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Abstract Methods

Energy in the form of electricity has become virtually , . _
ubiguitous in our modern society. You can either tether - EE—— - T : Tracking System
yourself to a nearby outlet or eliminate the chord and carry the Free Body
energy with you in a battery. Although this system serves the Analysis
majority of energy consumers well, it still has its limitations. Simplify design of
Electricity Is flowing around us almost everywhere but we don't structure
always have access to it, and battery charges have a relatively Estimate loading
short shelf life given how much energy Is actually Calculate loading Stability and
demanded. With the advent of renewable energy sources, required by linear .
such as solar panels, a new degree of freedom has been actuator Mounting
added to the range of energy consumption. In designing a : * Two 225 Ib actuators
mobile solar tracking sun panel we hope to investigate the it — SeIve as suppohgge
Integration of the current paradigm of macro-scale energy I'f/t'n.g meChaT'Sm
production with an individualized renewable source so as to Finite Element -flr:nll?ng%lAummum
bring about new possibilities with respect to energy NeT T - e e S | e » Galvanized steel
consumption. Analysis S = turntable

. RepI!cate critical load 7 o . i . 12v 5amp indirect
bearing component drive parallel DC motor

Cha”enge and Objective Simulate worst-case

scenario
Perform stress analysis

« Schematic view of
solar tracking system

Safe and Stable:
» Ensure stability both during operation and transportation

- Reduce weight to minimize stresses imposed on the Single-Objective Optimization | —kwh per year Conclusion

.. system Energy Vs. Pitch Angle —Maximum
OSt.

* Minimize the price of the system while maximizing its Angle e res_ults obtaingd ot calpula?ions, .it “iaal I.De

efficiency Optimization _cqncluded thgt this _system IS very eff_ectlve in satlsfylng Its

_ _ _ initial goal of increasing power output. Since this system will be

Quality and Longevity: E_stibllshlarange 2l used to supplement the supply of power to educational and

* Incorporate weather resistant and durable materials g;(t:imaartg:r?nual \Wh artistic devices, there was not a heavy emphasis on ensuring

Weather Resistant: oroduced per angle that the system _vvould eyentually pay for itself yvith saved

+ Operational from May until September Plot estimations to expenses on grid supplied energy. However, it can be

- Elements of weather include rain, debris, and strong determine optimal concludedig LR SR R K BRI BN (ERlar

il angle from the range panels), this system.can be used to significantly increase the

Y = 0.0001%3 - 0.0737X2 + 3.7435% + 606 power output of static solar power systems. Further research

Performance: can be conducted to determine if scaling up this system model

* Track the sun and rotate about a vertical axis to an would have an impact on return on investment or possibly lead
optimal position to produce maximum power output to full energy independence.

6 3
oA e o Acknowledgments and References

N
1
o

N
o
O

Annual kWh
o)
O
O

o)
o
O

Angle (degrees)

Methods

This project was supported in part by the Center for Undergraduate

. Research & Creative Activities, and the Techne Institute at SUNY

Structural Analysis ReSUItS Buffalo with a special thanks to Dr. Bay-Cheng and Dr. Zirnheld.

- Identify high risk failure points Additional support provided by Dr. Olewink and the department of

. Calculate static and dynamic loading values Mechanical and Aerospace Engineering at SUNY Buffalo was
critical to getting this project underway.

ROtating VS. Fixed SyStem . Arafath, A. , Chandan, S. , Tyagi. R. K., 2013, “Solar Tracker Mounted Battery Electric Vehicle,”
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- Evaluate final factor of safety
Finite Element Analysis Optimization
. .. . . Creo Parametric 2.0
. Identlfy critical load bearlng elements Resu ItS . Bedford, A., and Wallace L. Fowler. Engineering Mechanics Statics & Dynamics. Harlow: Prentice

. . . N 0 . Hall, 2007. Print.
- Estimate worst-case loading scenario 3% Ilrlnprovement In _ "SOLAR RESOURCE DATA." PVWatts Calculator. N.p., n.d. Web. 08 Apr. 2015.
. Perform simulated finite element analysis DA G (00 ol OZI O

| I when comparing a fixed
Angle Optimization system to the developed
- Collect historical data pertaining to incidence of solar rotating system

radiation in region of operation

- Estimate energy output for non-automated solar panel
configuration

- Estimate and optimize pitch angle to the sun

- Compare fixed energy estimation with single axis
automated solar tracking energy estimation
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