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Executive Summary 

 

The University of Dayton (UD) competed in the Solar Splash competition held in 

Dayton, Ohio last year and achieved great success in the endurance section of the competition. 

The team struggled last year in the speed section of the competition due to the heavy weight of 

the boat and the fixed trim tab design, causing the boat to plane out slowly. For the 2014-2015 

competition the team was completely reformed with undergraduate students who undertook this 

boat for their senior design class. The fall team consisted of two electrical engineers and four 

mechanical engineers. The team focused its efforts over the fall and spring terms to reduce the 

weight of the boat, implement data logging of the motor controller and photovoltaic (PV) system, 

and upgrade the PV system to allow for better efficiency. During the fall semester the team 

focused on creating conceptual designs for implementing a new variable trim tab design to 

replace the fixed trim tab design from last year’s competition. The team also focused its efforts 

on upgrading the solar panels and solar controllers to increase efficiency and reduce weight by 

replacing the PV system with thin and lightweight solar panels. During the spring semester a 

great deal of time was spent on research to determine what solar panels and solar controllers 

would work best for the competition. Another major research task for the fall term was to 

determine the best way to monitor/log data from both the motor and PV system.  

In the spring semester we lost one electrical and two mechanical engineers but gained 

back one mechanical and one electrical engineer in the spring senior design class. After this 

change in personnel we still had three of the original team members to continue the previous 

semesters work. With the newly formed five person team the mechanical engineers focused their 

efforts on fabricating the new adjustable trim tab, designing a newer traditional steering design to 

reduce weight, and designing mounts for the new solar panels and solar controllers. Three new 

160W solar panels from Qsolar [1], a leading solar panel supplier headquartered in Canada, were 

purchased based on their light weight and max wattage that they were able to produce per the 

rules of the competition. Three new solar controllers from Morningstar [2], the world’s leading 

solar controllers and inverters supplier, were purchased to achieve a design in which each solar 

panel had its own independent solar controller. The new Morningstar solar controllers were 

researched to be the optimal choice for the 160W solar panels from QSolar. They were also 

purchased because they allowed the team to purchase two additional accessories for the 

controllers. The first new accessory purchased was Morningstar’s PC MeterBus Adapter [3], 

which allowed Morningstar’s MSview software to run on a computer to log real time data from 

the solar panels. Another accessory was Morningstar’s Remote Meter [4], which allowed the 

driver to monitor the solar panel voltage and wattage output in real time with a heads up LED 

display. 

To reduce weight the team decided to remove the bulky steering wheel and dash. The 

dash and dividers for the motor were previously made of a high gage aluminum and were 

replaced by light weight polycarbonate. The original dash was removed and the new dash was 

built into the motor divider to reduce weight. The wiring for the dash remained the same, 
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however the throttle was redesigned. The 4.7kΩ resistor within the throttle was replaced with a 

2.1 kΩ resistor to allow for more precise throttling. This adjustment allowed the boat to operate 

at a lower RPM and accelerate more precisely by the operator.  

 The team decided to keep the original motor kit purchased from The Robot Marketplace 

[5], a robotics supplier located in Florida, and the original direct drive drivetrain system from 

Glen-L Marine [6], both of which were used in last year’s competition. The twelve degree 

mounting angle for the driveshaft was also unchanged for this year’s competition. The motor was 

programmed to operate at 36 Volts DC while the wiring for the controller, throttle, E-stop 

switch, contactor, ignition switch with key, and a forward / reverse selector switch weren’t 

upgraded. Three 12V Optima Batteries [7] that were tested by last year’s team showed to have 

the best power-to-weight ratio and therefore are still being used for this year’s competition. All 

of the previous mentioned items remained unchanged from last year’s competition other than the 

throttle resistor. Since last year’s competition the team focused on implementing many new 

improvements to last year’s boat with the goal of creating a sustainable boat that could be 

modified further for competitions to come. 
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Overall Project Objectives 

 

 The team’s main goal is to qualify and compete in the Solar Splash 2015 competition. 

