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ESP FACULTY PROFILES

Multidisciplinary engineering faculty members that provided instruction for the ESP program.
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DR. PAK CHEUNG EDGAR AN
Professor

Ph.D. — University of New Hampshire
Phone: 561.297.2459 / 954.924.7231
E-mail: ean@oe.fau.edu

Research Interests:

e Autonomous Underwater Vehicles
¢ Intelligent Control

¢ Learning Theory

¢ System Architecture

* Modeling and Simulation

DR. SAM HSU

Professor

Ph.D. - Florida Atlantic University
Phone: 561.297.3728

E-mail: sam@cse.fau.edu

Research Interests:

e Web Technologies

e Web-based Distance Learning

e Computer Internetworking

® Practical and Educational Projects

DR. JONATHAN BAGBY
Associate Professor

Ph.D. — Florida Atlantic University
Phone: 561.297.3462

E-mail: bagby@fau.edu

Research Interests:

® RF Circuits and Devices

* Numerical Electromagnetics
¢ Electromagnetic Scattering
Guided Waves

DR. DANIEL RAVIV

Professor

Ph.D. — Case Western Reserve University
Phone: 561.297.2773

E-mail: ravivd@fau.edu

Research Interests:

Active Vision Systems

Control Systems

Intelligent Transportation Systems

Autonomous and Driverless Cars

Innovative Thinking and Inventive Problem Solving
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DR. KHALED SOBHAN
Assistant Professor

Ph.D. — Northwestern University
Phone: 561.297.3473

E-mail: sobhan@civil.fau.edu

Research Interests:

* Geotechnical Engineering

e Pavement Materials/Design

e Geosynthetics

e Fatigue and Damage

e Alternative/Recycled Materials

DR. ALI ZILOUCHIAN

Professor and Assistant Dean for Graduate Studies
Ph.D. — George Washington University

Phone: 561.297.0432

E-mail: zilouchi@fau.edu

Research Interests:

e Control Systems

* Desalination Technology

¢ 1-D and M-D Digital Signal Processing
e Intelligent Control — Neutral Networks
and Fuzzy Logic

¢ Fuel Cell Technology
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DR. TSUNG-CHOW “JOE” SU
Professor

Ph.D. — Columbia University, P.E.

Phone: 561.297.3896
E-mail: su@fau.edu

Research Interests:

¢ Environmental and Industrial Fluid Mechanics
e Applied Mechanics

e Water Resource

¢ Wind Engineering
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ELECTRONIC DESIGN WITH OPERATIONAL AMPLIFIERS - EELC 3007

This course allowed students to gain hands-on experience in electronic circuit design using standard electronic
components and electronic lab instruments. The theoretical material and the design methods are covered through
interactive PSPICE software simulation sessions and lectures. The course lab experiments culminate in a design
project competition of a wireless optical communication system. Below is a brief outline of the course:

Instructors: Dr. Ali Zilouchian and Dr. Jonathan Bagby

FIRST DAY
Lecture:
Computer Lab:
Lab:

2ND DAY
Lecture:
Computer Lab:
Lab:

3RD DAY
Lecture:

Computer Lab:
Lab:

4TH DAY
Lecture:

Computer Lab:
Lab:

5TH DAY
Lecture:
Computer Lab:
Lab:

6TH DAY
Lecture:
Lab:

7TH DAY
Lecture:
Computer Lab:
Lab:

8TH DAY
Lecture:
Lab:

9TH (LAST) DAY

Lab:

Complex numbers; applications to RC circuits driven by a-c signals
DC electrical networks, a-c and pulse signals, capacitors and RC circuits
Familiarization with basic instruments, RC circuits

Fourier series; Frequency response; Filters
Op-amps: Inverting and Non-inverting amplifiers, Comparators
Op-amps - Voltage Gain, Comparators

The Physics of diode
Level Shifting, Low Pass, High Pass and Band-pass Filters, Difference Amp
Level Shifting, Band-pass Filter and Difference Amplifiers

The physics of transistors
Diodes, Transistors and applications
Diodes and transistor characteristics

Characteristics of transistors,
Audio Power Amplifiers
ED with Current Amplifier

Modulation
Characterization of a Microphone and Phototransistors &
Audio Power Amplifiers

Basics of AM Communication

AM Communication
Amplitude Modulated Optical Transmitter

Project discussion(AZ)
Amplitude Modulation Detection and AM Optical Receiver

Final Project, Project Demonstration and Design Competition

Students write one laboratory report for each laboratory experiment as well as one report for each computer simulation.
Due to space limitation of this journal, the reports are not presented here. However, the following is one laboratory report

(out of nine) that was selected for this journal.
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ASSIGNMENT ONE
By Lauren Wingkun

A) 7. Similarity

7.1 Look for Pattern/Rule

B) Title: Bank

C) Category: Business

D) Source: http://www.factmonster.com/ipka/A0801059.html - Fact Monster Website - Accessed June 19, 2007

E) Example: A bank is an institution for receiving, borrowing, exchanging, and safeguarding money and sometimes

F)

issuing notes and transacting other financial business. It is also used for investing money so that it can grow over
several years depending on what percentage the bank presents to the investor. The first bank was created by Alex-

ander Hamilton in 1791.

Relation to the Strategy: In nature, bees work by retrieving nectar from a flower and invest their nectar in a cer
tain place so that it can grow to become a comb full of honey. Banks use the same concept. People invest their
saved money in banks with the intention of letting it “grow” by a percentage

added each month or year by the bank.

A) 7. Similarity

7.2 Look for and use analogy

B) Title: Google

C) Category: Technology

D) Source: http://www.google.com/corporate/history.html - Google Corporate

E)

F)

G

~

History - Accessed June 19, 2007

Example: Google is the world’s biggest search engine that is widely used
around the world. It combines all the websites that relate to a certain topic for information, images, video, news,

maps and more.

Relation to the Strategy: Google used the same analogy of an encyclopedia, which is gathering information into

one resource for the purpose of assisting the public. The makers of Google, Larry Page and Sergey Brin, re-

called the problem of searching for information through multitudes of websites, which at the time were unorga
nized and cumbersome. But, they approached the ideal solution with
the help from very little and powerful people to create the monster
search engine we call Google.

A) 7. Similarity
7.3 Make it similar

B) Title: A Child’s Play Piano
C) Category: Toys

D) Source: http://www.gizmag.com/go/5895/ - “Learning to
read and play music via a video game” from Childsplay
- Accessed June 19, 2007

F) Example: A children’s play piano is a keyboard that resembles a piano
and encourages young children to create and play music. It also usually comes with special features, such as a
button that plays a familiar nursery rhyme.

Relation to the Strategy: This type of miniature piano imitates a real piano with the black and white keys. It
makes a familiar piano easier for kids to play with little hands and is slightly different than a real piano with a
visual screen and speakers. It also creates similar potential for the child to become a pianist through the play
piano than one who plays a real piano.
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ASSIGNMENT TWO
By Galit Raviv

A) 7. Similarity
7.1 Look for pattern/ Rule

B) Title: military uniforms
C) Category: Nature

D) Source: http://baysoundings.com/spring06/biomimicry.asp

E) Example: Soldiers that need to blend with their surroundings in order to stay safe.

