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Introduction 

 

This year’s Solar Team is working with two products from two companies in the solar industry, 

Traverse Solar and CBS Solar. The Team has tasked to use university-backed research to confirm 

the claims of increased efficiency and performance of solar technology by their products. 

Traverse Solar implements a single axis daily solar tracking device for their panels that keeps the 

panel in line with the sun throughout the day [1]; CBS provides a coating for commercial solar 

panels that boasts increased efficiency, lower maintenance, and higher life expectancy [2]. 

Additionally, the Solar Team was task to create a solar panel system downstate that would supply 

the house with a significant portion of their power. The team created three variations of this 

system based on a property in downstate Michigan [3]. 

 

 

Motivation 

 

Houghton, Michigan has residential electric costs that are 37% higher than the state average [4]. 

Given this fact, it is important to explore the multitude of alternative ways to generate power. 

With the Houghton area getting around 3.9 kWh/m2/day whereas other parts of the state gets 

anywhere from 4 to 4.4 kWh/m2/day [5], it is especially important to focus on the efficiency of 

these generation methods. With each improvement to efficiency, a resident can reduce the cost of 

their electric bill. Two ways that could improve the efficiency of solar panels are solar trackers, 

and self-cleaning coating. 

 

The Solar Team was able to obtain a single axis solar tracker from Traverse Solar, and a self-

cleaning solar panel coating from CBS Solar. The Solar Team’s goal is to prove the claims of 

both of these system improvements, leading to better solar power generation in the Upper 

Peninsula. 

 

 

Background 

 

With the advancement of solar panel technology, several unique efficiency methods have been 

developed. Some of these methods are standard in the industry, while others have yet to be 

thoroughly examined and proven useful. CBS Solar and Traverse Solar both provide a unique 

solution to the question of efficiency.  Some of the claims made by these companies could 

benefit from further studies. Traverse Solar claims to have up to 40% increased power 

generation, with around 30% power increase in the upper Michigan. CBS Solar claims to have 

6% increased solar absorption, and breaks down dirt, smoke, and bacteria. 
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Results 

 

I. Mounting the Solar Panels 

 

On October 4th, the Solar Team went to the Keweenaw Research Center (KRC) to install and 

adjust a few of the solar panels for the project. With the help of Nolan Osborne, they adjusted the 

angle of the Traverse Solar panels on their mount. Additionally, they installed two solar panels 

that would be used as control for the CBS Solar Project. On November 14th, a member from the 

KRC installed cameras that monitor the panels, saving images every 15 minutes. 

 

 

II. Enphase 

 

All of the relevant solar panels used for the Traverse Solar Project and CBS Solar Project were 

linked to Enphase brand microinverters (MI). Microinverters take the DC voltage produced by 

the panels and converts it into a standard frequency AC voltage. Several panels can be hooked up 

in series with one MI, or the panels can be hooked up in parallel, each with its own MI. The 

panels at the KRC are hooked up in parallel. This allows for precise measurements using 

Enphase software. Their software [6] allows for the remote tracking of data from the solar 

panels, such as power and energy. This data can then be viewed in the software as graphs and 

tables, or exported as Excel-compatible files for further analysis. 

 

 

III. Preliminary Results 

 

Traverse 

Between 10/1/18 to 12/11/18 for days that met or exceeded 2.50 inches [7] of snowfall Traverse 

Solar outperformed the control panels around 70% of the time. Given time for more data 

collection the team predicts that percentage to increase. There are several variables at play that 

could skew the data in favor of the control panels on a day by day basis. For one, data gathered 

from the MI snowfall record collected snowfall through the night not just during the day. This 

means there were some days that saw plenty of sun through the day and snowed when the panels 

were not producing. This throws off our standard deviation of energy produced but not our 

accuracy of the comparison between panels. 

 

Next is wind, both panels saw westward winds which can mean irregularity in snow coverage 

over panels. Through close monitoring with time lapse cameras, there was not a noticeable 

difference in snow coverage due to wind. We did however notice that Traverse consistently had 

less snow accumulation on the higher portions of the panel, and attribute this to its ability to 

move throughout the month. 
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The most impressive data from Traverse so far is the total energy produced compared to the 

traditional stationary panels. In the first two months of collecting data we found over a 100% 

increased efficiency from Traverse Solar mounting system compared to a stationary system (in 

Table 1). This means that not only does Traverse outperform handling the snow, but they 

consistently outperform throughout the month by adjusting its position relative to the sun by a 

larger factor. By adjusting the angle of the solar panel to be more perpendicular to the sun, the 

more solar radiation that panel will receive, thus more energy output. 

 

Table 1. Traverse Panels Compared to Control. 