Given that this is the second year for UD to compete in this competition, the main deliverable for 

the Spring 2015 term was to improve in overall performance of the boat’s speed and power 

consumption. 

 

Solar System Design 

 

Not only were the previous solar panels heavy, the older mounting system was 

burdensome and overdesigned for the strength needed. Because aluminum railing was used to 

completely frame the solar panels as well as attach them to the boat, the mounting system was far 

heavier than needed. In addition, the method used was difficult and time consuming to take on 

and off. While ease of removability may not be a design criterion for much of the boat, the solar 

panels do have to be removed and replaced between events and therefore must be able to be 

removed with some degree of ease.  

The mounting system for the new solar panels was designed to accommodate the new 

thin and light weight panels. Much like the new solar panels the mounting system was designed 

to make it as light weight as possible. The solar panel mounts featured two aluminum U-channel 

extrusions which the solar panels were screwed into. Thick polypropylene washers sat within the 

U-channel on each side of the solar panel to create a snug fit as the screws and nuts completed 

the assembly. A mount was designed in Solidworks to attach the aluminum U-channel to the 

aluminum railings of the boat as seen in Fig 1. Similar to the mount the team designed, a 

microphone mount was later purchased to achieve the teams design goal as seen in Fig. 2. These 

mounts were chosen because they allowed for ease of use when attaching and detaching the solar 

panels from the boat. The layout for how the solar panels were mounted to the boat can be seen 

in Fig. 3. 

 

 
Fig. 1: Solar Panel Rail Mount Design 
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Fig. 2: Solar Panel Rail Mount with Solar Panel 

 

 
 

Fig. 3: Solar Panel Layout 

 

The solar system for this year has changed slightly from last year’s design. Last year’s 

design used two 175W panels and one 100W panel from Solarworld[8], for a total max power 

generation of 350W. The two 175W panels were wired into a single charge controller, which in 

turn charged two 12V batteries. The 100W panel had its own solar controller and 12V battery to 

charge. 

The new system, as seen in Fig. 4, is much more symmetric, electrically speaking. Now, 

the design incorporates three QDRIVE solar panels from Qsolar [1]. Each panel is capable of 

generating 160 watts maximum power and is rated for up to 63.6 volts. This maximized the 

power generation capability of the system to 480W. The panel controllers for the new design 
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needed to be able to handle up to 70 volts to be safe. A suitable choice for the project was the 

SunSaver MPPT from Morningstar [2]. Using maximum power point tracking (MPPT), these 

solar controllers are capable of generating more power for the batteries. 

 

 
Fig. 4: New Solar System Design 

 

To collect detailed information about the performance of the solar panels, controllers, and 

batteries over time, a PC MeterBus Adapter [3] was also added to the system. The adapter 

connects the solar controllers to a computer via a small black adapter box. Using software called 

MSview, provided by Morningstar, a number of characteristics about the solar panel, battery, and 

controller can be tracked over time. All the data can be stored on a computer for further analysis. 

An individual solar panel system was used to run preliminary testing using the MSview software, 

consisting of one solar panel, one solar controller, and one 12V battery. On the day of testing it 

was a partly cloudy day, with alternating periods of direct sunlight and cloud coverage. The 

system was left outside for about 2 hours, collecting data samples on a number of system 

parameters every ten seconds. The system parameters included the charge current, total charge in 

Ah, array power, battery voltage, and panel voltage. The plots seen in Fig. 5 and 6 display the 

performance of the solar panel over the testing period. Fig. 5 shows the variation in the charge 

current due to the changing cloud conditions. When in the direct sight of the sun, the panel 

generates anywhere from 9-11 amps. However, when a cloud is directly blocking the sun, the 

panel drops to a 1-2 amp charge rate. At the max charging current of 11amps, the batteries will 
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take approximately 3.5 hours to fully charge in direct sunlight. Fig. 6 shows the power being 

generated by the array over the testing period. The 2 hour tests proved that the panel is almost 

reaching its max power potential of 160W. 

