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NORTH
AMERICA

Atlgntic
Ocaan
LOCAL CHAPTERS CONTACT INFORMATION
AROUND THE WORLD

Chapter Representative Email

1 Iran Elaheh lzadi elahehizadi@suta.org

Italy Mohammad Mahmoodi m.mahmoodi.ee@gmail.com

3 Louisiana Houman Bedayat hbedayat@gmail.com
Michigan Hosein Nivi hossein.nivi@g

5 Montreal Sepehr Hamzelouia sepehr.hamzehlouia@gmail.com

6 New England Ms. Mona Nasiri mnasiri@som.umass.edu

7  Northern California Mohammad Hekmat m.hekmat@gmail.com

9 Southern California Mansour Farahanirad mansour rad@yahoo.com

10 Sweden Maryam Riazi maryam_riazi@yahoo.com

11 Sydney Mr. Morteza Mortazavi msmortazavi@hotmail.com

12 Toronto Firoozeh Abasian f abasian@hotmail.com

13 UAE Faranak Ghahremanpour faranak ghahremanpour@yahoo.com
united Kingdom Toktam Mahmoodi toktam_mahmoodi(@

15 Vancouver Ramin Behzadi behzadi.ramin@gmail.com

16 Washington DC Area Masoud Olfat masoud.olfat@gmail.com
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A5l

HOFE

AFHLA

Establishment of Four New Local Chaptersin 2013

Congratulation to the members:

Washington DC Area
Montreal
Italy

Louisiana

LL
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The Eig
Global
SUTA'’s

Reunio

August 1-3, 2014
RARRINPRA SRR

LIGs1 — %

www.SUTA2014.com
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2000) e San Diego
an
(2002) e Toronto
3rd ’
(2004) * Heidelberg
4th
(2005) e Santa Clara
5th
(2008) ¢ Vancouver
6th
(2010) e Gutenberg
th
Z e Ottawa

(2012)
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INVELOX is an innovative new wind power technology that is
poised to play a significant role in moving Middle East onto an
environmental, ecological and economically sustainable path.
While conventional wind turbines use massive turbine-generator
systems mounted on top of a tower, INVELOX, by contrast, fun-
nels wind energy to ground-based generators. Instead of snatch-
ing bits of energy from the wind as it passes through the blades
of a rotor, INVELOX captures wind with a omnidirectional in-
take and directs it through a tapering passageway that passively
and naturally concentrates and accelerates wind. This stream of
kinetic energy then drives a commercially available turbine-
generator system that is installed safely and economically at
ground or sub-ground level. INVELOX systems have cut-in
speeds much lower than what traditional wind turbines. Because
it has no rotating turbine or moving component at the

intake, this revolutionary technology can be deployed much
closer to where power demand is greatest: Middle East’s cities.
Indeed, one of the most powerful applications for INVELOX is
“Building Integrated INVELOX” (“BII”’); applicable to both
new building construction and retrofitted buildings, BII provides
distributed power throughout densely populated cities. At the
utility scale it has the potential to provide electrical energy at 1.5
cents per KWh. Using the INVELOX concept, a single tower

INVELOX produces 6

times more energy

INVELOX requires
less land as the towers
used are shorter and
smaller, with no

moving parts.

INVELOX does not
rely on high wind
speeds. It captures
wind at any speed,

even as low as 2 miles

per hour.
can generate up to 25MW of electrical power. The technology
has received several technology awards in USA in 2011-2013. —
s E M I NAR Author/Presenter: Time:
< Dr. Daryoush Allaei, P.E. Tuesday February 4, 2014,
= - Chief Technical Officer 16:00-18:00
' Sheer Wind, Inc. Location:

143Jonathan Blvd North, Suite 200
Chaska, MN 55318-2342, USA
Web: www.sheerwind.com

Email: dallaei@sheerwind.com

Seminar hall, Alumni Association
Bldg, Sharif University of Technology

For reservation or any more infor-
mation please call +98-21-66021512
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INVELOX - Making Wind a Reliable Source of Electrical Ener-
gy In Middle East