 

 

CBS 

The Solar Team’s data for CBS gave some surprising preliminary results compared to the 

predictions made. The CBS coating applied to two solar panels compared to the two nearest 

control panels yielded very similar results when handling the snowfall during the same month 

and a half period where the Traverse panels saw at or over 2.5 inches of snow per day. Three of 

those days both the control and the CBS coated panels saw only a difference of half a watt hour. 

 

During November, the average daily percentage of maximum power for each CBS panel was 

over 18% while the control was around 14%. This was calculated by taking the average amount 

of sun hours the UP saw over the month and dividing it by total optimal output of each panel. 

Each panel was capable of producing 2,250 Wh of power per day seeing 9 hours of sun. The low 

percentage of max output can be attributed to seeing less that the optimal 9 hours of sunlight due 

to weather conditions and other obstructions like snow. 
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In the small preliminary sample size of data, CBS did outperform the control panels 50% of the 

time. During the times CBS outperformed, it was only by a few watt hours margin. The CBS 

coating was not meant to boost performance to a major degree, their main focus was to reduce 

the amount of particulate matter that can gather on panels and wear them down over time. 

 

However, CBS claims a small boost in efficiency of just 6%, and according to the data they are 

on track to being right about that. Over the month of November, 2018 and for days with snow 

CBS produced 3-5% more than the control panels in total energy production. With a small 

sample size and a small degree of difference in efficiency, there isn’t enough evidence yet to 

support the 6% boost in efficiency (in Table 2). 

 

Table 2. CBS Panels Compared to Control. 

 

 

 

IV. Downstate Solar Panel Project 

 

Another side project given to the Solar Team was to complete a theoretical solar sizing for a 

house in Lower Michigan based off of one of the member’s parent’s electric bills for the year. 

The team decided to use Asa Pierce’s home, located at 2145 W Barnes Rd. Mason, Michigan. 

 

Using the National Renewable Energy Lab (NREL) program for solar design, PVWATTS can be 

used for designing solar in any location. This website takes in many variables such as Size of 

system, Array Type, System Losses, Tilt, and Azimuth. After doing some calculations, the site 

determines Solar Radiation / square meter / day, AC energy (per month) and Average Value (in 

dollars) each month. 
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In Appendix A, from the electric bill, the household used 9,706 kWh total throughout the year. 

That will be the base number to use when estimating how many solar panels, so on average that 

is approximately 808 kWh a month, or 26 kWh a day. In the location of the household (in Lower 

Michigan), the average cost per kilowatt hour was 16 cents. There are three example sizings, 

50% cost on roof, 50% cost on ground, and 100%, off grid, on the ground. 

 

 

 

Figure 1. Available solar panel space at 2145 W Barnes Rd. 

 

 

For roof mounting the house has two sections of roof, both at 20 degrees° and 225° Azimuth. In 

Figure 1. Above, there is a maximum area on roof section A of 846 square feet, and section B of 

450 square feet. With panels the same size as the ones at the KRC, the maximum amount of 

panels that can fit on both roofs is sixty-three placed portrait orientation. To accomplish 50% 

power generation the roof mounted array has to produce around 4,000 kWh of energy a year [8]. 

This means the house would need a 4 kW DC system in size, that in turn requires 18 mounted 

solar panels on the roof. By simplifying the costs of solar panels, installation, and voltage 

conversion, a round $5/watt estimate will be used. For a 4 kW system, that would be 

approximately $20,000 in initial cost. With the solar panels producing a yearly value of $665 of 

electricity, these panels would pay for themselves in thirty years. 

 

For a ground mounted system, the household owns a yard adjacent to the house that would be 

suitable for a solar array. The panels would be facing south, an Azimuth of 180°, and fixed in a 

position of 45° tilt all year. To produce 50% of needed power, according to PVWATTS [8], the 

house would need a 3.8 kW DC system size, equaling fifteen, 255 watt solar panels. Again using 
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the $5/watt simple estimation, that would be an initial cost of $19,000. These panels would 

annually produce half of the energy the household uses at a value of $673 per year. The system 

would be paid back in twenty-eight years. 

 

If the household wanted to produce 100% of their annual electricity only with solar panels, they 

would need to generate 9,706 kWh of energy. With the help of PVWATTS [8], a 7.8 kW DC 

system would produce 9,887 kWh, just over the annual need. To produce 7.8kW the needed solar 

panels is thirty-one 255W solar panels, mounted on the ground with a tilt of 45° and Azimuth of 

180°. Luckily, in Figure 1. Above, there is enough room to mount them all. With $5/watt the 

initial cost for the system would be $39,000. The system would produce a value of $1,346 in 

electricity every year. It would take just under 29 years to pay back the initial cost needed. 

