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Executive Summary 
 
 

The University of Southern Indiana Solar Splash team is made up of multiple disciplines 
within the engineering department. In 2023, the team brought a new boat with a complete 
makeover of all subsystems within the boat. With these upgrades, the team was able to improve 
the ranking going 12th to 3rd place overall. In 2024 the team brought the same hull with multiple 
changes, in the hopes of performing as well as 2023. The team faced multiple setbacks during the 
2024 competition, including the detachment of the drivetrain during the first sprint race, sinking 
the boat due to a turn fin tearing a hole in the boat, and flipping the boat during the final endurance 
race due to high winds.   

The team found multiple areas that needed improvement within the system, which led to 
the construction of a new boat with a complete makeover of all subsystems within the boat. The 
team ultimately made the decision to build a new boat in hopes of improving the longevity of the 
hull. The team focused on improving the overall design of the hull, the drivetrain, steering, and 
stability.  

The first improvement the team made with the new build was the hull. The team was very 
happy with the performance in sprint and slalom of the previous hull; however, the previous hull 
was unstable and uncomfortable during the endurance races. After extensive research and testing 
of multiple hull designs, the team settled on a trimaran hull. This hull tested to be more stable and 
comfortable without compromising the performance enjoyed about the previous hull. 

The second improvement that the team made involved the drivetrain. The 2024 drivetrain 
was built around a Hangkai 6hp 2-stroke Outboard, the team then mounted the electric motors 
inside of the boat to create a chain drive. This outboard created issues for the team during the 2024 
competition, including the detachment of the drivetrain on multiple occasions. This year the team 
modified a Lynch Bluefin II electric outboard, to fit the needs of the hull and the competition.  

The third improvement that the team focused on was the solar panel mounting. During the 
2024 competition the solar panels created multiple issues for the team, including flipping the boat 
during the final endurance round. The team decided to switch directions and move away from hard 
glass panels and use flexible panels. With the remodel of the hull, the team was able to build around 
the panels, including the way that the panels would be mounted. The team designed a custom frame 
for the panels that is mounted directedly to the front of the hull eliminating the risk of shadows 
from the driver.  

The fourth improvement that the team made was the improvement of the steering system. 
The past two years the team has used a tiller arm for steering. This has worked well for the team 
as it was simple and easy to work with. Due to the depth and location of the seat in the new build, 
the team found that a tiller arm wouldn’t work. After assessing multiple options, the team settled 
on cable pedal steering, to maintain a light weight system with safety and reliability. 
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The final improvement that the team made was the addition of telemetry. In years past, the 
team has always made a goal of the addition of telemetry but never had time to implement it. This 
year the team specifically gave that subsystem to one of the team members for implementation. 
This year the owner of that subsystem researched the multiple data logging systems and selected 
the “RAPTOR VEECAN 320 DISPLAY” by New Eagle for the data display. Two DCT300-10B-
24-S current sensors will also be used to monitor current flow to and from the boat’s battery box, 
allowing the telemetry system to accurately track battery charge and discharge levels in real time 
for better energy management during the endurance race.   

To maintain project alignment and ensure timely progress, the team implemented month 
calendars displayed from August 2024 to May 2025. These calendars outlined key deadlines, 
meeting times, and project milestones. In addition, the team held weekly full team meetings, 
enabling members to focus on their individual subsystems while also contributing to others as 
needed. This collaborative approach ensured that all team members developed a comprehensive 
understanding of each subsystem and how they interconnect.  

These improvements have provided what we expect to be an award-winning boat, 
representing months of hard work, dedication and ingenuity. Learning from past mistakes, best 
practices of previous years and even from our competitors, this boat represents a multi-year 
journey towards a solar powered craft that can be continuously improved for ongoing success in 
years to come. While the true test of our work will happen this summer in Ohio, the team feels 
prepared to meet any challenge that arise, excited to see how these engineering design changes 
perform amongst its competitors. 
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I. Overall Project Objectives  
 

The 2024 competition was a disappointment when considering that our team did not finish 
(DNF) or did not start (DNS) each event, however the lessons learned from 2024 set us on a 
course to overhaul nearly every subsystem, creating a newly designed boat for 2025. The goal of 
the team was not only to finish each event but to place well, offering a performance worth of our 
competitors. With this in mind, the below objectives were established:  
 
A. Solar System. 

This year the team’s main goal was to implement a lighter more sustainable solar array, 
that teams in the future could continue to use.  