F) Relation: The skin of cuttle fish can change color to match their surroundings, could be imitated in designing
military uniforms that do the same.

A) 8. Experimentation
8.2 Estimate/Guess

B) Title: pasta
C) Category: Food

D) Source: Galit’s Kitchen

E) Example: Cooking elbow macaroni.

F) Relation: Instead of counting every single elbow macaroni, companies put the average weight of a box. They find
out how much each box by estimating using previous boxes.

A) 8. Experimentation
8.3 Be prepared for serendipity

B) Title: Ivory soap

C) Category: Manufacturing.

D) Source: http://en.wikipedia.org/wiki/Ivory_(soap)
E) Example: Using soap and dropping it

F) Relation: The invention of Ivory soap was an accident. The accident actually solved most problems for soap users

because Ivory soap floats.
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ASSIGNMENT THREE

A New Water Sprinkling System
By Danielle Berkow

1. Uniqueness
1.1 Discover what does not change
-No answer

1.2 Compare features

-Compare qualities of different types of sprinkler systems at home improvement stores (such as Home Depot)
-Ask your neighbors what systems they use

-Compare prices of systems

-Compare the hassles of installing different systems

-Compare results (look at who has the greenest grass and what system they have)

1.3 Ideal solutions
-Wait for it to rain
-Reuse water from house (purified bath water, dishwater, etc.

2. Dimensionality

2.1 Start with less

-Don’t water your grass

-Have only one main sprinkler in the center of the yard
-Set it to sprinkle just once a week

2.2 Start with more

-Set up several sprinklers on the borders of the yard
-Set the system to sprinkle a small amount daily
-Flood the yard a few times per month

2.3 Manipulate dimensions

-Increase or decrease the amount of time spent on the yard

-Use sprinklers at varying heights

-Use a rotating sprinkler that spins 360 degrees

-While sprinkling, shade the yard from the sun with a tarp so the sun doesn’t cause the water to evaporate
-Only water at night

-Only water during the day

-Only water when the weather is cool/cold

-Only water when the weather is warm/hot

2.4 Reduce details
-Use a system that sprinkles the lawn quickly
-Coat the lawn twice with the hose and walk away

2.5 Duplicate/Repeat

-Set up a dryness monitor that automatically tells the sprinkler system when to turn on and off, so it repeats the
necessary action when it needs to

-Repeat the process of watering when the grass looks dry

-Pay your neighbor or relative the repeat the process twice a week

3. Directionality
3.1 Take it the other way around
-Store water underground and release it when grass needs it

3.2 Direct it

-Direct water flow using a grid system

-Reprogram neighbor’s sprinklers to hit your grass

-Use buckets to catch rain and store for later grass-watering use

3.3 Change point of view

-Set up sprinklers from tree tops aimed down at the grass
-Use a moving sprinkle that constantly changes aim and flow
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4. Consolidation

4.1 Combine

-Water the lawn before, after, or while washing the car

-Filter bathwater, dishwater, or clothes water and dump on the lawn

4.2 Make multi-purpose

-Let your children, friends, or neighbors play water games while watering the lawn
-Rinse dishes while watering the lawn

-Wash clothes while water the lawn

-Wash your pets while watering the lawn

4.3 Use multi-meaning/ambiguity
-No answer

5. Segmentation

51. Share/manage resources

-Share or alternate lawn-sprinkling duties with a neighbor
-Pay a neighbor or relative to water the lawn

-Hire a lawn watering service

-Gather water from a nearby canal or lake to use on the lawn

5.2 Segment
-Divide the yard into areas that need “high attention,” “medium attention,” and “low attention” regarding watering
-Divide the lawn from the street so that the street never catches any spare water

i

5.3 Separate

-Block off parts of the lawn that don’t require water to save it for the rest of the lawn
-Separate the roots of the plants from each other so they don't steal water from other plants
-Place the sprinklers on poles for greater surface area coverage

6. Modification

6.1 Rearrange

-Redecorate the lawn using plants that don’t require much water
-Reorganize the lawn to be highly water efficient

-Reorder the sprinklers so they hit ideal parts of the lawn

6.2 Extract/pull
-Remove wasteful plants from the yard

6.3 Substitute

-Use water balloons instead of sprinklers
-Use the hose

-Use buckets

-Wait for rainstorms

6.4 Add/subtract
-Increase amount of sprinklers
-Decrease amount of sprinklers

6.5 Change
-Increase the amount of water used
-Decrease the amount of water used

6.6 Self-Modification
-Program the system to monitor itself and react to varying weather conditions

6.7 Add something between

-Subtract water-inefficient plants from the yard
-Add water efficient plants to the yard

-Use a less water absorbent soil or mulch

6.8 Localize

6.9 Take partial/overdone action
-Increase the number of days the lawn is sprinkled
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-Decrease the number of days the lawn is sprinkled
-Decrease the size of the yard
-Water and monitor the yard yourself

6.10 Automate
-Set up a system that automatically detects levels of dryness and reacts

6.11 Purify/mix

-Collect dirty water; purify it; use on the lawn

-Mix minerals or fertilizers with the sprinkler system to add life to the lawn
-Mix a mechanical sprinkler system with an electrical automatic system

6.12 Personalize
-Patent your own sprinkling system invention and use on your lawn

7. Similarity

7.1 Use pattern/rule

-Predict weather patterns through observation

-Check the newspaper for the weather

-Watch the news for the daily weather

-Call the weather station for guidance

-Set the sprinkler to detect and react to changing pressure and air humidity

7.2 Analogy
-No answer

7.3 Make similar
-Copy a neighbor’s system if their lawn is ideal
-Copy nature’s patterns for the ideal “rainy” environment for the lawn

8. Experimentation

8.1 Work it out

-Experiment to see if materials other than water works for the lawn
-Use new kinds of fertilizer to conserve water

8.2 Estimate

-Guess how much water the lawn consumes a week
-Measure how much water the lawn consumes a week
-Delegate water usage depending on the season/month

8.3 Be prepared for serendipity
-Have a backup system just in case there is a drought or flood

New Grocery Shopping Apparatus

1. Uniqueness

1.1 Discover what does not change

-Use a general basket with changeable handles (short, medium, long, thin, medium, thick)

-Use a sack with different material options (plastic, paper, cloth, etc.)