 

After all of this cost analysis, there is a Government offers a federal tax credit for 30% off of 

solar installations. If the system was bought when this credit is valid it would only cost $14,000 

for the 4kW system and have a quicker payback period of 21 years. The 100% annual energy 

system would only cost $27,300 with the tax credit. This system would pay for itself in just over 

20 years, after that the household would produce free electricity at a positive value of $1,346 

every year. 

 

 

V. Life Cycle Analysis 

 

There are many steps to the life cycle analysis of the Traverse Solar and CBS Solar panel 

systems. In the future, the Solar Team would like to plot out an in-depth life cycle analysis, but 

for now, each step will be outlined. First, the materials are gathered for the inverters, the panels 

themselves, the mounting systems, and for CBS, the coating. The assembly, coating, and 

installation of the solar panels each have energy costs and a level of emissions associated with 

them. Without any issues arising, the panel would be self-sustaining for 25 years at a baseline of 

80.7% minimal production, as seen in Appendix C. The CBS coating is under a 20 year warranty 

for solar panels [2].  After these points, the panels would have to be disposed of, with the 

reusable parts recycled for future use. 

 

 

VI. Safety 

 

The Solar Team passed the safety exam in November. The Solar Team did not have to many 

situations where safety was a large risk because most of this project was done on a computer. As 

for the installation of the panels to the Traverse equipment, the team always had one person 

holding the panel in place as another person fastened the screws for positioning. For the 

electrical hook-up, Nolan Osborne at the KRC facilitated that portion of the installation. 
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Conclusion 

 

● Traverse came to the Solar Team looking for university backed proof that their claim of 

increased efficiency was true for anyone looking to invest in residential solar. Traverse 

understands that even as the costs of residential solar decrease, it is still a major 

investment for homeowners and business owners alike. With the Traverse single axis 

solar tracking system, Traverse boasts a 30-40% increase in efficiency over the year, 

specifically in the Upper Peninsula. As we enter the shortest days and heaviest snowfalls 

of the year the Solar Team will hope to see a continued trend in snow reduction and 

consistent efficiency from Traverse. 

 

This was a major claim, and sounds too good to be true. It is easy to be skeptical of solar 

in the UP when it is no oddity to see 10 plus inches of snowfall some nights in the winter. 

The Solar Team was put to the task of holding Traverse to their numbers, and after a 

heavy dose of snow over the past two months we have solid preliminary data. We found 

that Traverse certainly met their claims of efficiency and exceeded it. 

 

● The CBS Coating solar is meant to protect solar panels from the harsh outside conditions 

that Michigan can muster. CBS claims that their coating seals away the solar panel’s 

components from dust, water, mold, and snow particles that can bog down efficiency and 

wear down solar panels over time. 

 

During the time the Solar Team collected data over the semester, the panels were exposed 

to many days of snowfall. The days there was snow, CBS outshined the control panels 

half of the time, and overall there was a small increase in efficiency close to the amount 

CBS claimed. The Team has not extended the study to include CBS’ effectiveness against 

anything besides snow and water, and doing so would take more time to monitor the 

status of the panels over time and during the spring/summer seasons. At the end of the 

semester CBS shows promise of coming close or meeting the benchmark of their 

efficiency claims, but requires more studies to be done on its effectiveness for preventing 

elemental erosion of the panels. 

 

● For the downstate solar project, without having the 30% federal tax credit, the system 

would not be able to pay for itself before the rated amount of years the components break 

down. If the federal tax credit is used for 30% of the system, then each system will pay 

for itself with approximately four to five years of free electricity, plus the owner can feel 

good about reducing contribution toward climate change whilst making some money. 

 

 

Future Work 
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The Solar Project has succeeding in setting up a system that can be monitored and analyzed. 

Once a significant amount of data has been recorded, the Solar Team plans to create a much 

more comprehensive analysis of this data. Using the analysis, the team can come to a conclusion 

to the question of each methods’ efficiency. Additionally, The Solar Team could use this data to 

think of ways to improve the efficiency. 

 

Currently, there is no power measurement being taken on the Traverse Solar mount’s motor. The 

Solar Team has a few options to approach this. The team could measure this data alongside the 

panel data, record the motor over a few days and use this as an estimate for future projections, or 

they could get the information about the motor, and calculated the energy used each day to 

implement into their calculations. Accounting for the motor is an important aspect that could 

prove the efficiency to be lower than first thought. 

 

For a more in-depth analysis of the solar panel system, the Solar Team would like to create a 

thorough life cycle analysis. This data would be useful to compare solar against other forms of 

power generation, or even the compare a solar tracking system versus a system without solar 

tracking. Using the life cycle analysis, further improvements could be made to the sustainability 

of the solar tracker. 
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