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A Word from the Chair

Welcome to the Fall 2009 newsletter of the Depantnoé Electrical and Computer Engineering. We widiKe to tell
you about some of the good things that are hapgeniour department.

One of the most significant changes came from atdram the State of West Virginia of $3.2 milliéor the purposes
of upgrading our laboratory equipment in enginegri®ur share was close to $400,000 and we hateaftéhe-art
equipment in several new labs. Our Circuits lab thgital multimeters, waveform generators, andlloscopes, all
from Agilent Technologies. They all interface wahPC via USB. You do not even have to touch tisrument to
set it up, collect data, and put that data direictiWord or Excel. You could also upload the desitope display as a
bitmap file. No more hand copying.

Another new lab is the Renewable Energy Systemsvitibtwo large solar panels and a wind turbine nted to the
roof of the engineering building and a one kilowattirogen fuel cell. Equipment for power electosnis also housed
in that lab. In our electromagnetic devices labnee/ have several variable speed drive units, diotyfour vector-
controlled AC units.

There are new units in the Controls lab, includingnverted pendulum and magnetic levitation. \&ectnew FPGASs
and microprocessor development boards for our ctengngineering students. Two other labs undeeldpment
are in communications (funded in part by a sizeahlennus donation) and in software radios. We tlhawee new
PLC laboratory stations using the Micrologix 11Q0CFor our Junior Instrumentation Lab.

| would put our teaching labs up against any osithiool’s comparable teaching labs and expect teawrhahead.

In addition to new equipment, we have new faculgmbers! Dr. Kourosh Sedghisigarchi is our experenewable
energy, Dr. Nan Wang is one of the computer engingdaculty, Dr. Uf Tureli is our wireless commugations
expert, and Dr. Didem Tureli is also in computegiarering, communications and electromagnetic gieltl should
also give congratulations to Dr. and Dr. Turelitba birth of their daughter, Hale, on February2@)9. Dr. Ram, Dr.
Davari and | round out the full department.

Lastly, we have good news with our accreditationcpsses. We have received renewed accreditatioouio
Electrical Engineering program and first-time addegion for our Computer Engineering program. Ksido the
faculty, students and supporters of our programs.

With best wishes,

INTRODUCING OUR NEWEST FACULTY

Dr. Kourosh Sedghisigarchi received both his BSEE and MSEE from Sharif Ursitgrof
Technology in 1994 and 1997, respectively, andRfi® in Electrical Engineering from Wes
Virginia University in 2004. He is currently anséstant professor at Department of Electrical a
Computer Engineering of West Virginia Universitystitute of Technology. His fields of interest
are: Fuel Cells, Renewable Energy, Power Electsprithergy Management Systems, Pow
System Security, Power System, Modeling, Stabditgl Control, Power System Operation a
Economics, Power Distribution Systems, DistribuBsherations.




Dr. Uf Tureli received his BS from Bogazici University in TurkéyS
and Ph.D. from the University of Virginia, Charlegtile, VA. Prior to
arriving at WVU Tech, he was an Assistant ProfesdgoElectrical and
Computer Engineering in Stevens Institute of Tetbyyg Hoboken, NJ.
He teaches classes in instrumentation, signalscantmunications in
electrical engineering. He is associate editor EfEE Transactions on
Vehicular Technology, and on the Editorial BoardEd§evier Physical
Communications. Dr. Tureli is recepient of 2008 WM¥RC Innovations
Grant ($40K).

Dr. Didem Kivanc-Tureli received her BS from Bogazici University ir
Turkey, her MS from the University of Surrey in ti& and her PhD from
the University of Washington in Seattle, Washingt&nior to arriving at
WVU Tech, she was a research associate at Stewnstitsie of Technology.
She teaches classes in electromagnetic fields emgter engineering. Hel
research interests are in wireless system desigjingsiementation.

In Fall 2009 she is teaching a new class on Soéwadio Design and
Programming. A Software Defined Radio (SDR) is areless
communication device in which much of the functidgehas been moved to
the software layer. Implementing the wirelessaadisoftware results in the
development of flexible communication systems whielm be deployed in
any wireless network.

