MPa injection pressure. The adopted
pressure booster is an external supercharger, which can
control the intake air temperature and also produce a
high exhaust gas recirculation (EGR) rate in a wide speed

and high range.
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Introduction of Biodiesel Project
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Measuring the wheel/rail contact forces
of Low Floor Light Rail Vehicles
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Consideration on the Measurement of Wheel/Rail Contact
Characteristics

- Observation of contact forces, contact angle, contact point, etc -
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method
(2nd report; Advanced research in new measuring method of

derailment coefficient)
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Tendency and Future Prospect of AUGT (Automated Urban
Guided Transit) Standard
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Development of Diesel Engine Fuelled with Biodiesel Fuel
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Possibility of train position detection system using Quasi-Zenith

Satellite System
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R&D of Active-bogie-steering Truck: 3rd report;

dynamical characteristics of steering actuator
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Tendency of International Standard for UGTMS and AUGT

LB AT LFTEREG K 3%

EFRHESRAE RS WES
EEES Al
(PR 1841 A 25 H)

TEC ([EIBRE S AE ) O TCO (BRIEE X% H) THEE L T
WD E B AE REEB ON, BT Y AT LAOEH - 84S
RN B9 2 k& (UGTMS BIEg 1WG40) C# Hizd@sy A7
LOMEN - HENERE O MBI 5 8% (AUGT 3 -
WG39) DENANZSOWVTIR S, W640 Tik, PARTL (BEEE) 73,
2005 4 10 AIZHSE L, SRS (FDIS) ICE - TRV |
Gl & & | MEREAR 2 /ER T2 PART2 O1EEZ FEfi L T\ 5
BtRETH D, WG39 1E, PAS (APBHEANEERE) 23 2005 4F 10
HICHAL L TR TL2RELTH DA, 5%I1% Ad hoc group
(Fgax 7 v—7) & LT, WIRAIER U CHEIEMRZ1T > C
WS RELTH D,

FE
Bh. flm, g8 -7 B8 JL—F%
SRRIUTIY SBEtETUTYy
ETURIY -FEEY) . BiiRaRA
hEEEE -SIE R H
-EHEE
B3 UGTMS —
-E{TRE -OCC GEfT &) ’;{é 7
-Wayside Equipment -I~>? LS
2= (4 E&E) T
EE/XTA -Onboard Equipment EABA
S, (L) \\\
-Data Communication ERShh
Systems G&1E) -BREh il 10
ER -EERTER S
- RS
-R—L B8 B
SILAR—4 R, 2T
ST RFORT L

ZEK - UGTMS BRBE (B O#iH) STt D,

A sC (Fnso)

EHRIE T & Z DS A (PQ #e )

Measuring methods and applications (wayside PQ measurement)

X T A

NI
S
=4
o
%7
g;_
ﬁ
bl
R
Sl

L—)b - Bl ) PR 5 3 B S
(Erk 1841 A 30 H)
B TEHAEIN & 2 OfEiTis]
L—)b - BEEEiL ) PR gE2,  (2006) , pp. 29-47

L—)L - BRI 2 R 95 BT R - BEICEE
SNDEMAOFHNEE R LTV ETHARN, b
VL B OETR MO MR L OFI#ATE S PLE IS RIE T
BOWMRDOT-OIZIE, Tl - BERENZOHTHRHEE
ZRREEHE DO—2TH Y | BAMRECCH 372 & O i
H-REOFREICELY  EITREMOMREITH Z &R
2o

L—)L - Bl ) O FHAIEAT & L CiE, R&ELS I CE
WA (R CRIET D HEE LA (B Gl
ETHHEERD S, EEMTHET S HEE, BITKMA
JE I8 D BRER - BEE 2N e A ICIE T & B Xim, #_EIZE
FRAPARL L WIE L7Vl O R0 T RERI 200 A it L 7 i
il 2 M L, [BlES3 28l O EBRE T2 R0 I 7eoic X
Vo) I EEMATOILERD D0, FEDHIED L
DL H Lm0 B, RET D 1~ 2WfREORE - #5E
DHZEPET H2ONREHTH D, st L, H EM[CHIE
T2 1 EOREMBT AR T O — R E TR T
DUHE - FIEDOT — X LV B 20, 1 A ETORIE ST
Hit F oD E A5 A 385 9 B B HE 0O il o e - BRI A R E
LI ENTED W) H¥EFFo,

i BRI E TE SN EROBEFIEIZ DV TR,
RERER L 2> TV EEAMOTREIZONT, TOR
B, BV ORRE, MEORIE, HIEMREOMIT, SR
FEIZOWTINETOMALTEFRA S LITRT,