 

 
Fig. 5: MSview – Battery Rate of Charge 

 

 
Fig. 6: MSview – Solar Panel Power Output 

 

 In order to track the power being generated by the solar panels in real time, a 

Morningstar’s Remote Meter [4] was also added to the system. The remote meter is able to 

display the current voltage across the connected panel, the battery voltage, and current being 

delivered to the battery. The remote meter connects to one of the solar panel controllers, and 

monitors the data for the connected panel and battery only to provide the driver with real time 

information. 

 

Electrical System 

 

The complete electrical system, as seen in Fig. 7, is an extension of the solar power 

system described in the previous section. As mentioned earlier, the batteries are connected in 

series, producing an overall voltage to the motor controller of 36 volts. Each battery is an Optima 
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Yellow Top [7]. The total battery weight cannot exceed 100 lbs, and each Optima Yellow Top 

only weighs 26 lbs, meeting the requirement. Each battery has a nominal voltage of 12.7 volts 

and a capacity of 38Ahours.  

The onboard motor controller is the Gen4 AC motor controller from Sevcon [5]. The 

inputs to the motor controller are the two power lines from the battery, the voltage signal from 

the throttle lever, the E-stop signal, the “dead man’s switch” signal, and the ignition signal. The 

outputs from the motor controller are the three motor cables.  

 One change from last semester to this semester, is that the motor controller configuration 

software has been obtained. Now it is possible to change various performance parameters of the 

motor, as well as track its performance over time. Various performance characteristics, such as 

throttle level, voltage being supplied, and current draw from the motor can all be monitored 

using an onboard laptop. This is most useful in the testing phase, when hard data can be collected 

while the boat is actually running in the water. This is explained further in the data acquisition 

section. In case of emergency, the team kept the same bilge pump and VMAX Battery[9] on a 

separate loop. 

 

 
Fig. 7: Electrical Design Layout 

 

 

Power Electronics System 

 

The team members kept the Mars Brushless PMAC motor kit [5] to power the boat. The 

motor’s specifications are shown below in Fig. 8. The team chose this motor because the motor 

can be programmed for either 36 or 48 volts, and all of the components of the wiring harness can 

operate within that voltage range. The motor is being controlled by a Sevcon Gen4 Size 2 motor 

controller [5], included in the original motor kit, which is shown below in Fig. 9.  
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Fig. 8: Motor, Controller, and Wiring Specifications 

 

 
Fig. 9: Sevcon Gen4 Motor Controller 

 

The team chose to not modify the motor position or the mount [10] that the motor was 
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attached to. In Fig. 10 you can see that the motor is mounted to aluminum extrusion bars that can 

be adjusted, as well as being bonded to the bottom of the hull.  

 

 
Fig. 10: Motor Mounted to the Hull of the Boat 

 

Hull Design 

 

The hull from last year’s boat design, a Backwater model manufactured by Wenonah 

Canoes [11], made of Kevlar reinforced fiberglass is being used again for this year’s competition 

due to its light weight and sturdiness. The team decided that the original tandem canoe was the 

best choice for this year’s competition since the motor and drive shaft installed by the previous 

team weren’t being upgraded for this year’s competition. Fig. 11 is the Solidworks model from 

the previous team of the original hull before any modifications. Fig. 12 is a photo of the boat 

supplied by Wenonah canoes which gives the dimensions of the boat, showing that it’s within the 

width and length requirements put in place by the competition.  
 

  
Fig. 11: Solidworks 3D Model of the Boat 
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Fig. 12: Wenonah Backwater Canoe with Dimensions [11] 

 

In order to improve the boat’s acceleration and time for the speed and slalom portion of 

the competition the team focused on replacing the fixed trim tab from last year’s competition. 

