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teams during a global pandemic is no easy task, but we
met that challenge and found innovative ways to connect,

f Mentoring and motivating Madison Engineering project

collaborate and create value. Thanks to all our students,
faculty and staff that have forged ahead when it was easier
to give up. Your efforts are noticed and have made a lasting
contribution to the Madison Engineering community during
this unprecedented time. And thanks to our families for

supporting our important engineering work.
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A simple wood frame with SingleTact sensors

and Arduino technology are combined to form
our prototype.
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This diagram represents the concept of a

common abutment system that the team may
use to create more detailed designs.




Google Sketchup model of the current

stationary bridge design.
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The model of the mechanical design of the wind
turbine for the Collegiate Wind Competition,

including an active pitch system and the generator
prototype model for reference.




The extent of algae bloom in a freshwater

pond is clearly seen with the aid of a drone.
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The latrine prototype should help keep

harmful bacteria from entering groundwater
providing a safer alternative for residents.
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A conceptual design of the greenhouse

highlighting the carts that will house
the plants.




Amorphous silicon dioxide byproduct produced by the W.R. Grace K1 Plant
in Curtis Bay, Baltimore, Maryland. Samples like this have been indirectly

tested for pozzolanic activity when mixed with cement.
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Analytical model that provides vehicle outputs (power, fuel

Vehicle Body Total Road Load

efficiency, and fuel economy) for the fuel-efficient vehicle and a

driving strategy around the track.



Dried brewers’ spent grain.




An autonomous rail cart with a video feed can
be used to detect surface level defects, that

can then be examined manually.
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A team member tests the prototype.










The highlighted area shows changes in
temperature, helpful for viticulturists and

other types of agricultural producers.




Preliminary concept sketch of bridge

design staged on the competition

construction site layout.
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Aerial view of the Beaver Creek Case Study

Site to be repaired using the Natural Channel
Design Process.
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Sketches of potential designs inspired by

living organisms.



Stator made from 9 coils of 200 turn, 26 gage wire.
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Sensors and software enable an

interchange of ideas through the internet

using physical objects.



A prototype of the Food Truck for the Mind was

developed using Solidworks CAD modeling.




Various requirements, stakeholder profiles,

interview quotes, and rough concept sketches are
all project elements represented in this collage.
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The current iteration of the Shell Eco-

Marathon vehicle.
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Bioengineering technology has enhanced the

quality of life for billions of people worldwide.









How might one design positivelyimpact both conservation efforts
for Chesapeake Bay oysters as well as leatherback sea turtles?

Ask any of our Madison Engineering sophomores and they might
say: the answer lies in being able to deploy sensing equipment
off-shore for remote monitoring, data collection, and transmis-
sion—a goal our students have been working steadily toward
since August 2020 with Northrop Grumman Corporation and
Madison Engineering alumnus, Joshua Kay.

Sophomores over this past academic year have focused on
designing extensible buoy platforms with capabilities for
energy harvesting, data collection, storage, and transmission
usable by organizations focused on conservation efforts
of oysters and oyster habitat in Chesapeake Bay as well as
organizations in Melbourne, Florida focused on understanding
leatherback sea turtle migrations. The overarching goal is to
explore off-the-shelf components to create low-cost options
accessible and applicable to a wide range of conservation and
monitoring applications.

Guided by professors Jason Forsyth, Callie Miller, and Robert
Nagel, students have worked together to create and test three
buoy systems, one per class section. Within each section,
students have worked as sub-teams with each focused on 1)
energy harvesting and storage; 2) data collection, storage, and
transmission; and 3) buoyancy, stability, and environmental
conditions. To manage this project, students have organized to
have engineering leads for each section, each sub-team, and
each major engineering task. Through this design experience,
students have learned engineering design processes, tools,
and management while working remotely and engaging with
Northrop Grumman engineers from across the nation to create
final designs applicable to real world conservation needs for
real world clients.
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