-Use a crate like body with extra features the customer can choose to add or subtract, such as wheels, a handle, strap,
extra space, or padding

1.2 Compare features
-Sample shopping apparatus’ from around the world and compare their sizes,

extra parts, and other design features to pick what’s best for yours\

1.3 Ideal solutions
-No Answer
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2. Dimensionality

2.1 Start with less

-Make the design small, such as a small bag

-Make the design lightweight

-Force customers to shop for only a few items at a time

-Use a recyclable material (paper or plastic)

-Make as simple as possible with no extraneous detail or decoration

2.2 Start with more

-Make the design large

-Make the design thick, sturdy, and heavy

-Design for only “large amounts” with greater space
-Allow a very high maximum carrying weight

-Use a permanent material (wood, metal, heavy plastic, etc.)
-Add psychological traits to the apparatus

2.3 Manipulate dimensions

-Design a rolling cart apparatus that stacks up high in the air but doesn’t have a large diameter
-Add a timer on the cart to allow customers to see how long they’ve been shopping

-Design each apparatus to carry the shopper as well

2.4 Reduce details
-Design an apparatus lacking decoration (just plain white)
-Use a cubical design the yields the greatest volume

2.5 Duplicate/Repeat

-Imitate the baby carrier apparatus
-Imitate a purse

-Imitate a backpack

-Imitate a baby stroller

-Imitate luggage

3. Directionality

3.1 Take it the other way around

-Each customer brings his or her own container/apparatus

-Have no apparatus; each customer can only buy what he or she can carry

3.2 Direct it

-Use a spherical design that rolls in a certain direction when directed

-Use the general shopping cart design with a steering wheel for better guidance

-Allow each customer to plot the course of the grocery store he or she will take and then program the apparatus to
follow those guidelines

3.3 Change point of view

-Have an Apparatus Design Contest and see what people turn in

-Ask children what they think would be the ideal shopping apparatus

-Survey the population for the best apparatus idea

-Have the apparatus float alongside the customer

-Have the apparatus float above or behind the customer

-Attach a simple box to a wire that hangs above the customer’s head, following

4. Consolidation

4.1 Combine

-Combine the shopping apparatus with a payment receiver to shop and pay simultaneously
-Combine the apparatus with advertisements to promote certain products

-Combine with sanitation tools to keep each apparatus clean

-Combine with comfortable holding/pushing/carrying parts to make more enjoyable

4.2 Make multi-purpose

-Design the apparatus to hold shopping lists

-Design it to contain and entertain young children

-Design to keep the shopper entertained (with a radio or television attached)

4.3 Use multi-meaning/ambiguity
-No answer
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5. Segmentation

51. Share/manage resources

-Customers shopping for alike items share a large apparatus
-Families share one apparatus

-Customers in the same isle share the same apparatus

5.2 Segment

-Design several different apparatus’ all controlled by one customer

-Have one apparatus per isle

-Design the apparatus to be foldable

-When each compartment is full, it breaks off and travels to a storage area to wait for the customer

5.3 Separate

-Keep different foods at different temperatures

-Keep differently priced foods in different sections

-Keep the flavors from mixing

-Use air-tight compartments

-Design separate compartments for different food types

-Design an apparatus that separates personal belongings from shopping items

6. Modification

6.1 Rearrange

-Organize the products based on price, weight, or type

-Make the apparatus changeable based on the customer’s height

6.2 Extract/pull
-Program the cart to extract items that the customer decides he or she doesn’t want

6.3 Substitute

-Instead of a pushing handle, use a strap for carrying
-Instead of cart using wheels, use treads for better traction
-Instead of a handle, use a steering wheel or lever

6.4 Add/subtract

-Make the cart’s speed programmable based on the customer’s time constraints
-Add extra wheels for better turning agility

-Remove the sides of a typical cart for just a flat surface with several layers

6.5 Change
-Allow the customer to change the cart’s “friction level” if he or she desires a workout while shopping

6.6 Self-Modification

-Design the apparatus with a flexible material that changes shape when items are added
-Design the apparatus to change its temperature when necessary

-Design the apparatus to adjust its weight for optimum comfort for the customer

6.7 Add something between

-Add a foam cushion on the bottom of the apparatus to better support the food

-Add water-absorbent paper lining to protect the apparatus and floor from getting wet
-Line with plastic to prevent disease transmission

6.8 Localize
-Design for the customer to place most important parts closest
-Design one part of the apparatus to store, and one part of it to calculate cost

6.9 Take partial/overdone action

-Allow the customer to be minimally involved in the apparatus-steering process by employing cart pushers to do the
work for the customers

-Automate the apparatus to follow the customer so he or she only has to worry about selection

6.10 Automate

-Make each apparatus a programmed robot that follows the customer

-Program each apparatus with an electronic shopping list that checks itself off
-Program each apparatus to inform the customer of item’s weight, function, and price
-Make the payment automatic (electronically) with the immediate selection of each item
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-Design the shopping apparatus to steer and control itself using sensors

-Design the apparatus to automatically sense the changing temperatures of each item and compensate, changing the
temperature to keep each item’s temperature constant

-Design the apparatus to automatically wrap, package, and price stamp each item

6.11 Purify/mix
-Use alloyed metals in the design so it will be hardier

6.12 Personalize
-Allow each customer to design his or her own apparatus
-Allow each customer to select a semi-personalized apparatus before shopping
-Allow each customer to choose an apparatus based on size of shopping list
-Allow each customer to choose an apparatus based on weights of products
-Allow each customer to choose a certain apparatus designed for products of
certain temperatures, sizes, or specialties (for example ice cream requires storage in the cold)
-Allow customers to choose colors of the apparatus

7. Similarity

7.1 Use pattern/rule

-Design the apparatus to imitate containers (such as a kangaroo’s pouch) from nature

-Design the apparatus to move at a constant rate relative to those moving around it

-Divide the store into three “lanes,” slow, medium, and fast, and then design different carts that move at different
rates according to the customer’s desire

7.2 Analogy
-No answer

7.3 Make similar

-Imitate the baby carrier apparatus

-Imitate a purse

-Imitate a backpack

-Imitate a baby stroller

-Imitate luggage

-Design a symmetrical shape, either a cube, pyramid, or sphere

8. Experimentation

8.1 Work it out

-Experiment with different materials (plastic, metal, cloth, glass, paper, rubber, etc.)
-Survey the supermarket population for their opinion on the new apparatus
-Calculate the number of customers that would benefit from the new apparatus

8.2 Estimate

-Estimate the cost of the new apparatus

-Compare the cost to benefit ratio of the new apparatus
-Estimate the amount of time each apparatus will last
-Develop sample apparatus’ for experimentation

-Run an experiment using different types of apparatus

8.3 Be prepared for serendipity
-No Answer
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EXPLORE NANOTECHNOLOGY - BME 3570

This course provides students with a journey into the nanoworld through lectures, demonstrations and projects. Stu-
dents explore the landscape of smart materials, sensors, biomedical applications, energy capture, transformation and
storage, optics, electronics, fabrication, modeling, nano business and nano industry. This course introduces to future
engineers (1) science and engineering at molecular scales and (2) how to harness our knowledge of nanoscience to cre-
ate materials, machines, and devices that will fundamentally change the way we live and work. The following papers

selected provide an overview of how nanotechnology can play a role in today’s society.

