PANEL ARRA
APPLICATION



o Solar Panels exist currently, but they bring a level of inefficiency that we
sought to improve

the regions of Alaska as they are colder and

to clean
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e Hardware
o Microcontroller

re sensor, and voltage divider




BLOCK DIAGRAM (Original)




BLOCK DIAGRAM (Final)
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e PCB
o Voltage Divider




e Sun tracking
o Implemented scientifically proven equations to track sun




o For the solar panels to generate the most power the sunlight needs to be
perpendicular to the panels

out the year changing its angle every hour of every day




e Tracking of the Sun is done by using a set of three equations

. 0 =23.45sin(360/365 (n-81)),




Models of Tracking Algorithm
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Angle Calculation Implementation

dcuble declinAngle (double m) {
if (m == 0)
m = n;
decuble sigma = 23.45 * 3in((360/365*(m-81))*torad); //this is the sclar declination angle
return sigma;

double altitude(dcuble L1, dcuble m){
double sigma = declinAngle(m);
double beta = 90 - Ll*todeg + sigma*todeg; // altitude angle
return beta;

double tilt(dcuble m, double L1){ // this is what will be called for the
double beta = altitude(Ll, m);
double tiltl = (90 - beta) *torad;
return tiltl;




Tracking Verification

Time (30 mins) Starts at morning Voltage (Static) Voltage (Moving)
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Pivot calculations

double pivot(double m, dcuble H1, double L1){ // this is what is called to get the pivot angle
double sigma = declinAngle(m);
double beta = altitude(m, L1);
double lambda = arcsin(cosz(sigma)*sin(Hl) / cos(beta)):;
double cosH = cos(H);
double tanS = tan(sigma);

double tanL = tan(L);

if (cosH >= (tanS/tanl))
return lambda;

return pi + lambda;




Comparison with Taylor Expansion

double arcsin(dcuble len) {
double temp = len +
pow(len, 3)/6.0 +
3*pow(len,S)/40.0 +
S*pow(len,7)/112.0 +
35*pow(len,9)/1152.0; // had to create arcsin because it didnt exist :p
return temp; // need to turn this into a fourier series to return the arcsin without any issues

Comparison with Taylor Series Expansion
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o Part of our consideration was dependent on the temperature for the device since
the environment in Alaska is not optimail for electrical components such as ours

ed heating:




o To counter the colder elements, the solar panels are exposed to the
environments while the other devices are not.

onents are covered with fiberglass insulation:
rt of our original requirements



Insulation/Heating Verification

Temprature (unheated) and Temperature (heated)
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PCB Schematic
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Solar Panel Array Wiring
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e

T3M MuLTIErER

Solar Panel Solar Panel




o Originally power was going to be driven through Op Amps with our circuit this was
switched to having our circuit use BJTs to connect power from our microcontroller
ince the microcontroller could not supply enough current

iberglass for this model

se arechargeable



Angles were start about 5 degrees off from our analysis. This error would get
slightly worse throughout the day. Implementing PID control would have
helped maintain a higher level of accuracy throughout the day.




e Scientifically proven algorithm implemented by microcontroller to ensure accurate
n fracking based on location and time of year

tive heater to ensure thermal regulations







