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The Dignity of Engineering
A+ F2ER

As we see in the titles of recent bestsellers in Japan such as the Aokka no Hinkaku (the dignity
of the nation) and Josei no Hinkaku (the dignity of a woman), the word Ainkaku (dignity, quality
of character) is heard often today. In these cases, I believe that Ainkaku is being used in the
sense of dignity as the quality of character we should have or would like to have. Although it
may all sound somewhat abstract or even sentimental, I would like to explore for a moment the
idea of the quality of character that engineering should have, and by connection the quality of
character an engineer should strive for.

With the frequent cases of product recalls and compliance issues in the corporate world, it is
being said that these are difficult times of trial for the technical fields. Recalls and compliance
issues are problems that can have a serious detrimental effect on corporations and inhibit efforts
to take on new challenges in the advancement of technology. This crisis has even led to the birth
of expressions like "deadlocked management" to describe a stance where corporations withdraw
completely from the area of new product creation. In light of these conditions, a manufacturer
like Yamaha Motor must strive to provide a corporate atmosphere in which engineers are
able to pursue their inherent role of developing new technologies that will enable us to create
better and better products while at the same time ensuring that we are fully responsible to
society when we propose new products and also fully responsible for the products we offer
from the standpoint of their quality as manufactured goods. Although the challenge to create
new technologies and product quality in the broader definition are not diametrically opposed
pursuits and should never be considered mutually opposed, there is an emerging dilemma for
today’s engineers when we are forced to consider economic factors (cost) and the risk relating to
the suitability of products from the standpoint of society.

It is natural to demand a high level of quality in all of these aspects of a product, but in fact,
engineers have to make decisions concerning what level of quality is acceptable in each aspect
and what methodology is used to develop that quality. It is when making these decisions that
the engineer’s sense of ethics and what they feel an engineer should be comes into question.
In other words, this is when "The Dignity of the Engineer" becomes a vital issue and a potential
asset.

On the issue of quality, much debate was heard in the company lately concerning issues like

1) "full commitment to local product relevance” from the standpoint of the customers and 2 fy]]
commitment to a high level of quality assurance. On the other hand, there seemed to be little talk
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in the area of taking on challenges to "create value that differentiates us from the competition
through new technologies." I believe that, inherently, the systems for ensuring product quality
should be included in the systems designed to ensure value that differentiates us from the
competition.

When we think about how to pursue the challenges to create new technologies, I believe
that one answer can be found in the challenge of the race activities that Yamaha Motor has
pursued without rest ever since the company was founded. In the racing arena we have to use
the limited resources available (primarily personnel and funds) to produce bikes that can beat
the competition (product with value that differentiates us). Since all the contestants have the
same amount of time to prepare their race products, the amount of resources available becomes
one of the biggest determinants in a team’s competitiveness. In reality, however, there are many
cases where the amount of resources available does not lead directly to better or worse results.

This fact is proof of the importance of factors like the technological expertise or organizational
and management skills-and by extension corporate culture-of the people or organization
involved. And this shows engineers who may be struggling with a lack of recourses the importance
of bringing innovative measures to their challenge of developing new technologies. We are now
in an age where the quality of the new technologies that bring differentiating value to products
must be proven and guaranteed.

For Yamaha Motor, as a company committed to the pursuit of value that differentiates us from
the competition, the racing arena—which can be viewed as an arena of product creation in its
ultimate and most intense for—shows us the importance of the principles and philosophy an
engineer brings to the product creation process and what an import role a respect for human
perceptions and sensibilities and human emotions can play in creating value that differentiates
us from the competition.