Last year’s team had problems with the boat taking a long time to fully plane out which made the 

boats acceleration very slow, increasing the boats overall time in the speed and slalom trials. The 

past years team designed and implemented a “fixed” trim tab to help fix this problem but it 

wasn’t a very efficient design due to the depth that the boat sat in the water and how the angle in 

which water deflected was fixed. Another problem with the previous design was the thickness of 

the 6061 Aluminum sheeting used in the implementation of the design. The 0.125” aluminum 

trim tab which was fixed with a 90 degree angle began to bend away from the boat creating a gap 

between the two mounting surfaces. This slight bend in the aluminum allowed water to rush into 

the gap between the trim tab and boat hull which created a great deal of drag during boat 

operation. Another problem was the depth in which the trim tab set in the water. The trim tab set 

too deep in the water which caused water to rush over the trim tab, meaning less water was being 

deflected downward. 

To fix this the team came up with a new design to maximize efficiency and increase 

acceleration. To fix the issues with the previous design the team created an “adjustable” trim tab 

which allows the operator to change the angle in which the water is deflected. Making this angle 

of deflection adjustable allows for on the water adjustments to create the optimal planing speed 

for the boat. The new design was also raised 1” to sit higher up in the water while the thickness 

of the 6061 Aluminum sheeting was increased to .1875” to increase the materials rigidity. The 

previous “fixed” trim tab was designed into an “adjustable” trim tab with the addition of a piano 

hinge and two turnbuckles as seen in Fig. 13. The adjustable tabs are interchangeable which will 

allow for future testing of the different shapes and sized tabs in the future. Future testing will be 

completed at various angles of deflection in order to determine the optimal angle for the 

“variable” trim tab to deflect the water.  
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Fig. 13: Assembled “Variable” Trim Tab 

 

Drive Train 

 

For this year the team didn’t change the drive train in any way. The team was happy with 

the performance of the drive train in last year’s competition so we left it in that exact state. The 

unchanged drivetrain layout with its simple design can be seen in Fig 14. The drivetrain is 

centrally located on the boat where the motor is connected through a Lovejoy jaw coupler to the 

drive shaft that connects the motor to the propeller. The previous team that installed the 

drivetrain used Boat Builder’s Notebook [12] to be able to correctly position the drive train 

components in the boat. 

 
Fig. 14: Drivetrain Configuration 

 

The team also used the previous team’s propeller which was determined using the 

Victoria Propeller LTD Calculator [13] in order to calculate the size of the propeller based on the 
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specific data of the boat and the engine such as the weight and length of the boat and the power 

and speed of the engine along with other factors. Last year’s team come to the conclusion that of 

a 3 blade, 12” diameter, 15 pitch bronze propeller along with a 12 degree strut from Glen-L. A 

1” diameter and 66” long shaft from last year’s boat was still used to connect the motor to the 

propeller. The calculations for the appropriate diameter shaft from last year can be seen in 

Appendix G. 

 

Steering and Dashboard 

 

In an effort to reduce the overall weight of the boat in any way possible, the old steering 

system was removed leaving only the rudder and tiller arm. This included a large piece of angled 

aluminum, a steering wheel, cables, and two 4’ PVC cable guards. This in total weighed 55 lbs. 

The steering system was replaced by a welded, L-shaped piece of aluminum tubing that was 

attached to the tiller arm. This piece extends to the right side of the skipper so that the skipper 

may directly steer the boat. This idea was based off of how one would steer a small boat with an 

outboard motor. This would also allow for an increase in the range of motion of the rudder as 

compared with the previous steering system. Because some of the dashboard was incorporated 

into the angled sheet of aluminum, modifications needed to be made to create a new dashboard. 