Platts - December 2013 Global Energy Award, Sustainable Innovation Finalist

After 35 years of some of the major changes in the Middle East economic development the
world has ever see, Middle East has grown to be and anticipated to continue as a signifi-
cant economic force in the world and become more and more an integral part of the world’s
economy. Like any other developing region, the growth in Middle East has come at a real cost
of environmental degradation and energy constraints. For Middle East to continue its ‘long
march’ to middle income status for the vast majority of its people, new approaches to econom-
ic development will be required. Central to seizing the opportunities and overcoming the chal-
lenges ahead is the effort to put in place a sustainable energy infrastructure in Middle East.
While Middle East has witnessed remarkable growth in fossil fuel-based energy production
and economy, continuing to rely on fossil fuel (oil, gas, and coal-fired) power generation for
the vast majority of her power is not sustainable. To address Middle East’s growing need for
sustainable energy solutions, Middle East must continue to build out its renewable energy in-
frastructure; she also must aggressively adopt new clean energy technologies. One such prom-
ising energy technology is INVELOX.

INVELOX
—-  Wind Delivery
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Nasser Sadati has been
with Sharif University of
Technology (SUT), Tehran, :
since 1990, where he is o B
currently a Full Professor e |
in the Department of Elec- -
trical Engineering, and the 3
Director of Intelligent Sys- w\/
tems Laboratory. As a full- ] ‘\ :
time faculty member of )I H/
Electrical Engineering Department at SUT, he has
taught 16 courses at both the graduate and under-
graduate levels. He has supervised more than 85
M.Sc. students with thesis and also the Ph.D. re-
search of nearly 10 students. He has taught
courses at Tehran University as well.

Dr. Sadati is the recipient of the Academic Excel-
lence Award for 1998-1999 from Sharif Universi-
ty of Technology and the outstanding research
recognition from the Ministry of Science, Re-
search and Technology, Tehran Iran, in 2009. He
is the Founder, and President of Intelligent Con-
trol Systems Research and Engineering Corpora-
tion in Tehran, Iran, established in 1992, where he
has been involved with industrial practice as pro-
ject leader, director of research, consultant and en-
trepreneur. Since 2008, he has also been working
with the Department of Electrical and Computer
Engineering, The University of British Columbia,
Vancouver, BC, Canada. From 1986 to 1987, he
also worked for NASA Lewis Research Center, to
study the Albedo effects on Space Station solar
arrays. Dr. Sadati’s research interests include in-
telligent control and soft computing, machine
learning, control of bipedal locomotion, large-
scale control systems, robotics, and robust control.
He is the author or co-author of nearly 300
technical papers published in peer-reviewed jour-
nals and conferences, including several book
chapters and books written in Persian on control
theory, fuzzy logic and neural networks. Dr. Sa-
dati is the first who has introduced and offered the
subject of fuzzy logic and intelligent control as
course works into the universities’ engineering
program in Iran.

Facebook Explores Al and

Deep Learning to Analyze Da-

ta and Behavior

Facebook has named New York Uni-
versity Professor Yann LeCun the
director of a new laboratory devoted to
research in artificial intelligence and
deep learning.

LeCun, is a pioneer in this growing field.
In the 1980s, LeCun proposed one of the
early versions of the back-propagation
algorithm, the most popular method for
training artificial neural networks. He is
also one of the leading scientists in
“deep learning”—a branch of machine
learning in which researchers aim to em-
ulate humans’ auditory and visual sys-
tems. Deep learning methods are used
for a wide variety of applications—
including speech and image recogni-
tion—by companies such as Google,
NEC, Microsoft, IBM, and Baidu.
LeCun’s recent research projects include
the application of such “deep learning”
methods to visual scene understanding,
visual navigation for autonomous ground
robots, driverless cars, and small flying
robots, speech recognition, and applica-
tions in biology and medicine.

LeCun will oversee the development of
deep-learning tools that can help Face-
book analyze data and behavior on its
massively popular social networking ser-
vice — and ultimately revamp the way
the thing operates.