[ want to ask that we all work together to realize the kind of product creation where the
Dignity of the Engineer is directly reflected in the Dignity of the Product and that we work in
the spirit of attaining high levels of excellence simultaneously in the two directions of "product

differentiation = challenges to develop new technology" and "attaining absolute quality."
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The 4-stroke Outboard Motor Models F20B/F15C
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Abstract

As with the mid- and large-size outboard classes, the shift from 2-stroke models to 4-stroke
models in the smaller sized class is almost complete, and from this point on, the focus will be
on improving the product value of each of the 4-stroke models differentiating them from the
competitor models with unique product qualities. The 15 to 25 horsepower(ps) outboard class
has long been characterized by the many different types of boats and uses the motors are used
for. Now, we have developed two new 4-stroke models, the F20B (20 ps) and the F15C (15 ps),
with optimum performance, size and weight to satisfy an even wider range of user needs. In the

report we discuss the development of these new models.
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The 4-stroke Outboard Motor Models F20B/F15C
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The 4-stroke Outboard Motor Models F20B/F15C
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The 4-stroke Outboard Motor Models F20B/F15C
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The 2007 North American Market Model "V Star 1300"

1V Star1300

Abstract

Due to changes in the traffic environment in North America like the increase in cruising speed
on highways in recent years from the former 55 mph to 75 mph, there have been calls for mid-
class cruiser bikes (1,000cm® to 1,200cm® range in N. America) with even higher levels of riding
enjoyment and on-board comfort. In response to these needs, Yamaha has developed the new
"V Star 1300" around a product concept of "the No. 1 Cruiser in Easy Operation and Sensual,
Sporty Performance.” This model is a mid-class cruiser with a full-sized body that builds on the
easy to handle performance of the existing XVS1100 and evolves it further to achieve cruising
performance that the rider can enjoy more aggressively. Its new body is roomy with a dynamic
design and its ride is characterized by high-level handling performance, easy-to-use power
development and excellent cruising performance in the high-speed range, acceleration and sense

of pulse. Here we report on the development of this new model.
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The 2007 North American Market Model "V Star 1300"
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The 2007 North American Market Model "V Star 1300"
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The 2007 North American Market Model "V Star 1300"
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The 2007 North American Market Model "V Star 1300"
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The 2007 North American Market Model "V Star 1300"
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The "Pattol 15F" oil separation and recovery system for commercial kitchens

By S EEMEC MRER BEEHR SHE CHELN BHE SHEEY
Fm #ioT

1 Pattol 15F

Abstract

As a developer and marketer of commercial-use oil-water separation systems, Yamaha Motor
Co., Ltd. received a request from McDonald's Company (Japan) that resulted in the development
of an automatic recovery system for grease traps (*1) in 2004, which we named the “Pattol
1200F.” This Pattol 1200F is designed as a completely automatic system capable of recovering
oil from the wastewater of commercial kitchens. It is fitted with a Programmable logic controller
that makes it possible to change the program to highly precise settings to accommodate different
operating and use conditions. The exterior of the system was also carefully designed to blend
into the kitchen environment with measures such as giving generous curves to the corners. As a
result, the Pattol 1200F won high approval and was officially certified by McDonald's Company
(Japan) for use in its franchise kitchens. Subsequently, however, requests were received from
our clients asking for a unit that was even easier to use and even less expensive. This led us
to develop the new “Pattol 15F,” a model designed and engineered for high performance, high

quality and excellent cost performance. Here, we report on the development of this new model.

%1 Grease trap: A device that uses cold solidification to isolate and remove the oil and grease component in kitchen wastewater in

order to prevent the clogging of drain pipes.
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The "Pattol 15F" oil separation and recovery system for commercial kitchens
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The "Pattol 15F" oil separation and recovery system for commercial kitchens
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The "Pattol 15F" oil separation and recovery system for commercial kitchens
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The "Pattol 15F" oil separation and recovery system for commercial kitchens
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The "Pattol 15F" oil separation and recovery system for commercial kitchens
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The "Pattol 15F" oil separation and recovery system for commercial kitchens
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The "Pattol 15F" oil separation and recovery system for commercial kitchens
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The "Pattol 15F" oil separation and recovery system for commercial kitchens
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Majesty YP250
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Abstract

Ever since the release of the Yamaha "Majesty" in 1995, it has won a strong following among
users of all age groups. In Japan it led to the creation of a new category of "big scooters" and
influenced people’s values and lifestyles.