Instructor: Dr. Tsung-Chow (Joe) Su

SOLAR ENERGY AND NANOTECHNOLOGY
By Durga Ayyanathan

Solar energy has been known to us for a long time, that the words don’t really mean much to us, since through all

this while we have not even been able to efficiently convert that energy into useable energy for the general popula-
tion. That is going to change with the newfound discovery of nanotechnology. Nanotechnology is going to improve
the efficiency of solar energy and thus, help lower the expensive costs. The advantages are that it is free, and it can be
obtained all around us. It will never run out in our lifetime, and it doesn’t have to be manufactured like oil. The only
problem is that the solar cells are very expensive to make, and so they are used for high-tech purposes, and cannot be
used for our everyday needs. This will change with the introduction of plastic that is conductive. Plastic is very cheap,
but before it resisted electrical conductivity. Now, that this is not so, plastic can be used to make the solar cells, so that
they are cheaper. Researchers are also looking into other organic materials, in the same family of plastics, and the
results will prove very beneficial.

The actual results are endless. It can be placed on cell phones and laptops, and generate a longer life before the battery
needs recharging. Maybe, in the future, they won’t need to be plugged in anywhere to be recharged, and it will just
recharge anywhere, proving nanotechnology’s superiority. It can be put in hybrid cars, so they can run longer without
needing a great amount of fuel. Another interesting concept is that they can be draped and built within building, and
if the solar cell’s efficiency becomes very, very good, then just sunlight can power the buildings’ electricity needs.

Scientists at Drexel University are working on this, where they are combining a mirror concentrator with a photo-
voltaic cell. This results in the same generation of power, but thanks to nanotechnology, a less occupation of surface
area, and so the cost is much, much less. This, in turn, would lead to “a solar power plant that would need only half
as many cells”, so as to turn the costs around to a mere amount of a coal/petroleum place. This is very promising, as
research has already been done towards it, and so the future of solar energy seems bright with the assistance of nano-
technology with photovoltaic cells and mirror concentrators. At the Massachusetts Institute of Technology, similar
approaches have been taken. The students and faculty both said that the facility’s top research priorities should be the
conservation of energy. They are promoting awareness throughout the campus and taking steps toward education,
and consumption reduction.

In conclusion, my final view of this matter is that, we should be working very hard to find the solution to our prob-
lems, and so as to plow through with research. During this, everyone needs to be thoroughly educated on how
important the environment is, and show all the benefits that it has given us. We need to impress the importance of
this matter, and although we boast of how research has been helping us, we need to keep in mind of the economy
and how major businesses will find this hurtful to their economy. That is the problem with all major discoveries, and
we must cooperate with each other. The fate of the environment is in our hands, and with successful research such as
with plastic conductivity, meaningful education and cooperation, we can certainly do it.
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NANOTECHNOLOGY AND FUTURE SOLDIERS
By Tiffany Wong

The only time you will notice their presence is after, you feel the agonizing penetration of the bullet into your flesh.
You won't be able to see them or detect them, because they move with such stealth, it’s almost as if you're fighting
against some invisible force. This force is no other than the future soldier, the deadliest weapon on the battle field...

Military scientist is currently pursuing the development of an online internet to expedite soldier communication.
Each soldier will have a nano sized computer embedded in his uniform that links him to the network. The soldier
will be able to communicate with any soldier on the battlefield or in any militaristic vehicle. The sound received by
the soldier is actually heard as a voice in the soldiers own head. A new technology called bone conduction uses the
human’s hollow skull to simulate the acoustic effect which the oratory message is echoed within the soldiers head. If
the soldier even whispers, the nano sensor next to his skull will transmit the sound to his comrades who hear it as a
voice in their heads.

The helmet will give the soldiers the ability to see 3D like image of the battle that is thousands of meters deep and tall.
They will also be able to look down on the battle field from a UAV or spy satellite. With the advent of the helmet sol-
diers will be able to see with infrared night vision or even through solid walls, using thermal vision to track the warm
bodies of their living enemies. The GPS system located within the helmet will highlight allies in blue and enemies in
red. With PDA the soldiers can transmit the coordinates of a target back to the command station in under three sec-
onds, which is about ten times faster then the present capabilities.

Nanobots in the future will be used to create “smart uniforms”, which will keep the soldiers alive in remarkable ways.
The uniform wears like a shirt until the textiles senses the eminent danger of some sort of assault, then it instanta-
neously becomes solid. Besides exhibiting impenetrable properties the smart uniforms will also monitor the soldier’s
health and transmit the information to medics. Even before the medics arrive the smart uniform will work to keep the
soldier alive. It’s almost as if the tourniquet is built in. If the soldier hits a button it is activated, or if the soldier is un-
conscious it can be activated remotely. The tourniquet even pulses allowing blood to flow through the limb to prevent
the possibility of a future amputation. Another way the uniform will protect the soldier is by making the soldiers ap-
pear to be invisible. Currently millions of microscopic cameras and mirrors are being interwoven into the suit, so that
the back ground, will be reflected over his suit. Artificial Nanotech muscle will be another layer interwoven into the
uniform and will act like human muscles when empowered. The soldier only has to use fifteen percent of the twenty
percent of their normal body strength and the “exoskeleton” will compensate for the rest.

The bullet proof vest that goes over the uniform has also been revamped, through the use of a nano fluid known as
STF or shear thickening fluid. STFs are special materials with nano particles that exhibit properties comprised of both
solids and liquids; but are rarely found in the same material. It is commonly referred to as “liquid armor”, it remains
in a fluid like state under normal conditions; but appears to seemingly adopt rigid qualities and become less penetra-
ble when impacted. As a result this special material can be applied to conventional ballistic fabrics or other materials
used in armor applications, allowing them to become simultaneously resistant to penetration when impacted by a
spike, knife, or high velocity projectile, such as a bullet, or fragment. STF treated fabrics effectively spread the energy
over a larger area. An interesting property about STF is that it remains liquid under normal conditions, and after pen-
etration it returns back to its original liquid state.

The artillery of the future will allow the soldiers to engage in warfare against tanks and, big guns, such as automatic
machine guns. A single soldier will be able to destroy jet fighters and combat helicopters with the advent of the futur-
ist technologies being developed. One of the weapons that are presently being developed is “Metal Storm”, which is
anew type of gun that launches a solid wall of bullets, up to a million per minute, all at once. The casings for such
guns, with nanotechnology will be made of cellulose, which is very light weight, and dissolves when ejected from the
weapon. It also makes it impossible for anyone to try and investigate a covert military operation. A weapon design
that will not need casings for ammunition consists of a quiver of four mini missiles attached to the wrist of the soldier.
Not only will the guns be reinvented, but so will the bullets. Nanotech based “smart bullets” will be able to explode in
the air raining down shrapnel or explode only after going through a wall. If these weapons fail to destroy the target,
the future soldier will be able to “tap into” any nearby military vehicle to finish the job.

The beginnings of these technologies are being used right now to build a force of super commandos coined the
“Striker Brigades” , which are currently training in California and may be tested against resistance in Afghanistan and
Iraq. The final step will be the complete transition of the US military, to the objective force, which will have all but the
most futuristic nanotechnology.

