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DUAL AXIS SUN TRACKING SYSTEM



SOLAR TRACKING SYSTEM — WHAT?

Definition of Photovoltaics (PV)

The motion of the Sun (angles):
Azimuth
Tilt

Slope



SOLAR TRACKING SYSTEM — (WHY AND HOW ?)

Why is it insufficient to use stationary 2
What are the choices for design ¢

What are the methodologies to track the sun ¢



REQUIREMENTS

Cost — effective



DESIGN - SINGLE AXIS TRACKING

What is the major issue ¢

How to implement (Mechanical aspect)



DESIGN — DUAL AXIS TRACKING (ADVANTAGE ?)

Higher efficiency

20 — 54 % increase in amount of absorbed power.

%

100 -
90 1 I
80 -
701

PRODUCTION CCMPARATIVE 1 MWp @& FIXED STRUCTURE
With shadow 4% 1-AXIS AZIMUTH TRACKER

I B 2-AXIS TRACKERS
I 700000~

600000~

60 -
50 1
40 -

30 -
20 4

7:00 9:00 11:00 13:00 15:00 17:00 19:00 21:00
6:00 8:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00

m2-AXIS 1-AXIS mFIXED

500000—

AAROA A
400000~

300000~




DESIGN — DUAL AXIS TRACKING (MECHANICAL)

How to implement ¢ (Mechanical aspect)

Three Approaches.



SYSTEM ARCHITECTURE




1T METHOD — SENSORS (HOW ?)

Four sensors (West — East and North and South)

Difference and Threshold




2" METHOD — TRACKING ALGORITHM

What does the algorithm do ¢

Difference and Threshold ¢

with the new >

Threshold




3%2 METHOD — HYBRID (FIRST THOUGHTS)

Combine both Algorithm and Sensors
Use both in the same time (inefficient)
The variable Frequency

Introduce the idea of correction



Compare sensor

Run the Algorithm

Compute the angle

Algorithm Angle >threshold
&&

Sensor Angle > threshold
No, Yes Yes,Yes

Yes,No No, No

Move to the Increasethe Decrease the Move to the

new angle frequency frequency new angle




3%2 METHOD — HYBRID (FREQUENCY)

Frequency & Margin

The last idea of hybrid



Don’t move

Compare the
sensors values

The difference >

| margin |

Increase the
Frequency

nerated
shold

Decrease the
Freguency

Wait
(Frequency)

Move to the new
angle

Compare the
sensors values

The difference >

|[margin|

Increase the
Freguency

Adjust the angle




DESIGN DECISION

Servo versus stepper.

FPGA versus Microcontroller

Arm-based versus Arduino



TESTING & ANALYSIS

Testing methodology

Why out sourc ing ¢
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THANK YOU FOR LISTING