With deep learning, Facebook could au-
tomatically identify faces in the photo-
graphs you upload, automatically tag
them with the right names, and instantly
share them with friends and family who
might enjoy them too. Using similar
techniques to analyze your daily activity
on the site, it could automatically show
you more stuff you want to see.
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Hybrid Control & Motion Planning of Dynamical Legged

Locomotion
By: Naser Sadati, Guy A. Dumont, Kaveh Akbar Hamed and Willian A. Gruver

his book which has been published by IEEE Press S e e
and Wiley, addresses a much needed state-of-the- —
art guide on building complex legged robots. The main Hybrid Control and
author of the book, Naser Sadati, is one of the graduates

o Motion Planning
of the Sharif University of Technology.

of Dynamical Legged

Robot control of dynamical legged locomotion has seen Locomotion
tremendous advances in recent decades, with hundreds
of walking mechanisms being built in laboratories
worldwide, helping people with disabilities and serving
as replacements for humans operating in hazardous en-
vironments. This book addresses the need in the field
for a comprehensive review of motion planning algo-

rithms and hybrid control methodologies for complex Ao Lopsed o R i
legged robots.

Introducing a multidisciplinary systems engineering ap-
proach for tackling many challenges posed by legged
locomotion, the book provides the engineering detail readers’ need to achieve dy-
namical legged locomotion, including hybrid models for planar and 3D legged ro-
bots, as well as hybrid control schemes for asymptotically stabilizing periodic orbits
in these closed-loop systems. Researchers and practicing engineers familiar with ro-
botics and control systems will gain a thorough understanding of:

» Hybrid systems and systems with impulse effects

 Offline and online motion planning algorithms to generate periodic walking and
running motions

 Two-level control schemes, including within-stride feedback laws to reduce the di-
mension of the hybrid systems

* Continuous-time update laws to minimize a general cost function online

e Event-based update laws to asymptotically stabilize periodic orbits

Complete with downloadable MATLAB code of the control algorithms and schemes
used in the book, Hybrid Control and Motion Planning of Dynamical Legged Loco-
motion 1s an invaluable guide to the latest developments and future trends in dynam-
ical legged locomotion.

NASSER SADATI is Professor in the Department of Electrical Engineering, Sharif
University of Technology, Tehran, Iran.

GUY A. DUMONT is Professor in the Department of Electrical and Computer Engi-
neering, The University of British Columbia, Vancouver, BC, Canada.

KAVEH AKBARI HAMED is Postdoctoral Research Fellow at the Electrical Engi-
neering and Computer Science Department, University of Michigan, Ann Arbor, MI,
USA.

WILLIAM A. GRUVER is Professor Emeritus in the School of Engineering Sci-
ence, Simon Fraser University, Burnaby, BC, Canada.
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Ten times more Throughput on Optical Fibers

graphical illustration of light signals sent through an optical fiber for 10x-enhanced da-
ta throughput (credit: Jamani Caillet/EPFL)

EPFL scientists have shown how to achieve a dramatic increase in the capacity of optical fi-
bers by reducing the amount of space required between the pulses of light that transport data.
Optical fibers carry data in the form of pulses of light over distances of thousands of miles at
high speeds. But their capacity is limited; because the pulses of light need to be lined up one
after the other in the fiber with a minimum distance between them so the signals don’t inter-
fere with each other.

EPFL researchers have come up with a method for fitting pulses together within the fibers,
thereby reducing the space between pulses. Their research, which has been published in the
Nature Communications, opens the door to a ten-fold increase in throughput in telecommuni-
cations systems.

According to Camille Bres, the lead researcher of this project, since it appeared in the 1970s,
the data capacity of fiber optics has increased by a factor of ten every four years, driven by a
constant stream of new technologies. But for the last few years the scientists from around the
world reached a bottleneck. The problem with this system is that the volume of data transmit-
ted at one time can’t be increased. If the pulses get too close together, they no longer deliver
the data reliably.

The EPFL team took a different approach: they noticed that changes in the shape of the puls-
es could limit the interference. Instead of replacing the entire optical fiber network, only the
transmitters would need to be changed. The EPFL team used a simple laser and modulator to
generate a pulse that is more than 99% perfect.