Works cited:
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Molecular Condoms
By Brittany Blanco, Stephen Bradford, Olivia Langdon, Spencer Taube, Alexandra Wallmueller, Christina Zarrilli
Chase Pederson

Abstract

Nanotechnology developments are constantly affecting and advancing our society. They have been changing our
computers, phones, televisions and other media products. The research has also revolutionized our energy and
means of transportation. This technology has allowed for many medical breakthroughs. Much nano research has
been done to combat fatal diseases, like cancer, but nothing has been proven to cure AIDS. More than 39 million
people have been diagnosed with this disease in South Africa alone. If 17 million have died due to this, one should
wonder how we have yet to make substantial advancements towards its treatment or cure. Yes, beneficial treating
methods have been developed, but costing over ten thousand dollars is not going to help one of those affected in Af-
rica. Currently, Nanotechnology is in great process in helping to prevent the spread of HIV/ AIDS through affordable
means.

Introduction (what you do)

Nanotechnology is on its way to help expedite the fight against the rapid spread of the deadly AIDS virus. As many
already know, the phrase “Safe Sex” generally means use a condom. Condoms help prevent pregnancy and are safe
against many STD’s, but the vast majority of people infected with the virus are rape victims, or they have no knowl-
edge of condoms. Much nanotechnology research on condoms and various virus protections has begun in order for it
to be available and affordable, not only for American citizens, but also those poverty stricken in Africa. As a solution
to this problem, the latest technology being developed is called the “molecular condom”.

Method (how you do it) (proposed)
The molecular condom is a polymer composed of three chemicals: N- isopropylacrylamide, butyl methacrylate, and

"

acrylic acid. For the prevention of AIDS, researchers are producing this ““molecular condom” women can use daily.
It is used by vaginally inserting a liquid that would turn into a gel-like coating and then, when exposed to semen,
returns to liquid form and releases an antiviral drug.” This drug disables any AIDS/ HIV present in the semen. Re-

search is being done by the University of Utah to combat AIDS with this process.

“The vaginal gel is called a ‘molecular condom’ because it is composed of molecules that are liquid at room tempera-
ture and, when applied in the vagina, will spread and turn into a gel and effectively coat the tissue.” This prevention
method will only stay at a solid state while in the acidic environment of the body. Once released out, it again turns
into a liquid.

Expected result

This nanotechnology research will result in great benefits. It will give women more control over their healthcare, and
STD contrapment. This will be cheap to manufacture and will be able to be easily distributed throughout Africa. This
makes them ideal for the United Nations and other NGOs and their goals of fighting AIDS.

With the molecular condom it will be possible to combat the spread of a horrible disease which kills billions of people.
Once this new technology can be produced and used, it can be brought to Africa and poor countries to help all the
citizens. Although, it is currently only 50 to 60% effective, researchers hope to one day make it 90% effective and com-
pletely prevent this killer disease!

References
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WATER DESALINATION/ ENVIRONMENTAL APPLICATIONS
By Vivek Kumar, Nihkil O and Anup Parikh

Abstract

One of the major issues regarding agriculture today is proper irrigation. Crops need to be irrigated with a clean water
source. Despite previous advancements in irrigation techniques, This year alone there were two massive recalls due to
crop contamination with E-Coli. Through a series of comparative analyses our team has come to the conclusion that

a mechanical “filter” could be made using carbon nanotubes. This filter would have several practical applications in
both crop irrigation, and water filtration. We also believe that carbon nanotubes can be applied to water sources in pill

form to eliminate chemical threats.

Background

Water is a staple of life. One of the largest problems that had to be overcome in human history was the fact that water
is not promised to any civilization. As human civilization began to create cities it was important to find a way to pro-
vide water for the population. Today water remains to be our greatest renewable resource. The only thing is that the

amount that is available for use is starting to become sparse.

The largest source of water in the world is in our oceans. The only problem is that this water is not readily available.
Water desalinization is a fairly old process that uses reverse osmosis in order to separate salt from water. Previous
technology forces water through a semi-permeable membrane with the application of high pressurized force. The
problems with the previous system included that to reach the high pressures a lot of energy was needed as well as the
fact that semi-permeable membrane that was used to separate water and salt are not strong enough to withstand the
pressures exerted by the process and thus would sometimes break. This membrane is extremely costly so the process

is overall expensive.

Also another problem is where all the salt is placed after it is taken out of the ocean water. Most companies that do re-
verse osmosis just dump it back into the ocean. This greatly affects much of the environment and disturbs the balance
of the ecosystem. This has major impact on near shore fish and coral, but as more salt is added, it affects all wildlife.
Reducing the cost of cleaning the water could possibly persuade the company to spend more on finding better ways

to get rid of the leftovers of the desalinization process.

Design Proposal
With nanotechnology we will be able to create a filter that can filter out particles that are larger than a certain size.
Also by using technology similar to carbon nanotubes we will be able to ensure that something far more structurally

sound could be created. This would ultimately make the ocean available as a practical source of water again.

Recently the University of Rochester has been able to design a filter that could help in the separation of specific

types of proteins and aid in the dialysis of the blood. The same technology could be engineered to filter out only salt
molecules in ocean water yielding pure water. One of the special properties of the filter is that it changes it pore size
according to temperature. At one temperature, it can filter out all particles greater than one size and then filter out
other particles at another temperature. Also, with the use of nanotubes, the water needs no outside force to push it
through. So the expensive high pressure equipment is no longer needed and therefore the desalinization process
becomes cheaper. A water molecule is roughly .2 nanometers in diameter. An E-Coli bacterium structure is roughly .8
micro-meters in size. Clearly there a water molecule is a lot smaller than E-Coli. Through use of carbon nanotubes in
a structural mesh, a fine filter could be made that only allows particles that are the size of water through. There is no

need for such a contamination to ever again by such a massive pollutant.

34 Florida Atlantic University, College of Engineering and Computer Science



Another way to help with water decontamination is through the use of special chemicals. Current research using
nanotechnology against cancer research has created a pill that has a “Time Release” application. A similar application
can be used in the ocean. The pill can have an outside protective coating that is impervious to most reactions. Most
chemicals in the ocean wont effect it, and if say a fish or other animal digested it, it would stay in its pill form and
wont effect the fish. When a special pollutant in the water, such as NO, comes in contact with the pill, it will release its
contents, oxygen in this case, converting the NO into harmless and stable NO2. Though oxygen is normally helpful

to fish, bubbling oxygen throughout the whole ocean is impossible, but that is the only treatment we have right now.
By encapsulating the oxygen, much less is needed, and none is wasted. All of it is stored until it comes in contact with
a chemical that could possibly become stable when reacted with oxygen. This principle is more useful when certain
contaminants in the ocean can only stabilize by reacting with other pollutants, or chemicals that are normally danger-
ous to fish. The capsule would hold the chemical until it reaches the contaminant and only then releasing the chemi-
cal. Though this method is still to expensive to use on the whole ocean, it is very useful for small lakes and ponds. The
nano — capsules can be spread all over the pond or small lake and then the chemicals could do the rest themselves.
This method could also be used in a water processing plant. Some of the methods they use are costly and making
small capsules instead of having to use expensive methods, such as making a very large tank that has a special bub-
bling system, is much more economical.

