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ECONOMICAL TRACKER FOR SOLAR POWER PLANTS

The article discusses an energy-efficient sun tracking system using a solar panel as a
light-dependent sensor. Changing the properties of the solar panel does not affect the
detection algorithm, so it easily avoids the problem of false alarms.
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3KOHOMMYHBINA TPEKEP JIJISI COTHEYHBIX SHEPTETHYECKHX
YCTAHOBOK

B cmamve paccmompena suepeosghghexmusnas cucmema caedxdceHus. 3a COJHYEM,
UCNONL3YIOWAsL 8 Kauecmee C8emo3asucumozo O0amyuxka colneuynou navenu. M3zmenenue
CBOUICMBA CONHEHYHOU NAHENU He GIUsem HA aleOPUmM OOHAPYICEHUs, NOIMOMY J1e2KO
usbezaem npodIemMbl 10HCHO20 CPADAMBIBAHUS.

Kniouesvie cnoea: skonomuueckuil mpekep, COIHEUHAS NAHENb, OAMYUK, JONACHOE
cpabamvigarue
Oprames Cupoxuanus Pas30Bud — T.4.1., Ipodeccop,
Abnypaxmanos Cynronanun MykapamoBud — ¢.-M.1.K.,
JIOLIEHT,
OmenkoBa DnbBUpa AXTEMOBHA — Maructp,
deprana MOJIUTEXHUKAIBIK HHCTUTYTY, ©30eKkcTan

KYH DHEPI'HSICBIH OPHOTYVYJIAP YUYH DOKOHOMMUMKAJIBIK TPEKEP

Byn maxanada xyn maxkmaiuacvlHblH HCAPLIKMAH KO3 KAPAHObL Oamuueu Kamapol
KONOOHYNI2AH ~KYH Y4yH KO3 CANYy JHEpeemuKanblKk —cucmemacwvl Kapanean. Kyu
MAKMAU4aCbIHbIH KACUeMMEPUHUH 0320PYULY MAdCup aleopummune maacup bepe anroaum,
OWOHOYKMAH A/l HCANI2AH UUUMOO KOULOUYHOH CAKMAUM.

Auxoiy ce31)ep: OKOHOMUKAbIK MpPeKep, KYH MaKmai4acol, 0amqu1<, AHcajliedH umeo

The position of sun varies from time to time and season to season due to earth’s
continuous and periodic rotation and revolution. As a result it has become necessary to locate
the position of sun for a particular moment. The locations are placed on a special type of chart
named Sun Path Diagram. A Sun Path Diagram shows the azimuth angle, elevation angle, sun
paths throughout the years, sunrise and sunset time etc. [1]
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Figurel. Sun path diagram

Photovoltaic (PV) technology is the technology of converting the solar energy into
electrical energy. The efficiency of such an energy conversion without tracking is inefficient.
Solar system efficiency depends on solar radiation, ambient temperature, wind speed, optimal
matching of the system with the load and appropriate spatial placement of the module at
optimal inclination angle to the horizontal plane.

Figure2. Solar tracker

Solar trackers are the devices that track the solar path throughout the daytime and orient
photovoltaic panels, reflectors, lenses or other optical devices toward the sun. Since the sun’s
position in the sky changes with time (about 15 degree per hour) and the altitude angle and
azimuth angle varies continuously, trackers are used to align the collection system to
maximize energy production. Several types of single-axis tracker and dual-axis trackers have
been developed in the last decade after the development of light sensitive sensors.

The solar tracker proposed here has one degree of rotation. The solar tracker can track
the sun only in horizontal direction (that is, from east to west). The algorithm is based on the
difference of solar irradiance at different position. Voltage detected by the solar panel at
different position will be compared and the optimum position will be found. The motion of
this tracker panel is controlled by a variable reluctance stepper motor. The tracker sensor is a
5 Watts solar panel. For large scale power plant project, an individual tracker, placed on a
high tower can be used to detect the position of sun and then the data can be used to rotate a
set of solar panels to that specific direction according to signal. The design has three main
units-

* Position Sensor Unit

* Motor Unit

* Controller Unit
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The sensor unit performs the detection of difference of solar irradiance due to chance in
position of sun. The control unit decides on the motion of tracker analyzing the input detected
by sensors and sends necessary signals to track the sun. The motor unit performs the tracking
operation physically. Hence the control unit is a connection between the other two units.
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Figure3. Block diagram of the system

Initially the microcontroller reads voltage from the output of panel. The voltage is read
through the ADC channel of the microcontroller. The input data is compared with a preset
threshold level. Tracking is initiated when input data goes above a preset threshold level. The
panel is first rotated clockwise by a step and then counter-clockwise by two steps. Then it
returns to its initial position. [2]
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Figure 4. Optimum position detection (Black bar indicates the optimum position)

The position at which the sensed voltage is found higher indicates the direction of path
of the sun. This direction is set as default for that search operation. Then the panel is rotated
to that direction step by step with specified interval.

Voltage is measured after each step. This data is compared with the previous data stored
in memory. The process continues as long as the voltage is increasing. After crossing the
maximum value (the optimum position) when the voltage read at the next step is found lower
than the previous data, the panel rotates back to immediate previous position. This is the
optimum position for maximum power at a certain load.

Once optimum position is found the microcontroller sets on the timer and waits for next
loop of operation after a preset time. This process will continue until reset button is pressed.
The flow chart of the tracking operation is shown in the following figure. [3]
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Figure5. Flow chart of the algorithm

Solar energy is an unlimited source of energy. Solar tracker is used to harness this
energy with more efficiency. This paper has demonstrated the implementation of solar
tracking system in a cost effective way. Generally, direct use of output data from solar panel
makes the system independent of light sensor that requires external biasing circuit. The use of
stepper motor ensures more accurate tracking with minimum error. Thus, the proposed design
offers a better solution to the implementation of solar energy.
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