Since then the other makers have introduced models that have further stimulated the growth
of this big scooter category and changed the makeup of the lightweight (126cm?® to 250cm?®)
motorcycle market over the past ten years to the point where 60% of the new motorcycles sold
in Japan today are big scooter models.

Also, the addition of an automatic transmission motorcycle license category, the lifting of
the ban on tandem riding on expressways and the spread of ETC (Electronic Toll Collection)
systems for expressway toll payment have also contributed to the growth of this category and
stabilization of the market.

Yamaha has sought to answer the changing user needs in this market by expanding its lineup
with the release of the Grand Majesty(YP250G) model designed for improved high-speed
cruising performance and longer-distance riding, and the MAXAM(CP250) with its distinctive
styling and added comfort in tandem riding.

Now, in an effort to achieve a further evolution of the big scooter category, we have developed
the New Majesty, a next-generation machine that creates new value by throwing out the
preconceptions of what a big scooter is and introducing exciting new features and performance.

Here we report on development of this new model.
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Majesty YP250
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Majesty YP250
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A Hybrid (X-ray + optical) Inspection System
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L

Abstract

In today's printed circuit board surface mounting industry, extensive use is made of AOI
(Automatic Optical Inspection) systems. However, although these systems are excellent for
detecting the presence or absence of a given part and discrepancies in part positioning, their
performance is inadequate in the area of detecting faulty soldering. The new hybrid (X-ray
+ optical) inspection system developed and manufactured by i-PULSE Co., Ltd. is a next-
generation system that maintains the existing optical inspection function while adding an
X-ray component in order to dramatically improve performance in detecting soldering defects.

Here we report on this new hybrid system.
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A Hybrid (X-ray + optical) Inspection System
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A Hybrid (X-ray + optical) Inspection System
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A Hybrid (X-ray + optical) Inspection System
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A Hybrid (X-ray + optical) Inspection System
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The Sports Model ATV, "YFM250R" (RAPTOR250)
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Abstract

Since early in 1990, the ATV market had shown strong growth, backed by strong economies
in the leading ATV markets. Entering the 21™ century, however, that growth has slowed and the
ATV market is now becoming a mature, slow-growth market. In the sports ATV category that
makes up about 20% of the total ATV demand, Yamaha Motor Co., Ltd. won a commanding
share early on, and despite increased competition from other makers, Yamaha continues to be
the top brand, holding about a 40% share of the category. As the reason for Yamaha's popularity
among customers in this category, we can cite a succession of epoch-making Yamaha models,
beginning with the Raptor 660 and followed by the Raptor 700 and YFZ450. With these models,
Yamaha has succeeded in creating the image of a maker of ATVs with the kind of exciting
performance that is the very trademark of the Yamaha brand.

In the lower priced entry-level sector of the sports ATV category, however, the competitors
have in recent years introduced 4-stroke models with semi-automatic transmissions for easier
shifting to compete for share against Yamaha's sole entry in this sector—the 2-stroke "Blaster"
that pioneered and laid the foundation for the sports model category with its release in 1988.
Although the Blaster has won many fans over the years as the exciting model of the entry class,
the changing market trends have made it difficult for this model to hold its position in the
marketplace as the customers eyes look increasingly to 4-stroke models.

As the successor to this Blaster, with its 20-year history of customer support, Yamaha released
on the market in July 2007 the new "YFM250R" (Raptor 250), a model featuring a manual
transmission like the Blaster and the premium models of Yamaha's sports category lineup. Here
we report on this new model, which was developed around a model concept of a "pure sports-

minded entry model."
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The Sports Model ATV, "YFM250R" (RAPTOR250)
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The Sports Model ATV, "YFM250R" (RAPTOR250)
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The Sports Model ATV, "YFM250R" (RAPTOR250)
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The Sports Model ATV, "YFM250R" (RAPTOR250)
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The Sports Model ATV, "YFM250R" (RAPTOR250)
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The Snowmobile Model FX Nytro R-TX
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Abstract
In 2003, Yamaha Motor Co., Ltd. (YMC) developed and released the "RX-1" snowmobile as the

first full-fledged 4-stroke production model, conceived and designed with the aim of addressing

the environmental concerns of the times while also providing true excitement for our customers
at the same time. Since then, YMC has continued to expand its lineup of 4-stroke snowmobile
models.