50T, M ERBEIEOSH & LT, EER AR RIE S IEICD
WTIRARB1E7, BHEORSFEFE~DOISHIZ O TN S,

FR184E12H



i (Fn30)

MHENEBEOEERRBICH T DRMBRADHE
—MHENEBEOERICEITT—
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Current states and Future of Emission Reduction

Technologies (Diesel Fuel, After-treat meut System)
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Heavy-duty diesel engines have adopted numerous

technologies for clean emissions and low fuel
consumption, such as direct fuel injection combined with
high inject ion pressure and adequate in-cylinder air
motion, 4 valve per cylinder, turbo-intercooler system and
highly strong steel piston. By these technologies diesel
engines have achieved the one of the lowest CO2 emission
as prime mover.

However, heavy-duty diesel engines are strongly
expected lower NOx and PM level than today. In this
paper the high boost and lean diesel combustion has been
attempted by a single cylinder engine in order to obtain a
good engine performance and clean exhaust emission. The
experiment has been done under the conditions of intake
air quantity up to 5 times of naturally aspirated (NA)
engine and 150~200 MPa injection pressure. The
experimental system was equipped with an independent
supercharger which was raised the boost pressure up to
500 kPa, and the installed EGR system is able to increase
EGR ratio to up 40% under the 450 kPa boost condition.

The exhaust emission at various loads and engine speeds
were tested and the NOx has been reduced drastically
without increasing PM (Particulate Matter). And also the
effects of recent after treatment systems are discussed.
Finally the authors mention that these technologies are
installed in multi-cylinder engine as the Super Clean

Diesel Engine.
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A study on wheel covers to reduce tire road noise
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Experiment result of demand system in advanced demand bus

project
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Examination of error margin decrease technique in railway

application use for satellite measurement
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Mechanism of derailment and overturning of railway vehicle
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Emission Characteristics of a Urea SCR System under Catalysts

Activated and De-Activated Conditions

ARIEHERERT & K U IEMRERF DR SCR S R T AIZH 1T 5
H 7 R

RECMIIEHIR vk R— B #

SAE 2006 World Congress
(FRE 1844 1 3 H)
SAE Technical Paper 2006-01-0639

Urea SCR (Selective Catalytic Reduction) system has
high potential of reducing NOx. But such as system
durability and safety under deteriorated -catalysts
conditions have not been well enough clarified because it
is new technology for vehicles. In this paper, current NOx
emission level of an engine equipped with urea SCR
system 1is discussed and then exhaust emission
characteristics were analyzed when the SCR catalyst
and/or oxidation catalyst lose their functions. When both
SCR and oxidation catalyst were de-activated, not only
NOx but also PM increased remarkably, which were much
more than the engine-out emissions. Oxidation catalyst
downstream of SCR catalyst was effective to suppress
such deteriorations.

Table Catalyst setting conditions

Condition ID DOC1 SCR DOC2
A X X X
B X dummy X
C X X dummy
D dummy dummy dummy
X : normal
2mwml
Hi?h JE-05 cycle
NOx, PM
emission
Japan 2005
NOx:2.0g/kwh | regulation
PM:0.027g/kWh
mn'B
A B C D

Fig.. NOx and PM emission results of JE05 at various

catalyst conditions
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Real-time measuring system for engine exhausts solid particle

number emission - Performance and Vehicle tests

IOV bHHEEN S solid HFEBEH D
ERREEAC AT LA-MREEERT R ~

BREGATJEREIR ik HE—
SAE 2006 World Congress

CFRk 1844 4 3 H~6 H)

The prototype solid particle counting system (SPCS) has
been used to study solid particle emission from gasoline
and diesel vehicles. As recommended by the PMP draft
proposal, exhaust is diluted by a Constant Volume
Sampler (CVS). The SPCS takes the sample from the CVS
tunnel.