Simple lasers are generally made up essentially of
just one optical frequency, with a very narrow spec-
trum. However, a laser can be subtly modulated
(using a device called a modulator) so that it has oth-
er frequencies. The result is a pulse with a larger
spectrum. The problem is that the pulse’s main fre-
quency generally still tends to be stronger than the
others. This means the spectrum won’t have the rec-
tangular shape needed. For that, each frequency in
the pulse needs to be of the same intensity. So the
team made a series of subtle adjustments based on a
concept known as a “frequency comb” and succeed-
ed in generating pulses with almost perfectly rectan-
gular spectrum. The technology is already mature, as
well as 100% optic and relatively cheap. In addition,
it appears that it could fit on a simple chip.
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New Method for Mass Production of Graphene-based
Field-effect Transistors (FETs)

S chematic representation of the formation of BCN-graphene via solvothermal re-
action between carbon tetrachloride (CCl4), boron tribromide (BBr3), and ni-
trogen (N2) in the presence of potassium (K). Photograph is of the autoclave after
the reaction, showing the formation of BCN-graphene (black) and potassium halide
(KCIl and KBr, white). (Credit: UNIST)

Ulsan National Institute of Science and
Technology (UNIST) researchers in
Korea have announced a method for

mass production of graphene-based %o n - e
field-effect transistors (FETs). The de- o /z
. . < ¥
sign creates boron/nitrogen co-doped [kaeahin = ) Tl

graphene mnanoplatelets (BCN- %2 f
graphene) via a simple solvothermal re- x

action of BBr3/CCIl4/N2 in the presence
of potassium. Various methods of mak- e T o

ing graphene-based FETs have been ex-

ploited, including doping graphene, tai-

loring graphene like a nanoribbon, and using boron nitride as a support. Among the
methods of controlling the bandgap® of graphene, doping methods have shown the
most promise in terms of industrial-scale feasibility.

Researchers have previously tried to add boron to graphene to open its bandgap to
achieve semiconductor performance, without success, because the atomic size of bo-
ron, 85 pm (atomic radius) is larger than that of carbon (77 pm). Now, the UNIST
researcher team, led by Prof. Jong-Beom Baek, has found that boron/nitrogen co-
doping is only feasible when carbon tetrachloride (CCl4 ) is treated with boron tri-
bromide (BBr3 ) and nitrogen (N2) gas, which at 70 pm is a bit smaller than carbon
and boron.

Pairing two nitrogen atoms and two boron atoms can compensate for the atomic size
mismatch, so boron and nitrogen pairs can be easily introduced into the graphitic
network. The resultant BCN-graphene generates a bandgap appropriate for FETs.
According to Prof. Baek, although the performance of the FET is not in the range of
commercial silicon-based semiconductors, this innovative work should be the proof
of a new concept and a great leap forward for studying graphene with bandgap open-
ing. Now, the remaining challenge is fine-tuning a bandgap to improve the on/off
current ratio for real device applications. This research was funded by the National
Research Foundation (NRF) of Korea and the U.S. Air Force Office of Scientific Re-
search through the Asian Office of Aerospace R&D (AFOSR-AOARD).

* A bandgap is the energy required to allow an electron to move freely within a solid
material — a major factor determining the electrical conductivity of a solid. Sub-
stances with large band gaps are generally insulators; conductors (such as native gra-
phene) either have very small band gaps or none. Those with intermediate bandgaps
are semiconductors.
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The team’s next step will be to implant small patches of the synthetic cartilage in animal mod-
els. Once cartilage is damaged, it has little or no ability to repair itself. This artificial cartilage
has many of the properties of normal one and could be used to repair damaged tissue. This ap-
proach is a significant advance over previous methods in that it combines a very tough
“hydrogel”, which is soft and compliant, with a fiber reinforced matrix, which is strong and
flexible. Thus this material has many similarities to normal cartilage, and thus should last
much longer than standard materials. However, it will be many years before this technology
reaches the clinic.

Cellulose Nanocrystals Found to Have Stiffness of Steel

he same tiny cellulose crystals that give trees and plants their high strength, light weight

and resilience, have now been shown to have the stiffness of steel. The nanocrystals
might be used to create a new class of biomaterials with wide-ranging applications, such as
strengthening construction materials and automotive components.

Calculations using precise models based on the atomic structure of cellulose show the crys-
tals have a stiffness of 206 gigapascals, which is comparable to steel, said Pablo D. Zavattie-
r1, a Purdue University assistant professor of civil engineering. It is abundant, renewable and
produced as waste in the paper industry.” According to Zavattieri It is very difficult to meas-
ure the properties of these crystals experimentally because they are really tiny. However, for
the first time, they predicted their properties using quantum mechanics.