 
B. Electrical System. 

This year the team’s goal was to improve the overall reliability of the system, along with 
making a system that was well documented and organized.  
 

C. Power Electronics System. 
The goal of the power electronics system is also to improve reliability and make the 
system easier to work on. 

 
D. Hull Design. 

The team set a large goal this year to build a new hull, one that would be better suited for 
the competition, along with creating a more comfortable space for the skipper.  
 

E. Drive Train and Steering. 
The goal of the drivetrain subgroup was to find and modify an electric outboard that 
would satisfy the requirements of the competition and the design of the hull. 
 

F. Data Acquisition and/or communications.  
The goal for this year is to set up the motor controllers to be easily debugged from the 
serial data port. 
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II. Solar System Design 
 
A. Current Design.  

Last year the solar system created an issue for the team during the second endurance round. 
The team had mounted three 25lb panels 2ft above the boat which made the boat unstable in high 
winds. During the last endurance round a gust of wind flipped the boat over leaving the skipper 
in the water as seen in Fig 1&2. This year the decision was made to mount the aluminum frame 
directly to the topside of the boat to reduce the risk of flipping the boat again. 

 
 

B. Analysis of Design Concepts  
This year’s solar system utilizes three BougeRv Arch 200-Watt Fiberglass Flexible curved 

solar panels, together supplying 600W of power and containing 5,403.3 in2 of surface area. The 
team elected to make a custom frame for the panels that would allow for easier mounting of the 
panels. The frame is made up of 1inch aluminum square tubing connected by aluminum corner 
connections. The panels themselves came with mounting grommets that the team bolted into the 
aluminum frame. The system weighs 32.5lbs, which equals 18.461 watts per pound. This is an 
improvement from the last system which provided 8 watts per pound. Figures 3,4, and 5 show 
the frame construction, insulation and CAD models used during the design process.  

Fig.  1 2024 Boat in water with panels Fig.  2 2024 Boat Flipped due to panels 
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Fig.  5 CAD model with solar panel installation 

 
To address one of the biggest problems the team runs into each year, this year the team 

decided to use the Genasun GVB-8 Lead-Acid 12 Volt MPPT to replace the BlueSky Solar 
Boost 1524iX boost charge controller. It is rated to withstand 8A of current and charge a 12 V 
battery. Utilizing a boost charger allows for continued power generation to occur when 
environmental conditions are unfavorable. Last year the team found that the BlueSky 1524iX 
worked relatively well for the team, but after the first sinking of the boat the MPPT was ruined. 
The team enjoyed the ease of use the BlueSky provided but found that it occupied a lot of space. 
This was critical since the solar system contains more than one charge controller wired in 
parallel with each of the batteries. While the Genasun is much smaller, it is only rated to 
withstand 8A where the BlueSky was rated to withstand 20A. With the change of solar panels, 

Fig.  4 Solar Panel frame construction Fig.  3 2025 Hull Panels Installed 



 

9 

the team decided that it would no longer be necessary to have a charge controller that is rated as 
high.   

 
C. Design Testing and Evaluation. 

This subsystem, as designed and constructed was integrated into the boat and tested during a 
series of campus lake test drives. As the subsystems performed as expected during these in water 
test, no further analysis was required. 
 

III. Electrical System 
 
A. Current Design. 

Similarly to years past, the team has decided to us the LEM-200 95 permanent magnet motor 
from Lynch Motor. Unlike past years, the team has moved away from the 2x2 version of the 
motor. The 2x2 version of the motor provides two motors on the same driveshaft, the team found 
that this version of this motor was no longer needed as it pulled too much power for the system.  
B. Analysis of Design Concepts.  

This year the single version of the motor is being utilized, being controlled by the Alltrax 
SR48600 motor controller. These devices are powered by three ODYSSEY Extreme Series 
batteries which store energy transferred from the three BougeRv Arch 200-Watt Fiberglass 
Flexible curved solar panels via the Genasun GVB-8 Lead-Acid 12 Volt solar charger.  

The team has used the Alltrax SR48600 motor controller for three years. This controller can 
handle up to 600 amps of continuous current and 1200 amps at peak current making it a great 
match for the Lynch LEM- 200 95 with a peak current of 400A. The Alltrax also supports a 
voltage range from 36v to 48v, which is suitable as the electrical system is run on 36V. The team 
also enjoys the programmability Alltrax offers. The Alltrax comes with a suite of PC-based 
software which allows the team to adjust various parameters like minimum and maximum 
voltage, minimum  and maximum current, speed limit, and throttle curves.  