Dr. Nan Wang received B.Sc. degree in Computer Science from Erakniversity, China in
1990; M.Sc. and Ph.D. degree in Computer Engingdriom the University of Louisiana at
Lafayette in 2000 and 2008, respectively. He worketh Beijing Institute of Control
Engineering, Beijing, China, from 1990 to 1998, igeig microprocessor-based digital
circuits and systems, and carrying out simulatiohsontrol system. From 2000 to 2002, he
was with Hughes Network System as a Hardware Ergingesigning and implementing
communication ASIC and FPGA. Since 2008, he haa beessistant professor in Department
of Electrical and Computer Engineering, West Viigibdniversity Institute of Technology. His
research areas include SOC/NOC communication awthite design, digital circuit design,
and digital VLSI design.

NOTABLE ACTIVITIES OF SENIOR FACULTY

Dr. Asad Davari

Direct Carbon Fuel Cell(DCFC) Research Project:

The Department of Electrical and Computer Engimggis receiving a three year multi-million dollasearch project
sponsored by Weapons Technology Analysis BranchmyAResearch Laboratory, Aberdeen Proving Grounds
Ballistics Technology Program. The current reseg@roject is a DOD related sensor development atichization. It

is a continuation of $2M+ project started five yeago.

Dr. Davari has been engaged in the following prsitesal activities:
- Chair IEEE WV Section
Technical Program Co —Chair, IEEE Southeastern $giom on System Theory (SSST) 2010
General Co-Chair, Thédnternational Workshop on Intelligent Systems Smaart Home (WISH 2009)



Dr. Surinder Ram

In the area of electric power and machinery coyrs@geral new components, both in lecture and &boy have been
incorporated. In the Power Systems Course, stadentrequired to do complete design and genquatdfisations of
electric power equipment transformer, circuit bexak cables, motors, etc. for industrial electigtribution systems.
Likewise, it is required of the students in the tBctive Relaying course to complete a project ofighe and

specification for the selection of relays and cdhoation in industrial electric distribution systemUse of ETAP in
the design project is incorporated as is typicdtiype by several power companies. Emphasis on InalysEC and

IEEE standards is embedded in design projects.

INTRODUCING OUR NEWEST LABS

AUTOMATIC CONTROLS LAB
The Lab is equipped with the following new piecésquipment:

Model 205 Torsion Disk With"3Disk Option 205a “Complete System”

Model 210 Rectilinear Mass/Spring/Damper With Opt&' Mass/Encoder “Complete System”

Model 505 Inverted Pendulum “Complete System”

Model 730 MagLev Apparatus “Complete System”

Real-Time Simulink (via ECP Extension to Real-Ti8ienulink) for each system

DSP Boards Upgrade -to work with Real-Time Simulimkexisting Models 205 Torsion, and 210 Rectlmea

ocourLDE

The objective is to assign projects to provide shig with realistic tasks to encourage teamwodeprendent working
and research capability, problem solving capabiétygineering experimentation, and engineeringgtesi



ELECTROMAGNETIC DEVICES LAB

Commensurate with recent industrial trends, we lzeeiired, with special state funding, DC, AC aretiér Control
Variable Speed Drives. Furthermore, highly muttdtional computer assisted “Data Acquisition Unitsive been
introduced in Electromagnetic Devices lab. Thetdacquisition Unit” has virtually eliminated theeed for several
conventional measurement instruments. It acceplg current and voltage information and generatat chbout
active, reactive, apparent powers, power factogu® and speed. Multifunction Data Acquisitiontardre equipped
with several oscilloscopes with the ability to digpinformation in time or phasor domain and previtdarmonic
analysis with the ability to record data in tabutairmat. Several recent alumni have reported sscstories about not
only by procuring employment on strength of powerriculum but as well how much they are applyinghgir jobs
what they have learned at Tech.

ALTERNATIVE ENERGY RESOURCES LAB

Dr. Kourosh Sedghisigarchi has established a statet “ALTERNATIVE ENERGY RESOURCES” Laboratory in
the Electrical and Computer Engineering Departnodriteonard C. Nelson College of Engineering anceSoés at
West Virginia Institute of Technology in June 200his lab was set up for two major purposes. Fitsis an
educational resource for both undergraduate andugta students to learn principles of the alteveatnergy
technologies. Second, it is to support researthdrarea of distributed generation and green erteynologies.