The nanocrystals are about 3 nanometers wide by 500
nanometers long, making them too small to study with
light microscopes and difficult to measure with laborato-
ry instruments. The findings represent a milestone in
understanding the fundamental mechanical behavior of
the cellulose nanocrystals. It is also the first step to-
wards a multiscale modeling approach to understand and
predict the behavior of individual crystals, the interac-
tion between them, and their interaction with other materials. This is important for the design
of novel cellulose-based materials as other research groups are considering them for a huge
variety of applications, ranging from electronics and medical devices to structural compo-
nents for the automotive, civil and aerospace industries.
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Alternative to Carbon Nanotubes: The cellulose nanocrystals represent a potential green al-
ternative to carbon nanotubes for reinforcing materials such as polymers and concrete. Appli-
cations for biomaterials made from the cellulose nanocrystals might include biodegradable
plastic bags, textiles and wound dressings; flexible batteries made from electrically conduc-
tive paper; new drug-delivery technologies; transparent flexible displays for electronic devic-
es; special filters for water purification; new types of sensors; and computer memory. Cellu-
lose could come from a variety of biological sources including trees, plants, algae, ocean-
dwelling organisms called tunicates, and bacteria that create a protective web of cellulose.
Cellulose nanomaterials are inherently renewable, sustainable, biodegradable and carbon-
neutral like the sources from which they were extracted. They have the potential to be pro-
cessed at industrial-scale quantities and at low cost compared to other materials. Biomaterials
manufacturing could be a natural extension of the paper and biofuels industries, using tech-
nology that is already well-established for cellulose-based materials.
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New Artificial Cartilage Mimics Strength and Supple-
ness of Native Cartilage

f l Viny interwoven fibers make up the three-dimensional fabric scaffold into which a
strong, pliable hydrogel is integrated and injected with stem cells, forming a
framework for growing cartilage. (Credit: Frank Moutos, Farshid Guilak)

A Duke University research team has developed a better ', \\N -
synthetic replacement cartilage in joints that mimics = V.
both the strength and suppleness of native cartilage.
An article on this work by lead authors Farshid Guilak, a \\
professor of orthopedic surgery and biomedical engi- A\ N\ =
neering, and Xuanhe Zhao, assistant professor of me- \ _

chanical engineering , has been published in Dec. issue
of the Advanced Functional Materials. =7

body — including in the knees, shoulders and hips. It can be eroded over time or be
damaged by injury or overuse, causing pain and lack of mobility. While replacing the
tissue could bring relief to millions, replicating the properties of native cartilage —
which is strong and load-bearing, yet smooth and cushiony — has proven a challenge.

In 2007 Guilak developed a three-dimensional fabric scaffold into which stem cells
could be injected and successfully “grown” into articular cartilage tissue. Constructed
of minuscule woven fibers, each of the scaffold’s seven layers is about as thick as a
human hair. The finished product is about 1 millimeter thick. Since then, the chal-
lenge has been to develop the right medium to fill the empty spaces of the scaffold —
one that can sustain compressive loads, provide a lubricating surface and potentially
support the growth of stem cells on the scaffold. Materials supple enough to simulate
native cartilage have been too squishy and fragile to grow in a joint and withstand
loading. Stronger substances haven’t been smooth and flexible enough.

That’s where the partnership with Zhao comes in. Zhao proposed a theory for the de-
sign of durable hydrogels (water-based polymer gels) and in 2012 collaborated with a
team from Harvard University to develop an exceptionally strong yet pliable interpen-
etrating-network hydrogel. According to Zhao, it’s extremely tough, flexible and
formable, yet highly lubricating. It has all the mechanical properties of native carti-
lage and can withstand wear and tear without fracturing. Zhao and Guilak began
working together to integrate the hydrogel into the fabric of the 3-D woven scaffolds
in a process Zhao compares to pouring concrete over a steel framework.

In their experiments, they compared the resulting composite material to other combi-
nations of Guilak’s scaffolding embedded with previously studied hydrogels. The tests
have shown that Zhao’s invention was tougher than the competition with a lower coef-
ficient of friction. And though the resulting material did not quite meet the standards
of natural cartilage, it easily outperformed all other known potential artificial replace-
ments across the board, including the hydrogel and scaffolding by themselves.
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