The rest of the dashboard was located on an aluminum plate that protected the skipper from the 

motor. Therefore, continuing with theme of weight reduction, that plate was removed. It was 

replaced with a polycarbonate sheet which also contains the entire dashboard. There was also a 

similar aluminum plate that protected the batteries from the motor closer to the bow of the boat 

that was replaced with polycarbonate sheeting. These changes allowed for a total weight 

reduction of 30 lbs. (too be added to when steering is completed). The new steering system is 

shown below in Fig. 15.  

 
 

Fig. 15: Steering Lever 
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Data Acquisition and/or Communications 

 

The team found that the Sevcon Gen4 motor controller, which came with the PMAC 

motor, can interfaced with using the Sevcon DVT Customer software [14] via an IXXAT CAN-

to-USB adapter [15], shown in Fig. 16. The adapter is connected to the motor controller by a 

DB9 connector and only three pins are used. A schematic of the connection can be seen in Fig. 

17 below. The DVT Customer software can be used to log real time data from the motor 

controller as well as tuning the motor. The team chose to focus on gaining access to the data that 

can be logged by the software. The logged data is exported as a comma separated value file so it 

can be opened up in Microsoft Excel as soon as logging is stopped. The tuning of the motor was 

determined to be tabled for discussion until the next year as there was not enough time to learn 

exactly what was needed to properly tune the motor. The main graphic user interface (GUI) of 

the Sevcon software shows real time data, in hexadecimal format, on the current status of the 

motor. If the motor has experienced any sort of fault, it will be shown here. Fig. 18 shows the 

logging window of the software. These are the data variables that can be logged by the current 

setup of the software, and are of the most use to the team. This is where the team will get the real 

time values from the motor for RPM, battery voltage draw, and battery current draw. The 

acquisition of the real time data from the motor controller will allow the team to get the best 

performance under the current battery and weather conditions while in operation. The team 

performed a test while the motor was unloaded and recorded the resulting data using the logging 

ability of the software. The throttle was slowing increased until the motor was at max RPM and 

then the throttle was slowly decreased. The team did this three times so that there would be three 

curves to show. Fig. 19 shows the RPM data recorded from the unloaded test, while Fig. 20 

shows the resulting wattage draw while performing the same test.  
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Fig. 16: IXXAT CAN-to-USB Adapter 

 

 
 

Fig. 17: Motor Controller and Adapter Connection Schematic 
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Fig. 18: Vehicle Interface Logging Window 
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Fig. 19: Unloaded RPM Testing 

 

 
Fig, 20 Unloaded Wattage Draw  
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Peripheral / Auxiliary Components 
 

Several other items were placed in the boat, with many being safety requirements to 

compete. These items included: 

Air Horn: Shoreline Marine SL52417 

 

Oar: Caviness O1000 Series Aluminum Synthetic Boat Oar 

 

2-Way Radio: Midland LXT535VP3 

 

Bilge Pump: Rule Model 25S 

 

Auxiliary Battery: Vmax Tank 64, 15 Ah 

 

Life Preserver: Class 2 or 3 

 

Fire Extinguisher: Kidde Mariner PWC  

 

Tow Rope: 20 feet in length 

 

Orange Skier in the water flag: Accurate Liners: Skier Down Flag, Heavy Duty Vinyl 12” x 12” 

 

Project Management 
 

Project management of a multi-disciplinary project is a challenge that requires a focused effort 

to be successful. What were your challenges; your successes? Think of the “success” of your 

team in terms of both the technical performance of your boat and the performance of your team.  

 

The team had many challenges and successes while upgrading the original boat for this 

year’s competition. Unlike last year’s team, this year’s team had a fully functional boat to begin 

with so the hardest part was determining what parts of the boat the team wanted to focus on 

upgrading and improving.  

