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Study on Solar Tracker Control Method using AC Motor and CdS
Sensor

Bo-Heon Kim, Hwang-Rae Kim'

Division of Computer Engineering, Kongju National University
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Abstract Recently, the solar tracker has been used to improve the efficiency of solar energy. Solar tracking technologies
are classified into the sensor-based method, the program-based method, and the hybrid method. Solar trackers using
an AC motor and CdS sensor are low in cost, but the precision of the positions is low, owing to the inertia of the
motor and the scattering of sunlight. To compensate for the low precision, we implement a CdS sensor module and
propose an AC motor control method using error value. To evaluate the performance of the solar tracker, we
implemented a solar water heater. From the experimental results, the solar tracker can achieve +2 mm accuracy for
sun, can satisfy £15 mm as a limited error value, and provides a 32% performance enhancement in KSB8202 criteria.

Keywords : Solar energy, Solar tracker, CdS sensor, AC motor, Solar water heater
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Table 1. The characteristics of tracking method

Sensor Program Sensor&Program
-low price -low malfunction
-a cloudy day -Not affected by
can’t solar weather . .

. L . -High price
tracking -Direction required L

. . . -Application in

-malfunction installation .

o . closeout tracking
possibility -Equipment
by reflected necessary for the
light compensation
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Table 2. The characteristics of motor drive

AC motor Stepping/Servo
Control 1/O On/off Using motion
controller

position precision
Price

AC/DC < Stepping < Servo
AC/DC > Stepping > Servo
AC/DC > Stepping > Servo
AC/DC > Stepping > Servo
-small, light
-position control
algorithms needs

Circuit config
Power

- can be position

Characteristic
controlled

Table 3. Price comparison of the controller system.

AC Stepping Servo
Master Controller 2008 3008 3008
Motion Controller - 400% 400$
Motion Drive - 200% 600$
/O Controller Internal 300$ 300$
Speed Controller 1008 - -
2 Axis Motor 3008 4008 500%
Total 6008 1,6008 2,100$
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CdS sensor module ‘

Gear

Altitude control motor

Azimuth control motor

Solar collector

Coupling ‘

Fig. 1. Solar tracker system diagram
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tTolerance : Tracking tolerance value

init : Initial calibration value

stop: Calibration value on stop

read : Read value;

Cds sensor list : A : east, B : west, C: south, D: north
Init Value = init(A), init(B), init(C), init(D)

Stop Offset = stop(A), stop(B), stop(C), stop(D)
Read Value = read(A), read(B), read(C), read(D)

Tracking Calibration Vaule :

T{A) = [init[A) + stop(A) |

T(B) = [init(B) +stop(B) |

T(C) = [init(C) + stop(C) ]

T(D) = [init{D) + stop(D) |

Azimuth Calculation Value : AZV = [ read{A) - T(A) ] - [ read[B] - T(B) ]
Altitude Calculation Value : ALV = [ read(C) - T(C) ] - [ read[D] - T(D) ]

If AZV > tTolerance then Azimuth Axis + Move
If AZV < tTolerance then Azimuth Axis — Move

If ALV > tTolerance then Altitude Axis + Move
If ALV < tTolerance then Altitude Axis - Move

Fig. 2. Tracking Data calculation formula
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Fig. 4. Solar tracker and controller
(a) Solar Tracker (b) Controller
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Table 5. Tracking Tolerance Result

Measurement Tolerance (mm) Weath Result (mm)
Date Azi Alt cather \/Azi2+ Alt?
10/29 08:00 1.4 0.6 Sunny 1.52
10/29 12:00 1.6 1.1 Cloudy 1.94
10/29 16:00 1.7 0.5 Cloudy 1.77
11/04 08:00 1.0 0.3 Sunny 1.04
11/04 12:00 1.3 0.5 Sunny 1.39
11/04 16:00 1.1 0.6 Sunny 1.25
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