Snowmobile sports can be divided into three categories, including "Groomed Trail" touring,
"Rough Trail" riding in the snocross race image and "Mountain" riding on fresh snow with uphill
and downhill sections. The Yamaha 4-stroke models have now won recognition for their product
qualities in the Groomed Trail category, and the other makers have responded by strengthening
the presence of their 2-stroke models in Rough Trail category and focused their efforts of high-
profile snocross racing with 2-stroke models. Now, YMC has developed a 4-stroke model named
the "FX Nytro R-TX" for that growing Rough Trail market, which is presently dominated almost

exclusively by 2-stroke models. Here we report on the development of this new model.
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The Snowmobile Model FX Nytro R-TX
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The Snowmobile Model FX Nytro R-TX
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The Snowmobile Model FX Nytro R-TX
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The Snowmobile Model FX Nytro R-TX
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The Snowmobile Model FX Nytro R-TX
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The Snowmobile Model FX Nytro R-TX
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The "Salon Cruiser" SC-30
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Abstract

At present (2007), large-class pleasure-use boats are selling well on the domestic Japanese
market primarily to affluent customers. Within this market, Yamaha Motor Co., Ltd. (YMC)is also
devoting concerted efforts to the development of mid- and large-sized pleasure-use models as
well as import sales of foreign models of these classes. Also, as opposed to the sport fishing type
cruiser models exemplified by Yamaha's Y-32C that have long dominated a large share of the
demand, we are now seeing a revival in the popularity of "salon cruisers" with finely-appointed
luxury interiors that are not used primarily for fishing. As the first step in re-establishing its
lineup of salon cruiser models, which had formerly been completely eliminated, YMC has
developed the new model "SC-30" in anticipation of a continued growth in demand for models
that cater to marine life centered around cruisers that offer luxurious cruising and on-board

stays.
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The "Salon Cruiser" SC-30

BRIAVETER  e——— e ———

BESHTHRIELIT 5427 TV (LUF FB) “if&SCH A 71, 2R 10mDSC-320 /N T
Foo ZHZESCEA TIRENAA ST E b A L — LY, T v F > 75 E DRl -l DB
FIREZEEDRETDHD. ZD LT D)V — LRI 7 a5 E DRI RIS AN— AL EBHERL
BOEVFRVDT, BOT LA KIS %, AREG ARSI ELELTIMDEI LGN, ZOY
A A TISCIOMBEHT BITIZEIHEZNED, T3 T MIHETEE VT AMEO R LT
RUTENIZRO 100 i 8 B ER SE 2Rt Lz (R,

F o ARELLT D i/ NFBAF & SCETILISC-32 | L LElg Uz F B 2 R2IT5T

KFBFvE DIV —TEBIRRITONTARME

*®1 REEERMLELRARMNDEIRLER

RS TER IO T YT Y E TS AN |
:/_jjxaxﬁ%o

SH4— (15 L) &BEL. FRP —(ABIIEERODIRA.
FB 7 —S—Rvy o RABHE, ABIL= v FEMFTEE.
KEURER Ty F. RS Ls— &P, Ao
S 55 4— 1Bk,

T 77 O 8% ¥hBR AC100V BIR> X T L3B#,.
FBEE 5 %, HLINABRS C— FRA. B

BHRICBN D BMICRD BB T 1 .