Transient test cycles such as EPA FTP 75, HWFET (EPA
and NEDC (New
European Driving Cycle) were tested. The repeatability of

Highway Fuel Economy Cycle),

the instrument was evaluated on the diesel vehicle for
three continuous days. The instrument exhibits good
repeatability. The difference for the EPA FTP 75, EPA
HWFET, and the NEDC in three continuous tests are
+3.5%. The instrument is very sensitive as well and
detects the driving differences.

A large number of solid particles are found during the
hard acceleration from both the gasoline and the diesel
vehicles. Solid particle emissions decrease quickly at
deceleration and when vehicles approach constant speeds.
High concentrations of solid particle emissions are
observed during cold and hot states with the gasoline
vehicle. This is due to the gasoline engine running rich at
the start. The solid particle emission, in unit particles/km,
strongly depends on the driving cycles and pre-condition

for the gasoline vehicle, but not for the diesel vehicle.
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Achievement of Medium Engine Speed and Load

Premixed Diesel Combustion with Variable Valve Timing

AENLTEA I VTRV EFERETOFTES
T4 —EILRIEDER
BRESWFCREE I KW, #hAK
i F %E
BREARY ME OB BE [, KRERIL

SAE 2006 World Congress
(CFRZ 184F4 A 3 H)
SAE Technical Paper 2006-01-0203

A variable valve timing (VVT) mechanism was applied
toachieve premixed diesel combustion at higher load for low
emissions and high thermal efficiency in a light duty diesel engine.
By means of late intake valve closing (LIVC), compressed gas
temperatures near the top dead center are lowered, thereby
preventing too early ignition and increasing ignition delay to
enhance fuel-air mixing.

The variability of effective compression ratio has significant
potential for ignition timing control of conventional diesel fuel
mixtures. At the same time, the expansion ratio is kept constant to
ensure thermal efficiency. Combining the control of LIVC, EGR,
supercharging systems and high-pressure fuel injection equipment
can simultaneously reduce NOx and smoke.

The NOx and smoke suppression mechanism in the premixed
diesel combustion was analyzed using the 3DCFD code combined
with detailed chemistry. LIVC can achieve a significant NOx and
smoke reduction due to lowering combustion temperatures (LTC:
Low Temperature Combustion) and avoiding local over-rich

regions in the mixtures, respectively.

0.6

0.5
S04 R
= o
©0.3 S
3 £
e 0.2 (7]

0.1

0

Early Late Early Late
Standard Miller-PCI Standard Miller-PCI

Figure Simultaneous reduction of NOx and smoke
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Application of Biodiesel Fuel to Modern Diesel Engine
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2006 SAE World Congress
CFpi 1844 A 3 H)

The effect of BDF on the performance and emissions of modern
diesel engine which was equipped with the aftertreatment for PM
and NOx emissions was investigated without modifications of
engine components and parameters, as a first step for research and
development of biodiesel engine. Rapeseed oil methyl ester
(RME) was selected in behalf of BDF, and combustion
characteristics, engine performance and exhaust emissions were
made a comparison between RME and petroleum diesel fuel by
steady operation and Japan transient mode (JEOS) tests.

These experimental results revealed that the significant reduction
of engine-out emissions by engine modification was necessary to
achieve emission level below the future emission regulation, in
addition to the optimization of aftertreatment system for biodiesel.
These problems intend to be solved by the further research and

development in this biodiesel project.
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ONDMNOO O
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Trends and Issues in PM measurement on Diesel Engine
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New transportation systems -overview-
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On the Behavior of Polyaromatic-Hydrocarbons containing in the

Diesel Nano-Particle under the Idling.
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Developing and Performance Evaluation of an Advanced Electric
Micro Bus Transportation System

Report No.2: An Advanced on-Demand Bus System for the WEB
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Emission regulation at Transient driving cycle
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Requirements for a 4WD Chassis Dynamometer Performance and
its Applicability to Emission Tests and Fuel Economy Tests
(1st Report)

- Fundamental Requirements and Evaluation Method for a 4WD

Chassis Dynamometer Technology -
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