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Evaluation of the linear plant model at static

injection quantities, (b) peak pressure and its phase for
various injection timings, and (c) peak pressure and its

phase for various boost pressures.
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3 Example of multi-input/multi-output control in
simulation (with both minor feedback controller and

major feedback controller).

Predicted diesel ignitability index based on the
molecular structures of hydrocarbons

Hideyuki Ogawa, Hideyuki Nishimoto, Akihiro Morita
and Gen Shibata

2016 Issue 7, pp.766-775
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B &S5 Cetane Index NIAL b TWS. Ll
Cetane Index IX@/EMEH, &7 —AX K, & EGR OiFEis
SN T TIEE KB & OFHBIN R, Z AV K& R
DAL E M Tl 7 < BHEAQIC R B L 288 M & v O L
FEECREL TV AL ZAICMERH L EEZ X HND.

A TIE, FRACAKSERIRBE P O SR B - D3R O 1
OO EDONLEIZIFET D& BRI L TH kM
DFE1E Predicted diesel ignitability index &35 2 & %
B’EL TS, 10 D carbon
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structure parameter

PDI=3.95CM+0:99CSL- 3.99C1A- 3.31C2A - .2.56CNA-
2.15C1N- 0.96C2N+25.7

Injection timing [deg. ATDC]

X 2 ® PDI index & Cetane index & OOFH B T34 BEIR
 R2=0.82 MG LTV 5. BREIOFRERIC D L, /
IR IRT T ¢ ATHBEREL, 2RFT T AV, 28R
FIfE7: S IXFHBI MR,

¥ 3 LB & x 47#2=110 mm x 106 mm, JEAfFH=16.0:
1OaEyLb—bx Y HnT 31 FEOBREBHI X L
THIE L7=% kiEN & PDI index 3 L U Cetane Index &
OHMAEZZFNFIR LD TH S, 3HIEDWR T D

FEIGIZHOWTH AENIZK LT PDI index @ J7 23 FHES
IR, A% AREND X 9 72 EE 3R FH PDI index

DIERPIFFEND.

Cy=6 Co =6 099 2 CM 3
NN - \[(“\x:
O =1
- Rl
h Can= B

7-Phenytridecane 3-Cyclohexylhexane

CEN= ..1. f

n-hutylde caline

2-Methyl-2-(heta-naphthylihexane

Cnw=8 Cgp =8

? )
‘x./x/ /“x_/‘\/"»\

CM.- ? .
S-hutyldodecane

R

di-n-Cctdtetralin
1

atoms in hydrocarbons for the PDI index.

Examples of details of the classification of carbon

12
0 R%2=0.82 @ n-Paraffin
. I @ iso-Paraffin
Q
€ 80r O One-ring Naphthene
2 B Two-ring Naphthene
Q
S a0t ® ED A One-ring aromatic
I} A Two-ring aromatic
A Naptheno-aromatic
ol
AL L
0 40 80 120
PDI index
2 Correlation between the cetane number and the

PDI index calculated with equation (2).
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3 Correlations between the measured ignition delays and the PDI indexes (left) and the cetane numbers (right)

for three intake oxygen concentrations (1380 r/min, IMEP: 0.5 MPa): (a) intake oxygen: 21%, (b) intake oxygen: 18%,

and (c) intake oxygen: 15%.
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To see the manuscript guidelines, please visit the Manuscript Submission link at Attp-/jer.sagepub.com
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American creativity that Japan can learn
ARIGA, Susumu (ARIGA TECHNOLOGIES, DBA)

Chapter 1 - Dream & Entrepreneurship

Everyone has a dream or two in their life. Having a
dream, whether large or small, motivates people and
helps them feel good. Most people see the U.S. as the
land of opportunity regardless of social class or
circumstance of birth. Every individual is given a
chance to make their own dream come true and
improve their self-esteem. This is true and there is
much evidence to prove it.

In the last couple decades, Steve Job, Bill Gates, and
Michael Dell changed the world we live in when they
introduced Apple computer hardware and software,
Microsoft software, and personal computers (PCs) sold
by mail order. A couple decades ago, big corporations
like International Business Machine (IBM) did not

have the vision of PCs as any part their future business.

Yet consumers were captivated by owning a PC, and
the number of purchases steadily increased over a
relatively short time. Consequently, IBM lost ground
despite thousands of intelligent employees working in
research, engineering, and business, and they were
later forced to participate in the PC business. Now,
three decades hence, it’s nearly inconceivable to live
without a PC for business and personal use.

Jeff Bezos founded AMAZON, an on-line merchant of
books and later a wide variety of products, and has
become the one of the most successful internet business
entrepreneurs who capitalized on internet
commercialization in the U.S. AMAZON has changed
the nature of retail business which has consequently
threatened traditional retail store business, sadly,
causing top retailers to close a significant number of
physical stores at shopping malls. However, most
people are enjoying this convenient and thrifty
shopping experience.

Bezos has another dream. “I've been obsessed over
rockets, rocket engines, and space flight since I was five
years old,” 1 he said. He has been pouring part of his
fortune into his rocket company, Blue Origin. Wealthy
players like Richard Branson and Elon Musk as well as
Jeff Bezos have invigorated the space industry. All
seem to see the high cost of space exploration as a

critical factor in further space-related development.
Blue Origin has launched and landed its rocket which
is reusable with cleanup mostly consisting of sanding
the toasted areas and reapplying thermal protection.
The engine is never removed from the rocket for
maintenance. Affordable space tourism may not be so
far away from the reality.

