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Monitoring Website 

Recommendations 

 For future students working on the design we recommend a 

bigger motor in the base to ensure that the motor doesn’t 

stall at low RPM’s. Also to completely cap the sides of the 

bases so that no moisture can get to the encoder. 

 

For the computer potion, we recommend a better solution 

to the solar panel tracking algorithm and  to create a FTP 

site so that data can be viewed everywhere.  

 

Finally for the circuitry portion of the design, we recom-

mend the new batteries be added into the systems so that 

the design as a whole will be able to be self-sustain.  

Alternative energy is becoming a major design aspect in today’s technology. By utilizing the wind and the sun green energy can be stored to 

use instead of traditional means of energy like the use of coal and nuclear power plants. The goal of the project is to display a working green 

lab. If successful on a  small scale, the green lab can be expanded for further research in alternative energies. If the project is successful, 

MUSE will gain publicity in the realm of alternative energy.  
 

Since the PDR, the design and goal for the duel axis tracking solar panel that compared direct vs. indirect light has changed. By taking the 

recommendations from our client and technical advisors, we used a linear actuator and DC motor with encoders built in. The frame design 

was altered after salvaging pieces from the previous senior design group. The frame was constructed and has the capabilities to track both the 

azimuth and altitudinal angles. An Arduino controls both the linear actuator and DC motor enabling the frame to track the sun. An RPM cir-

cuit was constricted to go onto the back of the wind turbine. Sensors were designed to calculate the voltage and current from each solar panel. 

A website was created to display data logs from the Arduino and live video to be monitored from the laptop in the lab.  
 

The budget for this project was $300 and we ended up over budget by $209.04. Even though money was saved by salvaging the previous de-

sign the project was still over budget due to the linear actuator, motor and cameras as well as all of the little stuff adding up. 
 

Every though the group was delayed due to not having access to the roof,  the project was managed to get completed. Through testing, the de-

sign has the capability to track the sun and measure power output however there are a few bugs in the program. The frame and box are com-

plete and weatherproof but there can still be future improvements. Recommendation for future teams working on this project are to complete-

ly cap the base housing the motor, using  a bigger base motor. Also to code a better solar panel tracking algorithm and create FTP site so that 

data can be viewed everywhere. Lastly, implement new healthy batteries. 

Currently, there have been two previous senior design projects that have 

been based around a wind turbine at Mercer University. The first project was 

done by the team HMT Energies. The team designed and built a wind tur-

bine. The wind turbine was to be used to provide power for a tailgating 

event. During the testing of the prototype, it became evident that the proto-

type was not generating enough energy. A second team, Dynamic Energies, 

was tasked with further research and development of the wind turbine. A 

recommendation of the second team was to use solar panels alongside the 

wind turbine. This could create a green energy lab that could be advertised 

and gain publicity for the Mercer University School of Engineering.  
 

The wind turbine, however, is currently not being used. There is also a solar 

panel stand on the roof of the Engineering building that is not being imple-

mented. There is also no way to monitor the components on the roof. This 

causes an issue because the components must be personally checked on eve-

ry day to make sure they are in good working order. Finally, there are solar 

panels that are not being used inside the engineering building. All the ingre-

dients are readily available for creating a successful green energy monitor-

ing station. This would allow for further alternative energy research as well 

as possibly creating an alternative energy source for the School of Engineer-

ing to use.  
 

ELM Tech has been tasked with designing the green lab. The lab will imple-

ment two solar panels. One solar panel will be stationary and the other will 

follow the sun’s path. The motors that will move the solar panel will also be 

powered by the output of the solar panel. In order to monitor what is hap-

pening on the roof there will be a live video feed to a website. The website 

will also include output data from the solar panels and the wind turbine. The 

monitored data will be stored on a file system for a month at a time. The 

green lab will also be low maintenance and also weather proof.  

After the previous wind turbine project, the wind turbine was put in to 

maintenance. However the original charger circuits were left of the roof. 

This project will reuse the circuit and split it in to three circuits. One will be 

the charging circuit for the wind turbine and the other two circuits will be 

the charging circuits for the moving and stationary solar panels. This is done 

to get the most amount of charge on each battery without interference of 

each charging source. The original charge controller only has room for one 

input and the three inputs cannot be combined in to one input. Current sen-

sors and voltage sensors will also be added to each circuit so that the respec-

tive outputs can be monitored  
 

There is also an unused solar panel frame that is on the roof. The frame can-

not rotate about the vertical axis, but in can rotate about the horizontal axis. 

The existing frame is too large for the solar panels that will be used so a new 

frame will have to be constructed to accommodate the solar panels. Howev-

er, the team has a limited budget so the old solar panel frame will be sal-

vaged for parts to construct the new frame.  
 

Since the charging circuits will be outfitted with current voltage sensors, a 

microcontroller will be needed to monitor the outputs. An Arduino will be 

used to monitor each circuit using its analog inputs. A motor driver will also 

be used with the Arduino to control the movements of the motor. The motors 

will have feedback encoders so the position of the motors will be known. 

The systems on the roof will be monitored by two wireless IP cameras 

which will stream data to a website. The Arduino will be communicating via 

serial to a computer that will display the data on to the same website. The 

data will also be logged in a text file on the computer.   

Below is a list and summary of the main tests that were ran. 
 

Weatherproofing Test Results - The results of the weatherproofing test were 

good, no water got through the box to the electrical components as well as no 

water coming from the top of the steel cap over the motor. However water 

did seem to reach the base plate under the motor which may be a problem lat-

er on with condensation getting through to the motor.  
 

Linear Actuator Range Test Results -The results for the linear actuator range 

test were good the frame rotated 90 degrees and then some. Although the lin-

ear actuator cannot be fully extended due to the top mount getting in the way. 

Of the 8” stroke we can only use 7-1/2” which is more than enough that we 

need. We just need to make sure that the linear doesn’t extend fully otherwise 

it will bind and won’t retract. 
 

Circuit Testing -The tests for the voltage divider were made to measure the 

voltage output to ensure that the voltage divider was in fact stepping down 

the voltage. All three voltage dividers were functioning. Next the testing cir-

cuit for the current sensor was made so that the current could be easily con-

troller. In order to turn the chip on and measure its readings it was connected 

to the Arduino. Lastly the RPM circuit was tested to see what voltage levels 

occur when the connection between the IR Emitter and IR Decoder broke.  
 

Calculated Angles test -Ran the code to calculate the locational angles of the 

sun. Cross reference these angles with the USNO tables to ensure that the 

output values were correct.  
 

Program Tests -Test to ensure each program is running as is should be watch-

ing printed debugging statements and looking at the website  

 

Website Testing - Ensured that all the java applets in the website were func-

tioning properly. Add incorporated an exception page. 

 

 