The Yamaha 703-48207-15-10 Remote control Box is being utilized on the 2025 boat. The 
team decided to use this as it allowed the team the ability to utilize a key switch, a Deadman 
switch, and trim controls in one box. The Control box came with a 10-pin harness Fig 6 which 
was customized to suite the team’s needs found in Fig 7.  
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Fig.  6 Control Box Brand New 

The team pulled out the key switch to be in compliance with the Solar Splash Rules that state 
that there needs to be a labeled “On and off Switch” in 10 mm font. The team found that the 
Deadman that came with this controller did not work easily with the system that is ran on the 
2025 boat, the Deadman switch was also ultimately replaced as well. A 5k slide potentiometer 
was custom fitted in the box to allow the team to use the Alltrax system.  

 

 
Fig.  7 Modified Control Box 

The energy storage of the electrical system is composed of three ODYSSEY Extreme Series 
PC1100 batteries. These batteries are connected in series to provide a voltage of maximum 
voltage of 36V during operation. Additionally, they weigh 27.5 lbs. and have a capacity of 45 
Ah. Due to their non-spillable, compact design, they are easy to mount and store as seen in Fig 8. 
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A separate smaller battery is also included to power the required safety equipment of the boat. 
The functional block diagram for the electrical system as illustrated in Fig 9.  

 

Fig.  8 2025 Battery Box 

 

 

 

 

 

 

 

 

 

Fig.  9 Electrical functional block diagram  

C. Design Testing and Evaluation. 
This electrical system, as designed and was integrated into the boat and tested during a series 

of stand and campus lake test drives. The subsystem performed as expected during these in water 
test, no further analysis was required. 
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IV. Power Electronics System 
A. Current Design.  

In years past the team has used the 2x2 LEM-200 95 motor combination. This has 
worked well for the team as it allowed for two motors to be on one shaft as seen in Fig 10. In 
terms of operation, the motor is a very important component of the electrical system, the 2x2 
LEM-200 95 from Lynch motors had been selected due to its power and design flexibility. The 
team found that the 2x2 version of this motor pulls too much power for it to run at its maximum 
potential, each motor is designed to be run on 48 volts while the system that the 24’ & 25’ boat 
runs on is 36 volts, leaving both motors under powered.  

 
 

 

 

 

 

 
 

 

Fig.  10 2x2 LEM-200 95 Motor used in 2023 and 2024  

B. Analysis of design concepts.  
The LEM-200 95 from Lynch motors was selected for the 2025 boat due to its power and 

flexibility. The motor can handle 18 kW of power at full load and draws up to 220 A of current. 
To utilize the full power capability of this motor, the motor controller had to be capable of 
handling at least 400 A of current for 5 minutes to be competitive in the sprint race. This proved 
to be a difficult design factor and required considerable time researching available options on the 
market. The Alltrax SR48600 was selected for the third year in a row.  
 The team made the decision to move away from the 2x2 version of the motor and use the 
single motor version of the LEM-200 95 system for the boat this year. One of the team’s main 
goals was weight management. The 2x2 version of the LEM motor weighs 25kg (55.11lbs), 
while the single version of the motor weighs 11kg (24.25lbs). Switching to the single motor 
significantly reduced the overall weight of the system, cutting down 30.85lbs compared to 2x2 
system. This not only improves the boats efficiency and handling, but also improves speed, 
making it an upgrade in both performance and practicality.  
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Fig.  11 LEM-200 95 Motor for 2025 

C. Design Testing and Evaluation. 
The Power Electronics System, performed as expected a series of campus lake test drives. As 

the subsystem performed as expected during these in water test, no further analysis was required. 
 
 

V. Hull Design 
A. Current Design. 
 

In 2023 the team built a brand-new hull, being the first team in USI history to build a hull. 
The boat performed admirably during the 2023 competition allowing for the team to place 3rd 
overall and earned the award for best hull design. In the 2024 competition the hull was damaged 
during the slalom event when a turn fin tore out of the starboard hull leaving a hole. The hull 
took on water and submerged all the electronic components as seen in Fig 12 & 13. The team 
was able to recover the boat with help from other teams and rebuild the systems in time for the 
next event. During the final endurance round the boat flipped over again leaving the hull 
saturated leading to further wood rot. This prompted the team to build a new hull from once 
during the 2024-25 school year.  