Elon Musk, the South African entrepreneur, laid out
his master plan to establish Tesla Motors in 2006.
Musk’s dream is to build an electric car priced for the
mass market with driving range, styling, and
performance that can compete against some of the
world’s best-regarded carmakers. He was co-founder
of PayPal and poured the profits into launching Tesla.
More than 115,000 people placed pre-orders for Tesla
brands. Recently, Musk announced the annual sales
target of 500,000 by 2020. Musk also has the dream of
colonizing Mars, an impossible dream to most people,
but he has mobilized the project to launch a reusable
rocket with Space X.

Following the PC and internet, mobile devices and
information technologies have most recently been

changing people’s lifestyles through the sophisticated

network and cloud computing systems.
Computational processing power for digesting
information and operating devices in various

applications has been increasing through the Internet
of Things (IoT). The Internet of Things (IoT) is a
system of interrelated computing devices, mechanical
and digital machines, objects, animals or people that
are provided with unique identifiers and the ability to
transfer data over a network without requiring
human-to-human or human-to-computer interaction.
Kevin Ashton, cofounder and executive director of the
Auto-ID Center at

Technology, first mentioned “the Internet of Things” in

Massachusetts Institute of
a presentation? he made to Procter & Gamble.
Although the concept wasn't named until 1999, the IoT
has been in development for decades, and the practical
applications of the IoT technology can be found in many
industries today, including precision agriculture,

building management, healthcare, energy, and

transportation.  The first internet appliance, for
example, was a Coke Machine at Carnegie Melon
University in 19823. The programmers could connect

to the machine over the internet and check the status

1 The Space Symposium in Colorado Springs, Colorado April 12, 2016
2 Kevin Ashton, "That 'Internet of Things' Thing", RFID Journal, 22 June 2009.
3 “The Only Coke Machine on the Internet," Computer Science Department, Carnegie Mellon University, 1982.
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of the machine to determine whether or not the
machine would need to be refilled with cold drinks.

The IoT has increasingly emerged as a feature in the
automotive world in recent years. Google has devoted
resources to develop autonomous cars (or self-driving
cars) that would allow people to take road trips without
paying attention to driving. It’s a dream for a driver
who wishes to sleep, watch a movie, eat a full course
meal, or do otherwise while traveling by car. It's also a
dream for the regulators who have been struggling to
reduce the number of fatal traffic accidents involving
motor vehicles.

Parallel to the creation of the self-driving vehicles,
Uber has changed the traditional approach of
transporting people on demand. The technology
platform Uber developed uses is a smart phone
application to connect driver-partners and riders
through networks that take advantage of the internet
and information technology. Uber is currently talking
about the ride-sharing company's business model and
its vision for a future filled with robots and self-driving
cars. In September 2016, they initiated a pilot
program to test a self-driving Uber in streets of
Pittsburg, Pennsylvania.

An automobile is a product integrated with various
components, and mechanical functions in the engine
will be increasingly important to accomplish the
intended interaction between automobile and human.
Engine component technologies may have to be
developed based on the logic of synergy with IoT
technology, for example, to maintain precision and
failsafe operation of each component ideally with no
requirement of regular maintenance. Engines will not
only need to meet exhaust gas emissions standards and
achieve high brake thermal efficiency, but they will
likely require functionality equivalent or superior to an
electric motor and perform communication with a
human through artificial intelligence as part of
automotive function.

As has occurred in the financial and retail industries,

the transportation industries are believed to be in a

transitional phase that is leading into a new era in
conducting business. People who have educated
themselves to be part of automotive industries are no
longer the only professionals who can change the
automotive world. Those who have a dream and
vision of future transportation have begun to take on
serious automotive business and execute complex
development of technologies applicable to automotive
products that consumers would appreciate. Also,
future technologies are no longer only developed by a
system consisting of government agencies and
corporations. With dreams to improve people’s lives,
individuals (or entities) with resources can take on the
challenge and gather experts in multiple disciplines of
science and technology to mobilize projects that
contribute to innovative transportation goals.

In the U.S., a logical explanation about how to create
a product is often enough to generate respect and
attention when someone talks about an innovative idea
If the idea

sounds valid and provides a reasonable approach for

with clear objectives and approaches.

both the technological challenge and the business plan,
the idea captures people’s attention, and people start
talking about the idea.

when investors begin to see opportunity for capital

Talk then becomes reality

investment. Eventually, money flows in, and
sufficient capital makes it possible for an individual to
take on something bigger than they could do alone.
Those with an idea and who can earn serious interest
from investors become entrepreneurs like Steve Job,
Bill Gates, Michael Dell, Jeff Bezos, Elon Musk, Mark
Zuckerberg, and thousands more.

The individual’s freedom and independence that
most American people respect are the foundation of the
innovation contrast to a

bottom-up system—in

top-down system. This seems to have created
environment for anyone to become an entrepreneur,
which may be the strong asset of the U.S. in the

creation of globally sound ideas.
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