Dr. Sedghisigarchi has purchased and set up tleog equipment for the alternative energy labongt

1.
2.

Wind turbine (400 W): This turbine has been installed on the roof eféhgineering building

Photovoltaic solar panels (4*140 W): Two of these panels are installed on the rodmdineering building for
providing a maximum of 280 W electric power output

Polymer Exchange Membrance (PEM) Fuel cell (1.2 kW)This educational package comes along with its
DC/DC converter, DC/AC inverter, load bank andsitftware tool.

PEM fuel cell (150 W): The fuel cell is used for portable poweneration studies.

Ni-Cd Batteries: Suitable size to be used as a storage for anyeddlar, wind and fuel cell systems

Wind/Solar Energy Management System This is device equipped with maximum power kimg controller
useful for hybrid solar/wind applications

PCI National Instrument data acquisition cards These cards are installed on two PCs for momigoand
control of real-time systems through MATLAB/Reah# workshop toolbox

dSPACE Controller Board with real-time Interface (3 stations)

Voltage and current transducers:This transducers step down the measured voltagkswarents of any system
to an acceptable range for the existing PC-basgd Rcquisition System (DAQ) in the alternative rgydab



Available software tools include MATLAB/ SIMULINKwith all related toolboxes), Labview, Pspice, DspReal
Time Interface toolbox, and PSIM (Power Electrorgasiulation).

There are various applications for these facilit@perational principles of different alternativxlinologies can be
demonstrated and analyzed through real-time cdetsosuch as dSPACE controllers, National Instrum&CI-cards
or microchip based systems. For instance, thecilektack operation can be monitored in real titneng the steady-
state and transient operating conditions. This ggedncludes monitoring the fuel cell output vodtagtack current,
stack temperature, and inlet fuel flow while expeding different types of disturbances. For exampignsient
response of a fuel cell to sudden load changesbeaacquired and recorded. Lab users can desigejogeand
implement appropriate control methods to enhanee dperation and efficiency of the other availablierative
technologies such as PVs or wind turbines. Intamdisubjects such as dynamic model identificatgmid interface
techniques, active/reactive power control, protectilesign schemes, and methods for safe operatidistaibuted
generation standalone or grid-connected can bgmedi implemented and tested using the availabiétifes in this
lab.

POWER ELECTRONICS LAB

The power electronics laboratory is establishethatsame location as the Alternative Energy Labs Tab mainly
consists of a power electronic training system frobabVolt and power-pole DC/DC converter poles frétiRel
systems. The lab volt bench includes various nusiobé modules which can be used to build powerteac
devices. These systems operate like the industnied. (See next page.)

In addition to power electronics modules, two Plddules are purchased to be able to build closetkrmgsand
perform automatic control projects. These PID nteslunclude auxiliary nonlinear components suclsatsiration,
dead-end and filter blocks. The electrical and madcal parameters in power electronic systemsbeameasured,
displayed and analyzed using LabVolt Data Acquisittnd Management for Electromechanical System®PDAM-
EMS). Moreover, applications of the power elecit@ystems on alternative energy resources camsigrebd, tested,
and demonstrated using the existing facilities athblabs. These power electronic modules such & 16 SCR
modules can be trigged by the dSPACE controllefdaiional Instrument cards. Primarily, this laldesigned to be
used for education purposes to teach the princifl@ower electronics systems such as Thyristorad@ AC Motor
Drives, PWM DC and AC Motor Drives, Choppers, ami/three phase Voltage Source Inverters. Samplélseof
accomplished projects are:

Automatic Speed Control of a DC Motor with a fouragrant chopper drive
Automatic Position Control of a DC Motor using aBtidge DC/DC Converter

A Pulse Width Modulated (PWM) DC/AC 60 Hz Inverigith dSPACE controller
Automatic three phase Voltage Source Inverter (VSI)