[UBRIC LD Y O TES FB FEERTC,
FB ICBTcE £ATCLERHFHELY HE B

4

RICT IV ERATEBREZ YT YFI,

ERDKUEL EICTHEE T ERIE,
EEBLEADWDWTES FB TH 5,

T— T IVAZHEE,
= S5 (A —
LTI B RREAE b1 LIb— L, ?j';’l;‘;g ST ALAERD

IND (FRE) RZAZ—1FE, R2—2 (RR) A5 X
2 —BNNFI e,

ANILKREBREADYZR—. T—TIVRAB. €75/
AEBVTBEEBTESTERORVF Y EVDH S, |v FORE, /\v FZHEICK2 FRPEDMRE L. R
BBAD X — 21—z &,

BAICEFRCEDVRT LD H S,

Y 25T BT Ll KB F—F—X)b—LfEAR1E.

MPTHDKRDICELEZERNL AT U L TH B,

+2 EEH#IT(SC-32&DEER)

25 9.78m 11.07m
213 3.20m 331m

A ER 4,232kg 3,400kg =
Lo P ¢ 6.4ton 8.1ton

BRI IY VOLVO-D3-190A VOLVO-AD41B
BEEN 140kW (190ps) X 2 147kW (200ps) X 2
e g o Bl 510L 600L E
GRS 86L 100L 1
E8 124 124

BaEs (5@

31.8kt (58.9km/h)

32.5kt (60.2km/h)

YAMAHA MOTOR TECHNICAL REVIEW

53



HO>o)vb—4%— SC-30

The "Salon Cruiser" SC-30
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The "Salon Cruiser" SC-30
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Yamaha'’s built-in type water purifying system OH-B10J
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Abstract

Amidst the growing interest in healthy lifestyles and diets, there is an increased concern about
the safety of drinking water and its role in a healthy lifestyle. This is helping to make water
purifiers a common household item. Also, amidst social trends like the increasingly lower child-
birth rate and the aging of society, there is demand not only for healthy drinking water but also
for water purifying systems that are easier to use and easier to maintain.

To answer these needs, Yamaha Motor Co., Ltd. has developed and released on the market a
completely new type of built-in water purifier that not only provides safe, delicious water but is
easy to use and features a filter cartridge that is easy to replace. Here we introduce an outline of

this new built-in type water purifier.

SAEDREERE T — LIc kD, RDKICHTS 2 Z 2RI EFHEMD - EOmE0 2 HE, Bkt
REICEEZLODDOH B, TNITMATRETIX., & rHemEmbice b, feRbkicotd a4
SEHIOBIEDT . HKEDHOBTOBERAYFF Y ADNER THEHED . —dRDEI T

COUIRMEREAT, HRTHOLWKERIT BLLEIC, HOBTHEL, Hki:
SOLAEIE, TR RVED VA Bk (B ZWIRL, dispg ALY
COY IV RA VRHIKETOWT, BEZ/ITT S

YAMAHA MOTOR TECHNICAL REVIEW
60



Y NEIVb1 B %KE: OH-B10)

Yamaha’s built-in type water purifying system OH-B10J
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Yamaha’s built-in type water purifying system OH-B10J
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Yamaha’s built-in type water purifying system OH-B10J
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Control technologies in the evolving electric golf cars with electromagnetic-
guidance systems
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Abstract

There are approximately 2,400 golf courses in Japan today and about 90% of them use
golf cars. Beginning about ten years ago, the courses providing golf car fleets have started
introducing golf cars with electromagnetic-guidance systems as a means to attract customers
and save on fleet operating costs at the same time. Yamaha Motor Co., Ltd. (YMC) has met the
needs of these golf courses initially by supplying gasoline engine golf cars with electromagnetic-
guidance systems. Then from 2001, YMC released its first battery-powered electric golf car with
an electromagnetic-guidance system. This year, as the time has come for many of these initial
golf cars to be traded in to update the course fleets, there is a market for golf cars that offer
improved convenience and environmental measures, along even higher levels of functionality,
comfort and advanced features.

There has also been a rush of new golf courses opening in South Korea. Almost all of these
have a demand for electric golf cars with electromagnetic-guidance systems and YMC released a
special Korean market golf car model in 2006.