 
 

Fig.  12 2024 hull Fig.  13 2024 hull after sinking number 1 
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B. Analysis of design concepts  
The hull design chosen is a flatbottom trimaran with a total length of 14 ft and a width of 

5ft. The construction is of 1/4in marine plywood using a stich and glue method to achieve 
complex curves with simple fixturing. Each piece of the boat had tabs included to make 
alignment easier. The transom, sides, and bottom are covered with 6oz fiberglass reinforcement. 
The whole boat is waterproofed with epoxy resin and painted in Total Boat Wet Edge Topside 
paint. All mounting points through the hull have been reinforced with carbon fiber tubing 
epoxied into the holes for added strength and waterproofing. Figures 14-18  show the 
construction process of the hull.  

 
 

Fig.  14 2025 Cad Model Fig.  15 taped out model of the boat 
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The trimaran hull configuration was chosen because of its superior stability 
characteristics coupled with a high Length to Beam (L/B) ratio. The team considered stability a 
high priority because of the capsizing experienced in 2024. The increased deck area associated 
with the trimaran configuration allows the team. Due to the scoring configuration of the 
competition, efficiency in the endurance event is the most important design characteristic. That 

Fig.  18 New build held together via tabs 

Fig.  16 plywood on router Fig.  17 2025 USI Hull 
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led the team to focus on high efficiency displacement hull design with planing characteristics as 
a secondary factor. This is reversed from our 2023 hull which was a high-speed planing hull with 
low-speed efficiency as a secondary factor. To achieve high efficiency at speeds around  10mph 
the team researched efficient displacement hull designs. A recurring design characteristic was 
high L to B ratios. We optimized our L to B ratio with our center hull being 14ft long and 1.5ft 
wide. To test hull designs the team used Autodesk Flow and 3D printed scale models. 

The placement of the side hulls was determined by the angle of the bow wave from the 
center hull. This angle is 19.47deg which is known as Kelvin’s Wake, derived by Lord Kelvin 
[6] . On the 2025 hull the sidepods have been located just inside of this angle so they are always 
riding on or inside of the bow wave as seen in Fig 20. We designed the bow in a “plumb” 
configuration because we are not concerned with sea keeping in waves. Traditional monohull 
boats have angled bows so that the bow is pushed above the wave to prevent waves breaking 
over the bow. In the conditions we will be boating, this is not a concern. Instead, we opted for 
the plumb bow which splits water to the sides instead of pushing it down under the boat which 
requires more energy. This type of design can be seen on boats like “Earth Race” [7] which was 
designed for piercing waves rather than riding over them to maintain a higher overall speed for 
circumnavigation. This was visually depicted in Fig 19.  

 

 

 
C. Design Testing and Evaluation  
 

For safety the sidepods and a large section of the bow are filled with marine buoyancy 
foam. The foam volumes alone can support 646.94lbs of weight. Including the wooden volume 
of the hull with the foam volumes the emergency weight capacity increases to 843.8lbs. The 
fully loaded hull plus 150lb driver should weigh 467.5lbs lbs. in its final configuration. At this 

Fig.  20 Example of Kelvin's Wake 
Fig.  19 Earth Race Trimaran 
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loading the waterline is expected to be 6in. This leaves 1ft of hull above the water, as seen in 
Figures 21 & 22.  

 
 

Fig.  21 Water line model 

 

 
Fig.  22 Hull in water during testing 

Note: The battery box is shifted back in Fig 22, forcing the front end of the hull to stick out of 
the water. This trim level is what the team will use for the slalom even to increase 
maneuverability.  
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Fig.  23 Dimensions of 2025 boat 

 
 
All are within the requirements of the competition, as seen in Fig 23.  
 

VI. Drive Train and Steering 
A. Current Design  

Building a lightweight and reliable drivetrain has always been a challenge for this team. 
Due to the low revolutions per minute of the Lynch Motors LEM 200, gearing and propellor 
selection is very important to create a winning boat. In past years the team has used gas 
outboards as a starting point and converted them over to electric. We found that our motor 
provider, Lynch, also produces an outboard drivetrain. Their unit is called the Bluefin II as 
illustrated in Fig 24. They sell the drivetrain as a complete package with motor and their own 
motor controller included. They were able to sell us just the drivetrain and motor we needed. The 
stated weight for the drivetrain is 18kg, plus a 12kg motor controller. The other benefit of this 
drivetrain is that it has a widely standardized output shaft using the Flo-Torq II hub system. This 
meant that the team would have the widest range of propellor pitch and diameter options to 
choose from.  
 