Automatic Control (PID) of a Buck-Boost DC/DC Comtex

arwdE



COMPUTER ENGINEERING LAB

The computer engineering laboratory is equippeth wétrious instruments and pieces of equipment 13grvi
our electrical and computer engineering students. ané currently offering several computer engimegri
lab-based courses, such as CPE 310-Microprocesgsierss (HCS12 Microprocessor boards and its
peripheral devices, including keyboards, motors atwd), CPE 421-Embedded System (Dragon 12 and
Dragon 12-Plus microprocessor boards), CPE 454-Vli&ghniques (Magic 5.1 layout tool) and CPE 455-
HDL Digital System Design (Xilinx FPGA boards anddelsim 6.0 simulation tool). We are also applying
for CCLI and Instrumentation grants from Nationale®ice Foundation and West Virginia Higher Educatio
Commission to establish a full VLSI/FPGA laborat@ayd enhance the curriculum of the Electrical and
Computer Engineering program.




JUNIOR INSTRUMENTATION LAB

This is a brand new lab that will be offered theisgp2010 semester. It is intended to acquairdesits with

some of the practical aspects of industrial systentsautomation. Through four Senior Design pitsjece

have developed four platforms for laboratory exsasi two water tanks with temperature and leve$@sn
and controls, a conveyor belt with height sensasspeed control, and a pick-and-place carousel.

CIRCUITS LAB

The new equipment in the Circuits Lab is now ingecond year of deployment. We have 12 new lab
stations full of Agilent Technologies digital muiteters, arbitrary waveform and function generatars]
digital oscilloscopes. (See next page.) All thoé¢hese instruments interface through the USRBspiar a
PC. Now students can control the settings ofreitruments with the mouse and keyboard, creatérampi
waveforms with MATLAB and Excel, upload the oscdtmpe’s display to the PC as a bitmap file, anc&ehav
the multimeter send its values directly to Wordeacel. SWEET!



COMMUNICATIONS LAB

The Communications Laboratory has been named Zdi@es Butch, who has donated to the WVU Tech $025®
develop an RF laboratory. The Communication Labskeuthe RF Laboratory, Network Laboratory and TIMS
Communications Learning System.



The RF Laboratory
Dr. Uf Tureli brought with him his distributed RE&stbed from Stevens Institute of Technology in aan@008.

The testbed is funded through $72K US Air Forcadefbf Scientific Research grant.
The grant was intended to fund the development b aode cross layer testbed to
support cross layer research. Dr. Uf Tureli wasrdegh in December 2008 a $40,000
WV Higher Education Research Council Innovatioremgito support this testbed and
allow purchasing oscillators and additional micreevdardware to support extending
the range of communications to 800MHz -2.8GHz ardfnt ends to up/down
convert to 4.7-6.1GHz capability.

Dr. Tureli had two senior design groups work onlegaand digital portions of the testbed. These estitsl built
example prototypes of wireless transceivers whiaeln @nplement 2x2 multiple-input-multiple-output (MO)
communications from 800-2.8GHz and RF front endaptlown convert to 4.7-6.1GHz capability. This wexd an
easy task because the RF laboratory did not hav&Brmeasurement hardware.

An Agilent Spectrum Analyzer N1996A which can go tap6 GHz was purchased in
Spring 2008, along with N9310 Signal Generator Whian go up to 3 GHz for basic
testing of designed hardware using WV Equipmentiun

Network Laboratory

Dr. Didem Kivanc-Tureli has been supported by the Bbuipment Fund to purchase $15K
GNURadio USRP and USRP2 motherboards. Dr. Didenam@vTureli has established a new
course titled Software Radio and is using the nawd\are in this course. WVU Tech is one of
a handful universities who now has this hardwaretgach both communications and
networking as well as support undergraduate reketwrcimplement any communications
protocol from 1 kHZ to 5.7 GHz.

Dr. Didem Kivanc-Tureli was also supported by WV RIE Instrumentation Grant for $10K to
develop a sensor network laboratory. Towards,ahi two different sensor network kits have
been purchased. SunSpot Network hardware by Sundxet can be programmed using high
level object oriented Java language. The sensavonktnodes are essentially powerful 32 bit
computers which have been miniaturized in a semsde form factor. Therefore, sensor nodes
can run Java code natively without pre processingpmpiling. The Crossbow classroom kit is
programmed through C language. Electrical Engingestudents have C language skills and
Computer Engineering students have strong Javés s the networking kits allow both
program students to work with sensor networks.