Conclusion

Though water treatment today is tried and tested to be successful in removing most contaminants, it is impossible to
remove everything. The expensive equipment needed to remove everything would be unfeasible. Instead of need-

ing to use much of the large and expensive equipment only two things are really needed. First is the nano filter. This
can remove all contaminants at the molecular level. The filter can be calibrated to take out all particles larger than a
water molecule. Since water molecules are one of the smallest molecules, almost everything would be removed in one
fast and simple system. Only things like hydrogen gas would be able to get through the filter, and since it is a gas it
would have floated away. Also, the filter method is very thin and has low internal friction, allowing water molecules
to pass with only the force of gravity. This greatly reduces the cost of cleaning water. This method can also be used for
desalinization. So fresh water and salt water can go through the same treatment process at the same time and become
perfectly clean. The second thing used to keep the water clean would be the nano capsules. These would be deposited
into the water in order to protect the water from any contaminants as it travels to your house. Currently they use chlo-
rine or ozone. Chlorine has a bad taste and ozone is expensive. Also both are not perfect chemicals that guard the wa-
ter. The nano capsules can do this job much better at a reduced cost. With these two methods, we not only will never
have droughts like we recently had, but also our water will be cleaner and guarded against bacteria such as E. Coli.
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Final Individual Assignment: Nanotechnology and Neurology
By Elizabeth Tranquil

The advancement into the nanotechnology era is exactly what our society needs at this point in time. We have come
very far in so many things, but without being presented the opportunity to delve deep into the nanotechnologi-

cal field, numerous brick walls may have begun to spring up. Medicine, including neurology, clearly would have
experienced this effect. “Nanotechnology has the potential to greatly impact the field of neurology, deepening our
understanding of many disorders and allowing efficient diagnosis and treatment,” (Jain). These include the use of
ultra-small superparamagnetic iron oxides, bio-barcode amplification, calcium nanosenors, opioid peptides and na-
noscaffolds.

Ultra-small superparamagnetic iron oxides (USPIOs) with a diameter less than 50nm are used as MRI contrast agents,
which enhance the visibility of the body’s structures. USPIOs have many useful properties, such as a long plasma
half-life since it does not quickly accumulate in the system. According to a ten patient study by the American Heart
Association, they may also be used to detect cellular inflammation due to stroke.

Another useful diagnostic method is Bio-barcode amplification, or BCA. If it works correctly, it could be the first test
to conclusively identify Alzheimer’s in living patients (diagnosis in deceased patients is easy enough but not always
the most efficient method). The process is relatively simple; microparticles latch onto ADDL, a marker of the disease.
Thirty nanometer gold nanoparticles surrounded by “barcode” DNA are added and sandwich the ADDL particles be-
tween the gold and the Microparticles. The DNA particles are easily collected as the microparticles are magnetic, and
the amount of ADDL in the cerebral fluid can be quantified. Researchers are focusing on moving the testing to blood
samples so that patients can be easily and quickly tested. Nanotechnology has allowed scientists to work with mark-
ers like ADDL in a way never previously possible. A similar methodology could be applied to other diseases such as
breast cancer or HIV. BCA should be available to the public within about three years and in the future it may even be
obtainable for simple at home testing.

Nanotechnology has also opened a new realm of neuroscience research. For instance, MIT has developed a nano-sized
calcium sensor to tracking information flow in the brain. It is a more efficient way of measuring brain activity than
conventional methods such as fMRI, and takes advantage of the calcium-specific channels in a neuron’s membrane.
Instead of attempting to detect changes in the brain’s blood flow, the method follows the firing neurons. When a neu-
ron sends an electrical impulse to another neuron, Calcium-specific channels in the neuron’s membrane open up. The
calcium sensor consists of two proteins, and as calcium flows, the proteins bind together. This reaction can be view
with an MRI because the sensor contains USPIOs, which were previously developed for tumor imaging. Soon it may
be possible to use the particles on living brain tissue.

It’s obvious that diagnostic methods are quite useless if there’s no type of treatment available. Fortunately, nanotech-
nology has allowed for improved drug delivery to the central nervous system. The main barrier that prevents most
drugs from entering the brain’s blood system is the blood brain barrier (BBB). Unlike ordinary capillaries, those in the
brain have a dense walls structure and are surrounded by a coating of lipid cells. A solution is opioid peptides, which
are already used in the body as a natural painkiller. They bind to receptors that pull the molecules into the brain’s
blood system, and they can be linked to biocompatible nanoparticles capable of carrying drugs and imaging agents
within the body. An added benefit is that the chemicals are released into the brain slowly, reducing the risk of periph-
eral toxicity.

Nanotechnology is predicted to be responsible for miracles such as curing diseases that were once deadly. This isn't
as far fetched as it seems, as can be seen with nanoscaffolds and treatment of paralysis. Spinal cord injury often ruins
lives as it is difficult if not impossible to lesson the effects of paralysis. However, nanoscaffolds are doing just that,
acting as tiny structures to support the growing nerve cells and directing them not to become scar tissue. Injected
molecules self assemble to form a mass of nanofibers, with each individual fiber being only 5 nm wide. It may sound
like science fiction, but there have been promising results when the treatment was tested on lab mice.

By working at the nano scale, it often appears as if the possibilities are endless, and they may very well be. The nano-

technology era is still in its infancy, and if at this stage Alzheimer’s detection and paralysis reversal are so real, then
the future may be barely fathomable in its developments.
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INTRODUCTION TO OCEAN ENGINEERING AND

UNDERWATER VEHICLES - EOC 3665

This was a hands-on course designed to introduce the field of Ocean Engineering as applied specifically to marine
vehicles. Students were divided into groups, and each group was assigned to work on a hands-on project: building an
autonomous surface vehicle (ASV). The main objective of the project is two-folded: provide students an opportunity
to work in groups, and apply their existing knowledge in math and science to solve a real-world problem. The techni-
cal challenges consist of platform selection, stability, maneuverability, innovativeness, speed and positioning accuracy.
The following is a project report carried out by a group of students, ranging from Grade 10 through 12. Course topics
included the following:

Instructors: Dr. Edgar An and John Frankenfield

1) Forces and moments — Physics of the dynamics of marine vehicles.

2) Electric circuits — batteries, switches, motors, hardware assembly, circuit safety.
3) Basic software programming for sensing and control (sensors and motors).

4) Engineering — engineering design, team building.

5) Autonomous surface vehicle project — design and competition.

ASV PROJECT TECHNICAL REPORT

By Paul Africano, Sergio Vera, Lauren Krueger and Sarah Connolly

Problem Statement:

Design and build an autonomous surface vehicle (ASV) that controls 2 DC motors to achieve a sequence of pre-de-
fined headings. Our objective is to design, program, and construct the fastest, most stable, most maneuverable, most
accurate, and most innovative ASV so that it will perform the best in the competition. Competitions will include a
way-point run, a straight away run, and a zig-zag run.

Investigation: Import questions that needed to be answered:

What is buoyancy and how is it calculated?