 
Fig.  24 Bluefin II Promotional Picture 
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When the team received the Bluefin II the team initially thought they had sent the wrong 

unit. The team weighed the parts and the drivetrain weighed 38.5kg without the motor, propellor, 
or oil. After going back to Lynch the team found that the lightest they had ever built one was 
19kg using completely different parts. They shipped over some alternative parts that shortened 
the shaft to reduce weight. As it was, the drivetrain was far too heavy to be used on such a small 
boat without major penalty. The drivetrain subsystem group began devising methods for 
lightening the entire system. 
 
B. Analysis of Design  
1. ) Electronic Trim Plate. Before purchasing the Bluefin II, we were provided with CAD 
models of the drivetrain and mounting plate. When the team received the parts, the mounting 
plate was entirely different from the models and was missing parts. In the original configuration 
from the CAD models the team had planned on adding a linear actuator so that the boat would 
have remote trim capabilities. With this new bracket this could not be done. The team elected to 
design a completely new mounting bracket from 6061 aluminum plates with room to 
accommodate linear actuators. The final version of this trim plate with the trim capacity is still 
lighter than the original bracket from Lynch Motors, and is pictures in Fig 25.  
 

 
Fig.  25 2025 Electric Trim Plate 

2. ) Hardware Weight Reduction. The Bluefin II is constructed differently from any other 
outboard drivetrain. It uses two 36in M16 stainless steel threaded rods to hold the main extrusion 
to the bottom gearbox. These two parts alone accounted for most of the weight in the drivetrain. 
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Using a custom extended socket, the team replaced both rods with two short bolts in the bottom of 
the gearbox, as seen in Fig 26.  
 
 
 

 
 

 
   

 
 

 

 
 
 
 
 
 
 
 
3. ) Driveshaft Weight Reduction. The Bluefin II is designed with a stainless-steel driveshaft 
connecting the motor to the gear box through the extruded tube section. This driveshaft is 
overbuilt for our purpose. The output shaft of the motor is 19mm in diameter, and the  driveshaft 
connected to the motor is 30mm. As weight is so important to smaller boats like this one, the 
team machined the driveshaft down to 19mm to match the motor output. We calculated that the 
minimum diameter the driveshaft could be is ~9mm, so our redesigned system will perform as 
needed without additional weight. The difference can be seen in Fig 27.  
 
 

Fig.  26 inside of Drivetrain where Bolts are located 
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Fig.  27 Factory driveshaft vs shorter lightened driveshaft 

 
4. ) Motor Mount Weight Reduction. As with the rest of the parts on the Bluefin II, the motor 
mount plate was made of thick steel and did not fit the design causing the team to make our own 
motor mount. The team used 5mm 6061 aluminum plate to cut out an adapter plate for installing 
the motor. The plate is attached to the lower unit with 4 bolts and then the motor is attached to 
the plate from the top using spacers for the bolts to tighten against. As seen in Fig 28. 
 
 

 
Fig.  28 Motor Mounting Plate 
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5. ) Pedal Control Cable Steering.  In years past the team has always intended on building a 
steering system with an actual wheel, but it has ended up being an afterthought. This year the 
team had the same intentions. Once the team started installing the throttle, we soon found out 
there was not much room left for a steering wheel in our 18-inch-wide cockpit. For this reason, 
we opted for pedal steering which allows for more space while retaining good steering control. 
The pedals are connected to bolts which have been anchored in wood blocks and epoxied to the 
floor. The pedals are then connected to braided stainless-steel cables which run back through the 
transom to the motor mount plate which the ends are connected to. The pedal steering works just 
like the yaw pedals of an airplane and are easily reversible to fit the driver’s preference. This 
system is extremely light and reliable and depicted in Fig 29 & 30.  
 
 

 

 
Fig.  30 Steering Cable Through Transom 

 
  

 
The Alltrax motor controllers come equipped with serial data port for monitoring the motor 

during operation. This feature was appreciated during the testing of the electrical system, as it 
returned the perceived throttle rate from the potentiometer and error codes. This increased the 
debugging process by the acquisition of information from the motor controller regarding internal 
conditions and confirming or denying expectations of operation.  
 