One of the hardest struggles the team faced was becoming familiar with the boat and how 

it was wired. The team from last year left recommendations for this year’s team which was a 

great help to get us started. The main struggle for the mechanical engineers of the group was 

designing a mounting system for the PV panels. The solar panel order was delayed over 3 

months due to customs issues and therefore we didn’t have very much time for designing a 

mounting system or for testing. When we finally received the new solar panels the team was 

pushed hard to come up with a design which it could effectively implement. However, one area 

in which the mechanical engineers had great success was the design, fabrication, and 

implementation of a new “variable” trim tab. The teams design worked successfully and 

improved the boats acceleration and planing time drastically. 

The electrical engineer struggled and succeeded in many ways as well. After months and 

months of trying Sevcon, the manufacturer of the boats motor controller, provided the team with 

proprietary software to monitor and log motor outputs. This goal wasn’t achieved until the 

middle of the spring semester which left almost no time for testing. This challenge limited their 
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setup and acquire data from the motor controller. One great success that the electrical engineers 

achieved was the implementation of the new solar controllers and solar controllers. They 

successfully wired and tested the solar panels to make sure they were ready for the competition. 

Although the team faced many setbacks due to the lack of receiving several orders on 

time, the team managed to overcome all of the obstacles that stood in their way. In wait of some 

of these delayed orders the team focused its efforts on other parts of the boat such as steering and 

reconfiguring the dash to reduce weight. These changes led to great success and improved the 

overall speed, handing, and efficiency of the boat. Although the roles of each team member were 

divided, the team worked well together to help each other out to stay on track. Assigning 

different tasks to team members that fit their major and skillset greatly improved the efficiency 

of the team throughout the project.  

 

What did you learn about managing an engineering project/team during this year? 

 

Team clarity and communication was the hardest learning curve that this team had to 

face. Losing three team members from the fall semester and gaining back two new team 

members for the spring semester caused a lot of wasted time to be spent trying to bring the new 

team members up to speed on the various projects and tasks the team was currently working on 

from last semester. Overall, we all learned quickly how some members of the team excelled in 

particular roles due to their skill set which made dividing tasks up down the road a lot easier. 

Although this project challenged the skills sets of each team member, learning from others was 

by far the most worthwhile experience. The team learned quickly from one another while staying 

focused on the specific goals that were established from the beginning of the project. The team 

aimed to achieve better efficiency through various improvements that were drawn up in the 

preliminary design stage. The team worked hard to stick to the timeline in order to achieve our 

end goal of having a fully functional boat that meets the competitions requirements. A budget 

was formed and kept while weekly progress reports were written and emailed to our sponsors on 

how the team was doing and what exactly we had achieved since the last status report. This kept 

our sponsors up to date on what the team was doing and what we hoped to achieve and deliver 

for the competition.  

  

How did you handle the design efforts of the different sub-systems? 

 

 The design efforts of the different sub-systems were separated among the team members 

based on interests and abilities. Since there were two electrical engineers and three mechanical 

engineers on the team, the electrical engineers took charge of the data collection from the motor 

controller and the charge controllers. The mechanical engineers then took charge of the 

mechanical improvements of the boat such as the trim tab, the weight reduction, and the steering 

system changes. Although we seemed to split things into individual projects, everybody 

consulted on all decisions made. This helped to ensure the best decision was made and that the 

group continued to stay on the same page.  

 

What initiatives/approaches to project management did you apply and how effective were they? 

 

 Project management was expressed through the cooperation our team had. Everyone was 

equal and there was no “head” of the team. Each team member was “in charge” of one part of the 
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project and we consulted each other on all decisions made. This was a very effective way to 

handle the project for our team. Because no one was “in charge,” no team member was reluctant 

to share any ideas that they had.  

 There was also a team advisor and a team sponsor that managed us as a tea. There was a 

weekly meeting with the sponsor, Dr. Kelley Kissock (Chair of the Mechanical Engineering 

Department), worked well for managing the team's time and progress. The team made 

improvements to the agenda for the meetings which helped guide efforts and maintain focus on 

the tasks at hand. This was also a very effective way to manage the project as the team received 

good advising without an extreme amount of oversight.  