Amidst these market conditions, YMC has developed the new model “Turf Liner G30E” for
release in 2007 as our second-generation electric golf car with electromagnetic-guidance
system that meets the needs of today’s customers. For this model YMC has also developed a new
controller unit, as one of the vital components of the electric golf car. In this report we focus

primarily on the main control technologies employed in the Turf Liner G30E.
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Development of a haematococcus alga color containing astaxanthin
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Abstract

Yamaha Motor Co., Ltd. (YMC) has begun sales of a new product that is a haematococcus alga™" color
extract as of October 2006. This product is an oil made by extracting the active ingredient astaxanthin
from Haematococcus alga. Astaxanthin is the focus of much attention today as a strong antioxidant.

The antioxidant activity of astaxanthin has been known for some time but until now the limited
supply available on the market has prevented it from becoming a viable product. Now, a combination
of exclusive YMC technologies has made it possible to develop a method for producing a stable supply
of high-quality astaxanthin that can hopefully be used in the future as an ingredient for supplements,
specialty beverages and cosmetics in the health food, beauty aid and sports industries.

In this report we introduce the development of this new haematococcus alga color. It is a
project that succeeded in utilizing technologies originally developed by YMC for mass culturing
of algae as a means to deal with the environmental issue of CO: fixation. The technology

was then applied to the product-development efforts of the company's Life Science division.
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S.l. Engine Combustion Flame Propagation Measurement and Knocking Analysis
by lon Current Probes Including Moving Intake and Exhaust Valve Faces
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Abstract

As a form of anti-knocking measure, observation of flame propagation in a combustion
chamber was tried. As the technique, an ion-current probe method with our own improved
was adopted. Probes were embedded in intake and exhaust valves, which has been considered
difficult until now because these are moving parts. Also the total number of probes per one
combustion chamber was greatly increased to 92. As a result, it was possible to measure
flame propagation with greater precision than conventional measurement techniques. Also, by
combining this data with data from two combustion pressure sensors, a method was devised to
identify the positions of knock onset, and several knocking behaviors were observed as a result.
With these tools, several factors considered to affect knocking were investigated, including
supercharging, octane number, air-fuel ratio and engine coolant temperature. In addition the

analyses by CFD for the results were also performed.
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S.1. Engine Combustion Flame Propagation Measurement and Knocking Analysis by lon Current Probes Including Moving Intake and Exhaust Valve Faces
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'f)li m 3‘_\ )2 S.1. Engine Combustion Flame Propagation Measurement and Knocking Analysis by lon Current Probes Including Moving Intake and Exhaust Valve Faces
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3 Procedure to Determine the Point of Knock Onset
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S.1. Engine Combustion Flame Propagation Measurement and Knocking Analysis by lon Current Probes Including Moving Intake and Exhaust Valve Faces
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X4 Comparison of 100 cycle average of flame propagations on the same knocking level
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S.1. Engine Combustion Flame Propagation Measurement and Knocking Analysis by lon Current Probes Including Moving Intake and Exhaust Valve Faces
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X5 Comparison of flame propagations after the same intervals from ignitions
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6 Two examples of knocking cycles by NA 100 RON (IGT=21 deg. BTDC)
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5.1.Engine Combustion Flame Propagation Measurement and Knocking Analysis by lon Current Probes Including Moving Intake and Exhaust Valve Faces
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X7 Two examples of knocking cycles NA 90 RON (IGT=13 deg. BTDC)
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X8 Two examples of knocking cycles by supercharged (IGT=12 deg. BTDC)
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y. =0 Experiment-Based Evolutionary Multi-objective Optimization of
- m i Engine Control Parameters
Abstract