Fig.  29 Steering Pedals 
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C.  Design Testing and Evaluation. 
The drivetrain was implemented as designed and integrated into the boat, evaluated through a 

series of in water test drives conducted at the campus lake. Performance during these tests met 
expectations, and no additional analysis was deemed necessary.  
 
 

VII. Data Acquisition and / or Communications  
A. Current Design. 
 For this season, we will be using a “RAPTOR VEECAN 320 DISPLAY” as we build our 
first data logging system. This device will be the backbone with the connections to our various 
sensors to allow us to bring in data and evaluate it for the first time. We will be monitoring the 
boat’s charge status, speed, position, and behavior in various drivetrain configurations.  

 
B. Analysis of Design and Concepts. 

To measure battery voltage, we will be using additional circuitry to bring the voltages 
down to a safe level in the 0–10-volt analog inputs within Raptor display. The current from the 
MPPT chargers to the batteries and batteries to the motor will be measured using two DCT300-
10B-24-S. We will also be adding a GPS module to allow tracking of our speed and position 
throughout the various events. The current sensors as well as the logger itself will be powered by 
2X 12-volt auxiliary batteries in series. 

 

 
Fig.  31 General telemetry system breakdown 
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As of the time of writing, all these components are on order and will arrive soon. Once 
they arrive, they will be wired into the system as seen in Fig. 31 and the logger display will be 
programmed accordingly to show vital information during the different events across the 
weekend. This way we can see how well the batteries may be charging at different points of the 
day, how much energy they have left, and power draw from the motor in the different drivetrain 
configurations. Logging this data with speed comparison will allow us to fully analyze the boat 
and learn where to improve for future iterations. 

 
C. Design Testing and Evaluation. 
 Despite the system not being complete yet, there are ideas that may be implemented in 
the future. We are discussing adding the motor controller’s throttle percentage as well as 
drivetrain position into the system. These will both be done simply using potentiometers and 
using the resistance in various positions to map their locations. These systems will be safely used 
and tested for the first time before competition to allow the collection of data for the USI Solar 
Splash team. 

VIII. Project Management 
 

A. Project Planning and Schedule. 
To ensure the team stayed on track, calendars for each month from August 2024 to May 2025 

were made on separate posterboards and taped to the walls of our meeting space. Due dates, 
meeting times, and project goals were written down for accountability and keeping better track of 
time. Another element was meeting as a full team weekly. This gave each member time to work 
on their own subsystem, help with other subsystems, and take on any other necessary tasks. Each 
team member was, therefore, familiar with all the subsystems and how each would integrate with 
the others. 
B. Team Member and Leadership Roles. 

Below are the team members and their roles with the team:  
Jacob Mills – Team Leader, Hull Lead, Motor Mount, Solar Mount, and Drive train Lead   
Zoe Tucker – Team Leader, Hull, Graphics design, Electrical Lead, and Solar Lead  
Kyle Echart – Drive Train, and Hull  
Mariah Fulton – Hull  
Jacie Graber – Electronics, and Hull  
Lucas Hoffman – Hull, and Steering  
Charlie Jackson – Hull, Drive Train, and Telemetry Lead   
Josh O’Brian – Electronics, and Hull  
Ethan Payne – Hull, and Steering  
Reinard Stanislaus – Hull, Drive Train, and Steering Lead 
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C. Financial and funding  
Alltrax and New Eagle both assisted financially to the project by providing discounts and 

donations of necessary components. Their company logos are placed on the hull to show our 
appreciation for their support. The USI Engineering Department foundation provides funding 
through support obtained from alumni corporate sponsors and other sponsors. Finally, the Pott 
College Endeavor Award Scholarship aids in supporting student travel cost for competition. Our 
success is dependent on their generous donations.   
 
D. Strategy for team continuality and sustainability 

The boat was divided into five main subsystems: electrical (Solar panels, switches, motor 
testing, etc.), telemetry, motor mount/ drivetrain/ propeller, steering, and hull; each of which was 
assigned to one of a few team members. In years past the team’s main goal was to try to pick up 
where the last team left off as in the past the team turnover rate was high. This year the team’s 
main goal was to recruit and retain more members as the team will lose some members due to 
graduation.  