 

How did you finance your project? 

 

The team originally had a $2500 budget for the project. Records of all the purchases were 

kept in a Microsoft Excel file to ensure the team did not go over budget. The team also sought to 

have businesses donate machining time and some machining materials if the business were 

willing. Since the team’s goal was to modify the existing system, the funds from the original 

budget were sufficient. 

 

Do you have recommendations for financing sources and fund raising approaches? 

 

The team would recommend that the primary financing sources be found through the 

Mechanical Engineering department as well as the Innovation Center for the Engineering Design 

student class. The team was able to continue the relationship with the Mechanical Engineering 

department from the previous years and would recommend pursuing that path in the future. 

Because the team was focused on primarily modifying the systems, fundraising was not required 

for this year. However if the need for more financing were to occur, the team would suggest 

presenting to the Electrical Engineering department to pursue funds. 

 

How are you addressing the sustainability of the boat team in future years? 

 

All changes to the system were focused around making minimally intrusive changes to 

the boat. Past designs for the boat have focused largely on sustainability of the installed systems, 

and any new systems, such as the new electronic speed controller mounts, should not impair that 

sustainability. 

The main change that was made to improve the sustainability of the design is a new 

steering system. The old system was unwieldy and complicated, and likely to break in the near 

future. Instead, a much simpler design was installed. 

 

Did you have focused recruiting and succession planning efforts for your project? 

 

This year, the team did not explicitly focus on recruiting for next year. The team is open 

to any Engineering student. The team will continue to be filled with students from the Senior 

Design capstone course. Due to the past successes of the team, there is still interest in the future 

performance of the project by students at the University. 
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Conclusions and Recommendations  
 

Next year’s team will likely use the same hull, drivetrain, solar panels, solar controllers, 

and data logging equipment in next year’s competition. Some recommendations for next year’s 

team would be to focus on improving the steering the boat. Although a newer simple and 

lightweight design was implemented for this year’s competition, the team wasn’t ecstatic about 

the results. To further weight reduction, improve performance, and improve steering, alternative 

materials should be researched to see if the bronze rudder and propeller can be replaced. Further 

research into motor optimization could also be completed to improve performance and efficiency 

through the Sevcon software’s capabilities. Another suggestion would be to design a custom 

gearbox to allow for fine tuning of torque and rpm.  

Overall this past year getting the boat ready was of great success. Since this will be UD’s 

second time competing in the Solar Splash our design process was structured in a way that the 

team was able to meet its established deliverables and deliver an upgraded boat with increased 

performance and efficiency. Our research process allowed the team to find great lightweight 

solar panels, data acquisition software for both the motor controller and solar panels, and more 

efficient solar controllers. The team did run into some issues with the delivery of the solar panels 

being delayed but that only pushed us harder to design the mounts and get the boat ready for the 

competition. Throughout this process the team showed both growth and team unity which 

allowed us to meet our goals. 
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APPENDICES  

 

Appendix A: Battery Documentation 

Appendix B: Flotation Calculations 

Appendix C: Proof of Insurance 

Appendix D: Team Roster 

Appendix E: Solar Splash Gantt Chart 

Appendix F: Power Calculations 

Appendix G: Shaft Diameter Calculations 

 

APPENDIX A: Battery Configuration 

 

Per the technical report requirements, the product information and MSDS sheets for the batteries 

are posted in this section.  

 

All events batteries - (three 12-volt batteries) 

Optima YellowTop - Model: D51/D51R 

Specifications and MSDS attached - nominal weight of 26.0 lb each (total 78.0 lb) 

 

Auxiliary Battery - (one 12-volt battery) 

VMAX Battery - Model: MB-64 15 AH Mobility Battery 

Specifications and MSDS attached - nominal weight of 10.0 lb  
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Fig1. of Appendix A: Sprint and Endurance Battery Specifications - Optima YellowTop 

D51 (1 of 2) 
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Fig1. of Appendix A: Sprint and Endurance Battery Specifications - Optima YellowTop 

D51 (2 of 2) [12] 
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Fig.2 of Appendix A: Optima MSDS Sheets (1 of 5). 