Buoyancy is the upward reaction force of a liquid on a solid submerged in it. Buoyancy is calculated by volume multi-
plied by the force of gravity multiplied by the density of the fluid. For the purposes of our calculations the density of
water is 1000 kg/m3 and the force of gravity of 9.81 m/s2.

How does a compass work?
A compass responds to the magnetic fields of the Earth and when aligned with the field provides a heading that can
be used for navigation.

How do you calculate the weight of a system?
The weight of a system is found by multiplying the mass of the object by the force of gravity; or can also be found by
multiplying the force of gravity by the density of the object by the volume of the object.

How do you waterproof a DC motor?

Tape the motor thoroughly with electrical tape in order to cover all holes. Solder a wire onto the motor connecting the
red wire to the positive electrode and the black wire to the negative. Obtain an empty film container and drill a small
hole through the bottom center and the top cap slightly away from the center. Put tape over the hole in the bottom of
the film canister and pour about a quarter of an inch of hot wax into the bottom of the canister. Push the motor into
the canister so that the rod on the end of the motor pushes out of the hole, through the tape, on the bottom of the
canister. Apply a threaded plastic piece on the end of this rod so that a propeller can later be threaded on. Finally fill
the rest of the film canister with hot wax to achieve a positive meniscus of wax. When this has cooled and dried cap
the container.

What is the use of a breadboard?
To make temporary electrical circuits for purposes such as lighting an LED, causing the LED to blink, and learning the
use of resistors and capacitors.

What is the best material for building an ASV?

PVC is the suggested material because it is buoyant and easily obtained. However, our design is to use the laminated
expanding polyethylene foam used to make boogie boards and body boards. We believe that this material is equally
easy to obtain, easy to work with, and extremely buoyant.
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Design

In order to design the best ASV, our group first needed to decide what aspects were most important. We concluded
that speed, accuracy, innovativeness, maneuverability, and stability were the most critical elements. Each of the team
members created a design independent of the other members based on the aforementioned criteria. We then rated
each other’s designs based on these five categories. After rating each design it was determined that Sergio’s design
possessed the most desirable qualities because it received the highest score. This became the basis of our final design.
We modified Sergio’s design slightly, for example, moving the control box farther away from the motors in an attempt
to reduce compass error caused by magnetic fields in the motors, and adding a plastic wall around the battery to keep
water from spilling onto the electrical components if it encountered waves. The design engineer then drew up the fi-
nal design and finalized the dimensions of the craft by performing the necessary calculations with some help from the
rest of the team. The buoyancy force and the weight were calculated thus confirming that our designed ship would
float. Following this the design was presented and approved by the instructor and ready to be constructed!

Calculations:
Foam
Board
= 540 inA3
V= 0.0088 mA3
Mass = 28.9 9
Mass = 0.0289 kg
D= 3.284090909 kg/mA3
Wt= 0.283509 N
Battery
= 49.6 inA3
= 0.000812798 mA3
Mass = 2.5 kg
= 3075.793553 kg/mA3
Wt= 24.525 N
Control
Box
V= 43.95 inA3
= 0.000720211 mA3
Mass = 316.2 g
Mass = 0.3162 kg
= 439.038 kg/mA3
Wt= 3.102 N
Pipes
= 7.22 inA3
V= 0.000118315 mA3
Mass = 165.6404429 g
Mass = 0.165640443 kg
D= 1400.000 kg/mA3
Wt= 1.625 N
Buoyancy
total weight of
system 29.535 N
B= pGV
29.535 =1000%9.81 *V
»submerged=  0.00301074 mA3
Center of
Gravity
Let the origin be on the top surface of the board, directly below the PVC pipe along the line of
symmetry of the board.
Idm/mtotai
4
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Calculations:

M total 3.010740443 kg
Cofg X 0 0
Board= y -16 -4.4064
z -1
Distance from origin 0.407193 m
mass of the board 0.0289 kg
cof g of X in m
Pipe y 0 0
z 0 0
0.5 0.0127
c of g of battery X in m
y 0 0
z 11.875 0.301625
1.8125 0.046038
Distance from origin 0.305118 m
mass of the pipe 2.5 kg
c of g of control box X 0 m
y 23.375 0
z 1.09 0.593725
0.027686
Distance from origin 0.59437 m
mass of the control box 0.3162 kg
C of G total Mtotal 3.010740443 kg
Dm/Mtotal X 0
y 0.308912
z 0.04159
Center of Gravity (0,.31,.042)
Alternatives Maneuverability Stability Accuracy Speed Innovativeness Score
A:Paul 40% 50% 50% 50% 80% 54%
B: Lauren 75% 70% 50% 70% 80% 69%
C: Sarah 30% 10% 50% 50% 40% 36%
D: Sergio 80% 90% 50% 90% 100% 82%
Weights 20% 20% 20% 20% 20% 100%

To calculate the score (using Alternative A as an example): (0.40x0.20) + (0.50x0.20) + (0.50x0.20) + (0.50x0.20) +
(0.80x0.20) = 0.54
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Final Design:
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Manufacturing Materials:
e ~2linchlong, 1inch diameter, PVC pipe
~ Boogie Board (41”x 9”x 2.25”)
2 waterproof DC motors
~4 PVC elbows
112 volt battery
1 control box with TCM2 compass module
Wire
Aluminum AC Tape
Plexiglas
Masking Tape
PVC cement

Tools Needed:
e Exacto Knife
e Drill
Procedure:
1. Mark down all the measurements on to the boogie board to make sure that the total width is 9 inches. Cut the
board.

2. Round off the edge to decrease drag and check for any imperfections such as jagged cuts, or holes. Repair these
imperfections by sanding down the sides, or adding gum/cocking to cover a hole.

3. Construct battery housing out of plexi-glass and tape.
4. Waterproof DC motors.

5. Cut PVC to appropriate length. Connect the elbows to make 90 degrees. Then add motors. In the even that the
engines don't fit in the PVC pipes, carve out the inside of the pipe, until it is large enough for them.
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6. Decide where to place the battery, control box, PVC pipe, and the battery housing. Once decided, make markings
and cut out the holes/boxes with a razor/exacto-knife. Chisel out the holes using a chisel or any other sharp object.

7. Insert control box, battery, battery housing, and PVC pipe in respective holes.

8. Connect all wiring and test out motors.

9. Decorate if desired.

Testing

The testing of our ASV is an important aspect to the success of the vehicle itself. In order to ensure the vehicle would
function properly, we had to put it through a series of tests. These tests would allow us to observe the positive and
negative aspects of our design. Also, it would enable us to see if there are any major problems that needed to be ad-
dressed and allow us to identify items that needed to be changed.

On Friday, June 15, we took our vehicle to the small pool to view its first time in water. We had programmed it ahead
of time to perform a simple task; go in a straight line. This test was an overall success. We were very pleased to see
how fast it went at only half power. We came to the conclusion that we would trim down the PVC pipes to eliminate
drag, ultimately increasing the speed.