E. Discussion and Self-Evaluation  
Our team has learned both from previous success and our more recent failures. Together, we 

work to pursue excellence in both our engineering design and creative problem solving. Having 
team members collaborating on multiple subsystems ensures success of the boat as a whole. In 
future years a focus on team cohesion and learning from past experiences will provide a 
sustainable mechanism for sustained improvement.  

 
IX. Conclusions and Recommendations 

 
The University of Southern Indiana Solar Splash team has had a busy year of making 

changes to all systems after the 2024 competition. The team went into the academic year ready to 
recruit and rebuild the whole boat, and finding a team that feels is the best fit to for 2025 
competition. This team has been able to make major changes to not only the hull but also the 
main subsystems.  

Following the 2024 Solar Splash event, the University of Southern Indiana team gathered 
some lessons learned to guide future improvements. Based on this reflection, the team decided to 
make several key changes for this year’s development goals. The progress made leading up to 
the 2025 Solar Splash event, focused primarily on scoring higher in the endurance event as it is 
weighted higher than the other events. The main changes are listed below. 

 
 
• Built a new hull focusing on a high length to beam ratio while focusing on stability for 

caring a large solar array.  
• A solar array redesign for ease of mounting and support, that also achieved a 27.5lb 

weight reduction and an 18.46 watt to pound ratio.  
• The redesign of the Bluefin II, with a weight reduction while increasing functionality by 

the addition of the trim plate.  
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• Replaced tiller arm steering with a pedal operated steering system to improve driver 
positioning and ease of control, along with improve handling during endurance and 
slalom runs.  

• Upgraded from a small potentiometer to a full-sized marine throttle to improve durability, 
enable smoother acceleration, and provide a more intuitive control.  

• Integrated a real time telemetry system to monitor key performance metrics such as 
voltage, current, charge status, speed, position, and behavior in various drivetrain 
configurations.  

We are confident these improvements will lead to success in the 2025 solar splash 
competition and look forward to learning from our competitors as each year sparks ideas for the 
next competition season.  
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Appendix A : Battery and Electronics Documentation 

 
Appendix A-A Genasun GVB-8 Boost Tech Sheet 
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Appendix A-B 32 Battery Data Sheet 
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Appendix A-C Battery Safety Sheet 
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Appendix A-D Solar Panel Data Sheet 
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Appendix A-E Motor Controller Data Sheet 
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Appendix A-F Motor Technical Data 1 
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Appendix A-G Motor Technical Data 2 
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Appendix A-H DCT300-10B-24-S Spec Sheet 1 
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Appendix A-I DCT300-10B-24-S Spec Sheet 2 
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Appendix AA-J New Eagle Display Spec Sheet 
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Appendix B : Hull Calculations 

7.14.2 Buoyancy of Craft – Sufficient flotation must be provided on board so that the craft cannot sink, 
even when filled with water. A 20% safety factor must be included in the calculations. Verification 
calculations must be included in the Technical Report. Failure to do so will result in a 5-point penalty. 
Revised calculations must be presented at Inspection if significant changes have been made since 
submission of the Technical Report.  

 
Appendix B-AEmergency Flotation 

 

 

The enclosed volume of the hull is filled with foam, which equal to 10.36583 ft3. 
 
Since 1 ft3 of water weighs 62.41lbs, the volume of the enclosed area can be multiplied 
by the water it can displace to find the weight the enclosed volumes can support. 
 
10.36583	ft! ∗ 62.42	𝑙𝑏𝑠 = 646.9317𝑙𝑏𝑠 of submergible buoyance via the flotation 
foam.  
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The emergency flotation including wooden hull pieces equal to 13.52014 ft3.  
 
13.52014	ft! ∗ 62.42	𝑙𝑏𝑠 = 843.7919𝑙𝑏𝑠 of submergible buoyancy via foam and 
wooden hull.  
 
843.7919lbs of buoyancy then needs to be compared to the weight of the boat. 

 
Appendix B-B Weight Comparison 1 

  

 

Appendix B-C Weight Comparison 2 

Total w Driver 484 467.5 
20% Safety Factor Total 580.8 561 

Total w/o Driver 334 317.5 
20% Safety Factor Total 400.8 381 

 

 

Appendix B-D Weight Comparison 1 

Total w/o driver 484 317.5 

20% Safety Factor total 400.84 381 

Emergency Weight Supported 382.39 843.7919 

Difference From Total Weight -18.45 462.7919 
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Appendix C : Proof of Insurance  

 
Appendix C-A Proof of insurance 
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Appendix D : Team Roster  