Currently, the SunSpot platform is used in the tabtwry of the Electrical Engineering

Technology ELET 315 Measurement and Instrumentatiatiorm for telemetry applications. A senior @gsgroup is
using the Crossbow kit to develop a remote comtdotbbot. A new course in Sensor Networks is pldroeuse the
Crossbow Sensor Kkit.

TIMS Communications Learning System
The TIMS Communications system ($20K) is a versa@ibmmunications trainer that incorporates instnts'eeeded

for demonstrations and laboratory exercises inothictory Communications course. The instrument used in
Spring 2009 in the ELCE 332 course for practicahdestrations of AM/FM modulation, sampling and siligy.



Introducing an Outstanding Alumnus - Samuel Aaron Ward

A Mullens, West Virginia native, Aaron Ward gradedtfrom the West Virginia
University Institute of Technology in 2008 with a&helor of Science in Electrical
Engineering. He first came to WVU Tech in the fafl 1996 after graduating from
Mullens High School. A NASA and Leonard C. Nels@Gollege of Engineering
scholarship recipient, Mr. Ward began his studgea &omputer Science major.

After his first year at Tech, Aaron took a yearddmatus to seek direction for his life
before joining the United States Army in Novemb808. Aaron served four years
active duty in the Army as an 11-H (eleven-hotafahtry TOW Missile Specialist.

He was stationed in Germany for two years and at €Eampbell, Kentucky for two
years, during which time he was deployed on a girtimpeace-keeping mission in Kosovo.

In 2002 Aaron fulfilled his 4-year commitment tetArmy, earning him the $50,000 G.l. Bill to finanihe remainder
of his college education. Aaron enrolled back a¥WTech, changing his major to Electrical Enginagriand
simultaneously joined the West Virginia Army NatéiGuard as a 19-D (nineteen-delta) Cavalry Scobe National
Guard paid 100% of Mr. Ward’s tuition, so that loelld use the G.1. Bill to pay his monthly livinggenses. Over the
next year, Aaron married, had a son (Ethan), arsldeployed to the war in Irag. The 16-month depient took a
toll on the marriage; Aaron and his first wife diged in 2005. In 2006, after 8 years of servica;oh left the military
as a war veteran holding the rank of Sergeant, E-5.

In May 2006, Aaron met a high school band directamed Aimee, and they married in August of 200. thie

following months, Aaron’s father passed away amhthe, himself, was diagnosed with Type |l Diabefesspite the
emotional and physical setbacks — in addition eorttental strain of Senior-level electrical engiimggicourses, Aaron
excelled! He and his partners from two separateses designed and constructed two successfulcpsojdr. Ward

was awarded the 2007 — 2008 Most Outstanding Sefitive Year in Electrical Engineering & Computeatiehce.

Finally, twelve years after enrolling as a freshimsaron graduated.

A year later, he wrote an article about his Selesign project: a Solar
Tracker, which was featured as the cover storyNirts & Volts— an
internationally published electronics magazinet(pie below). Aaron also
founded the West Virginia Robotics Clubnw.wvrc.ug one year ago,
which meets weekly and monthly in Charleston, WNe has worked with
the West Virginia Department of Education, designitectronics kits; and
he is currently designing electronics for a UAV fwanned aerial vehicle)
with Air Robotics and the U.S. Air Force — just fan.

Aaron is an EIT (Engineer in Training) at ZMM Arbbits & Engineerin
Charleston, WV. Mr. Ward and his family attendrigain Baptist Church
in Dunbar, WV, where Aimee is the church pianist] &aron manages the
sound system. Aaron enjoys outdoor activities wite family, wood
working, stained glass making, playing piano, atbeg the symphony, and
designing robots.

“I have travelled to 18 countries around the woskeltved my country in the
military for 8 years, earned my degree in Electrieagineering, married a
woman whom | love, have a wonderful little boy whoiove, have a great
job, and geek out with the best of ‘em! | haveearignced dot in the last

thirteen years, and some of my best memories are iy years at WvU
Tech.”