 

 UD Solar Splash 29 

 
Fig.2 of Appendix A: Optima MSDS Sheets (2 of 5). 
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Fig.2 of Appendix A: Optima MSDS Sheets (3 of 5). 
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Fig.2 of Appendix A: Optima MSDS Sheets (4 of 5). 
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Fig.2 of Appendix A: Optima MSDS Sheets (5 of 5) [12] 

 

 
Fig.3 of Appendix A: Vmax MB - 64 Battery Specification [13] 
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Fig 4. of Appendix A: Vmax MSDS Sheets （1 of 7). 
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Fig 4. of Appendix A: Vmax MSDS Sheets （2 of 7). 
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Fig 4. of Appendix A: Vmax MSDS Sheets （3 of 7). 
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Fig 4. of Appendix A: Vmax MSDS Sheets （4 of 7). 
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Fig 4. of Appendix A: Vmax MSDS Sheets （5 of 7). 



 

 UD Solar Splash 38 

 

Fig 4. of Appendix A: Vmax MSDS Sheets （6 of 7). 
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Fig 4. of Appendix A: Vmax MSDS Sheets （7 of 7). [13] 
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Appendix B: Floatation Calculations 

 

 Below is Table 1 of the flotation calculations performed by the students.  

 

Table 1: Floatation Calculations 

Components Weight (lbs) 

Batteries 88 

Motor 22 

PV System 25 

Drive Train 30 

Hull 64 

Miscellaneous 10 

Total 239 

 

  
= 286.8 

 

 
𝐺 = 0.75 ∗ (88 + 22 + 25 + 30 + 10) = 131.25lbs 

 

𝐹
𝑝= 

131.25
62  = 2.17 𝑓𝑡3  
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= 290.8 𝑓𝑡3 
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Appendix C: Proof of Insurance 

 

 



 

 UD Solar Splash 43 

Appendix D: Team Roster 

 

2014-2015 Team Members: 

 

Abdullah Almandeel: Undergraduate Mechanical Engineer, Senior  

Email: almandeela2@udayton.edu 

 

Cory Bucksar: Undergraduate Computer Engineer, Senior 

E-mail: bucksarc1@udayton.edu 

 

Matt Hurtubise: Undergraduate Mechanical Engineer, Senior 

E-mail: hurtubisem1@udayton.edu 

 

Domenic Miccinilli: Undergraduate Mechanical Engineer, Senior 

E-mail: miccinillid1@udayton.edu 

 

Josh Norwood: Undergraduate Mechanical Engineer, Senior 

E-mail: norwoodj1@udayton.edu 

 

Michael Ohradzansky: Undergraduate Electrical Engineer, Senior 

E-mail: ohradzanskym1@udayton.edu 

 

Jacob Robinson-Lieberman: Undergraduate Computer Engineer 

E-mail: robinsonliebermanj1@udayton.edu 

 

Cody Tschantz: Undergraduate Mechanical Engineer, Senior 

E-mail: tschantzc1@udayton.edu 

 

Tyler Edwards: Graduate Aerospace Engineering Student 

E-mail: tyben7805@gmail.com 

 

 

2014-2015 Advisors: 

Dr. Kelly Kissock, Project Sponsor 

John Hageman, Senior Design Professor 

Harold Linville, Senior Design Professor 

Sean Powers, Senior Design Faculty 

Don Schenck, Senior Design Faculty 

Weisong Wang, Senior Design Professor 
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Appendix E: Gantt Chart for 2014-2015 Team 
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Appendix F: Power Calculations 
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Appendix G: Shaft Diameter Calculations 

 
 