’i¥E E3—

In order to accommodate the various evaluation norms involved in testing and adjusting
performance of a motor vehicle engine, including toxic gases in the exhaust (CO, HC, NO), fuel
efficiency and ouput/torque, there is a need to optimize the control parameters. However, the
relationships between these parameters are usually of the “trade off” type where improving one
detracts from the effectiveness of the other. Furthermore, the growing number of electronic
control systems on today’s engines and the corresponding growth in control parameters makes
it increasingly difficult to manually adjust performance. To deal with this problem, we focused
our attention on an experiment-based (test-based) approach that uses the actual engine as part
of a simulation program, thus allowing the optimizing methods to be applied directly to the
engine. Based on this approach, we have been conducting research and experiments in which
Multi-objective Evolutionary Algorithms (MOEA) are applied as an effective form of multi-
objective optimization directly to an actual test engine. In this report we present the results of
experiments on an actual engine to show how MOEA and their accelerated methods were used

to greatly reduce the time required for experiment-based optimization.
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Investigation into Improved Capabilities of Voice recognition/Voice
response Systems in a Motorcycle Operating Environment

R &E

CRETOMT

B i i

Abstract

As an interface for the operation of information tools while a bike is being ridden we
are aiming to implement a voice recognition that is robust even in the noisy environment
when running at about 100km/h. We planned to create acoustic models,which matches
the high-speed operating environment, and the results of analyzing the sound recorded
in this environment showed the noise was predominantly wind noise, which we believe
can be simulated in a wind tunnel. At present we have built acoustic models constructed
from sound data recorded in a wind tunnel and are performing voice recognition on it,
obtaining better recognition results than off-the-shelf software in both the wind tunnel
and when actually running at high-speed. We are proposing a music retrieval system as a
motorbike information tool, based on this voice recognition equipment. We are investigating
the demand for this system and its practical usability, including measuring the ratio of
successfully completing tasks. The task still remains to further improve the performance of

voice recognition and the need to create a music selection system that is specialized for bike use.
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Abstract

Basic Characteristics of Gasoline Fueled HCCI Using Negative Valve
Overlap about intake valve timing and combustion

BFEEZ EfRHX T1EYFET4RZ—

YAMAHA Motor Co., LTD. had been conducting cooperative research concerning HCCI
(Homogenous Charge Compression Ignition) with the Engine Research Center in University
of Wisconsin - Madison, in a program that saw a steady development of new point of focus
since 1998. In our past work, we discussed the fundamental characteristics of HCCI with
various fuel", and the effects on combustion under heterogeneity” and so on. In this report, we
investigate HCCI using regular gasoline fuel considering practical application. The heat of burnt
gas generated in the previous cycle is kept in cylinder by means of early closing of the exhaust
valve, called "Negative valve Overlap” (NOL), to obtain an ignitable condition. In addition to this,
sometimes we use small amount of direct injection during NOL to augment ignitability.” In this
way we verified that HCCI operation is possible under similar compression ratio in conventional
spark ignition (SD) engines. Besides, there is a certain width of operating range even with a fixed
valve timing operation, when using this method. In this paper, we discuss mainly the relation

between intake valve timing and available operational range.
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A Motorcycle Engine Development System Utilizing a Test Bed with
Simulation Technology
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Abstract

With the aim of achieving efficient and sophisticated motorcycle engine development, an
engine test bed that can simulate vehicle running conditions using an ultra-low inertia motor
and high response load control system was constructed and applied to the development of
engines. By combining an exhaust gas analyzer, an exhaust gas constant volume sampler (CVS),
and a data processing system, mass emissions could be measured in various test cycles. We were
able to confirm this system'’s advantages for data repeatability and test efficiency compared
with a chassis test using a vehicle were confirmed. An acceleration test was conducted to assess
running performance, and good agreement with actual driving values was confirmed. In addition,
by measuring and evaluating engine response to throttle manipulation, it was possible to
evaluate driveability on the test bed. These test findings indicate that this test bed can simulate

vehicle driving tests using only the engine and that it will be a useful tool in engine development.
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A Motorcycle Engine Development System Utilizing a Test Bed with Simulation Technology
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A Motorcycle Engine Development System Utilizing a Test Bed with Simulation Technology
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A Motorcycle Engine Development System Utilizing a Test Bed with Simulation Technology
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