On Wednesday June 20th, we were able to test our ASV before we competed. We identified the magnetic disturbances
surrounding the pool. With this information, we tested a number of different speeds, headings, and times needed in
order to find the proper combination to complete our tasks successfully. Our performance in the competition was evi-
dence of our successful tests. However, we experienced some control box issues and we were faced with the possibil-
ity of re-writing the programs and re—calibrating, if we had enough time.

The testing of the design of our ASV was an important factor in the success our ASV demonstrated during its official
performance in the competition.

Analysis and Discussion

In comparison to other ASVs ours appeared to be the fastest and most stable in addition to being maneuverable,
innovative, and accurate. It is our belief that the foam of the boogie board is a better building material than the PVC
commonly used among other groups. This, coupled with our drag resistant design, proved to be extremely effective
and the basis of one of the best ASVs ESP Ocean Engineering has ever laid eyes on.
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Competition Results and Conclusions
Way-Point Run: Our boat ran through all 5 way-points in 14.03 seconds! This brings us to the conclusion that our craft
is very fast and accurate.

Straight Line Run: Our boat completed the straight line run in 12 seconds! This proves that our ship is very fast, stable,
and accurate.

Zig-Zag Run: Our ship was unable to complete 10 legs of zig-zags due to programming errors and finally a broken

control box. However, we were able to complete 3 legs, during which time we had made sufficient observations so
that we could determine that our craft was very maneuverable.
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APPENDIX

As ESP 2007 concluded, we began gathering the most impressive of all student submissions for this journal. Upon
reviewing the student projects, it became quite apparent that there were many exceptional papers to choose from.
Unfortunately, due to space limitations with this publication, we were not able to include all the submissions. As
these student works were so outstanding, though, we still feel they should be featured. We have included the papers
below with website adresses to access these projects. Happy reading!

BOWEN, CHRIS
Final Individual Paper - www.eng.fau.edu/esp/bowen.pdf

BRADFORD, STEPHEN
Paper 1 - www.eng.fau.edu/esp/bradfordl.pdf

Paper 2 - www.eng.fau.edu/esp/bradford2.pdf

CORDES, JOSHUA
Cancer - www.eng.fau.edu/esp/cordes.pdf

HAMID, NOVERA

Nanotechnology and Sports - www.eng.fau.edu/esp/hamidi.pdf
Future of TV Display - www.eng.fau.edu/esp/hamid2.pdf

KUMAR, VIVEK
Molecular Imaging - www.eng.fau.edu/esp/kumarl.pdf

Assignment 2 - www.eng.fau.edu/esp/kumar2.pdf

Light information storage - www.eng.fau.edu/esp/kumar3.pdf

LANGDON, OLIVIA
Nanotechnology Advances Our Food - www.eng.fau.edu/esp/langdon.pdf

MATTHEW, SHEENA

Midterm - www.eng.fau.edu/esp/matthew1.pdf
Final - www.eng.fau.edu/esp/matthew?2.pdf

MEHTA, AMBAR

Synopsis on Richard P. Feynman’s There is Plenty of Space at the Bottom - www.eng.fau.edu/esp/mehtal.pdf
Reinventing the Transistor - www.eng.fau.edu/esp/mehta2.pdf

MUFLEH, IZDEAN
Green Nanotechnology - www.eng.fau.edu/esp/mufleh.pdf

OLLUKAREN, NIKHIL

Reinventing the Transistor - www.eng.fau.edu/esp/ollukaren1.pdf
Nanotechnology and Fighting Cancer - www.eng.fau.edu/esp/ollukaren?.pdf
Solar Energy and Nanotechnology - www.eng.fau.edu/esp/ollukaren3.pdf

Sweet Revenge - www.eng.fau.edu/esp/ollukaren4.pdf

Nanotech on Display - www.eng.fau.edu/esp/ollukaren5.pdf
Nanotechnology in Airport Security - www.eng.fau.edu/esp/ollukaren6.pdf
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http://www.eng.fau.edu/esp/kumar2.pdf
http://www.eng.fau.edu/esp/kumar3.pdf
http://www.eng.fau.edu/esp/langdon.pdf
http://www.eng.fau.edu/esp/matthew1.pdf
http://www.eng.fau.edu/esp/matthew2.pdf
http://www.eng.fau.edu/esp/mehta1.pdf
http://www.eng.fau.edu/esp/mehta2.pdf
http://www.eng.fau.edu/esp/mufleh.pdf
http://www.eng.fau.edu/esp/ollukaren1.pdf
http://www.eng.fau.edu/esp/ollukaren2.pdf
http://www.eng.fau.edu/esp/ollukaren3.pdf
http://www.eng.fau.edu/esp/ollukaren4.pdf
http://www.eng.fau.edu/esp/ollukaren5.pdf
http://www.eng.fau.edu/esp/ollukaren6.pdf

PARIKH, ANUP
Assignment 4 - www.eng.fau.edu/esp/parikh1.pdf

Wireless Power Transfer - www.eng.fau.edu/esp/parikh2.pdf

Quantum Dots - www.eng.fau.edu/esp/parikh3.pdf

TRANQUIL, ELIZABETH
Assignment Three - www.eng.fau.edu/esp/tranquil3.pdf

Assignment Four - www.eng.fau.edu/esp/tranquil4.pdf

WONG, TIFFANY
The Future Fight Against Cancer - www.eng.fau.edu/esp/wong.pdf

GROUP PROJECTS

COMPARING THE STRENGTHS OF CONCRETE SPECIMENS WITH VARYING CONTENTS OF WATER, FLY ASH
AND HIGH DENSITY POLYETHYLENE (HDPE) STRIPS by Andrew Schiff, Gabriella Martinez, Matthew Maracallo

and Robert Moise - www.eng.fau.edu/esp/group3.pdf

COMPRESSION AND FLEXURAL TESTING OF ASTM SPECIFICATION “GREENCRETE” SAMPLES by Chad Dun-
bar, Lauren Dean, Matt Tracy, Taylor Griffith and Mike Ross - www.eng.fau.edu/esp/group6.pdf

FINAL GROUP DESIGN PROPOSAL by Joshua Cordes, Chris Bowen, Elizabeth Tranquil and Cody Fulcher
www.eng.fau.edu/esp/finalgroupl.pdf

LIVING GREEN: A STUDY OF GREEN BUILDINGS by Xander Tabloff, Lawrence Pham, Alex Seitler and Jordan
Wrye - www.eng.fau.edu/esp/group5.pdf

MID-TERM DESIGN PROJECT by Joshua Cordes, Chris Bowen, Elizabeth Tranquil and Cody Fulcher
www.eng.fau.edu/esp/midtermgroupl.pdf

MIDTERM- TEAM DESIGN by Sheena Mathew, Novera Hamid, Izdean Mufleh
www.eng.fau.edu/esp/midtermgroup2.pdf

NANOTECHNOLOGY AND EYEGLASSES by Novera Hamid, Sheena Mathew, Izdean Mufleh
www.eng.fau.edu/esp/group2.pdf

WHICH CONCRETE IS BEST by Alec Seitler, Laurence Pham, Jordan Wrye and Xander Tubloff
www.eng.fau.edu/esp/eroup4.pdf
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