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The study evaluated the performance of a microcontroller based solar tracking PV 
system. The system utilized a stepper motor, two light dependent resistors and a worm 
gear to intelligently control the rotation of the photovoltaic modules such that it 
automatically provides the best alignment of the solar panel with the sun for maximum 
power output. The performance of the PV system was evaluated through simulation 
and experiment. The effect of different levels of solar irradiance and cell temperature 
was investigated on the power output of the solar tracking PV system. An increase in 
maximum power output (Pmax, m), actual light generated current (Ipv) and actual short 
circuit current (Isc) has been observed with the increase in solar irradiance. With the 
decreasing cell temperature, the power produced decreases. The percentage relative 
error between the optimum simulated and the experimental values for Pmax and Ipv was 
found below 5%, indicating that the simulation model found good agreement with the 
experimental values. The results are expected to provide insights into the interaction 
between weather data (irradiance and temperature) and PV module power output 
during conversion of solar energy into electricity. 
 

Contribution/Originality: This study contributes in the existing literature to the enhancement of photovoltaic 

(PV) conversion. This work integrates microcontroller and stepper motor to intelligently control the rotation of the 

PV module for higher absorption of solar energy. The work incorporates solar position algorithms and MATLAB 

model to evaluate the performance of the PV system using weather data from the study location and PV module 

datasets. The paper provides photovoltaic engineers with accurate model for predicting the performance of a 

microcontroller based solar PV systems at different solar irradiance and cell temperature. 

 

1. INTRODUCTION 

Solar photovoltaic system is becoming fast and affordable alternative means of converting solar energy into 

electrical energy all over the world. Small household photovoltaic systems can sufficiently meet the initial modest 

electricity demands of most users in terms of standalone PV power station which can be used for solar lighting, 

street lighting and solar pumps for water distribution and so on.  

Solar panel directly converts solar radiation into electrical energy. Performance of solar panels vary with the 

location of use and actual environmental conditions. Singh (2013) showed that the variation in air mass and other 
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metrological parameters of the local environment like solar flux, temperature and relative humidity affected the 

module performance. In practice, solar intensity is usually modulated due to the rapid changing cloud cover and this 

accounts for major difference between the efficiency of solar panels in the field and the efficiency of the same panel 

under simulated conditions. One of the ways by which the efficiency of the solar panel could be enhanced is by 

increasing the intensity of light falling on it. Solar trackers had been tested and proven to increase the efficiency of 

solar module by tracking the sun position as it rotates. 

The sun tracking solar photovoltaic system is an array mounting system that automatically orients the array to 

the position of the sun. Since the sun’s position in the sky changes with the seasons and the time of day, trackers are 

used to align the collection system to maximize energy production (Abbasoglu & Okoye, 2013). The movement of 

the tracker is produced by either active or passive means. The active trackers rely on electrically operated 

positioning drives which involve the use of electric motor, gear drives, coupling or sensor controlled (Alexandru & 

Pozna, 2010) while the passive trackers are based on the use of thermal expansion materials (Shaifali & Jain, 2014). 

Sun trackers can be a single axis tracker that follows the sun from east to west during the day or two axis 

tracker that follows the sun from east to west during the day and from north to south, during the seasons of the 

year (azimuth and solar altitude). The sun tracking PV systems is costly because of additional cost of trackers and 

requires more maintenance due to complexity in its design and operations but have the advantages of higher 

absorption of solar radiation, higher conversion of solar radiation into electricity from 20 up to 50% (Chang, 2009; 

Chong et al., 2009; Guo, Curtis, Barendregt, & Surillo, 2009; Kelly & Gibson, 2009; Perpiñán, 2009) and higher 

power output as compared to the fixed PV systems. 

The efficiency of the PV tracking system is satisfied if the condition given in the equation by Alexandru and 

Pozna (2010) is achieved. 

ε = (ET − EF) − EC  >> 0.       (1) 

Here, ET is the electric energy produced by the PV panel with tracking, EF is the energy produced by the same 

panel without tracking and EC is the energy consumption for orienting the panel. The efficiency (ε) must be within 

25-50 percent in order to justify the tracking technically and economically. This however depends on geographical 

location, day of the year and the site meteorological conditions. 

A microcontroller is a small computer (SoC) on a single integrated circuit containing a processor core, memory, 

and programmable input/output peripherals. They can be considered as a self-contained system with a processor, 

memory and peripherals and can be used as an embedded system (Heath, 2002). They are used in automatically 

controlled products and devices, such as automobile engine control systems, implantable medical devices, remote 

controls, office machines, appliances, power tools, toys and other embedded systems.  

The tracking of the sun is achieved by coupling a stepper motor to the PV panel to track the sun position as it 

rotates thereby producing maximum energy. This is achieved by using a programmed microcontroller to deliver 

stepped pulses in periodical time intervals (Shaifali & Jain, 2014). This causes the stepper motor to rotate the 

mounted panel as desired. In principle, microcontroller based solar tracker consists of light dependent resistors 

(LDRs), microcontroller, motor, solar panel, battery and power supply. LDRs are used to sense the light intensity 

and locate the position of the sun relative to the panel. The microcontroller receives data from LDRs, computes the 

data and signals the motors to align the panel. 

Modelling photovoltaic module requires weather data such as irradiance and temperature as input variables 

(Habbati, Youcef, & Fatima, 2014). The output variables include current, voltage or power and any changes in the 

variables influence the output. Therefore, it is important to accurately model PV module in a chosen location in 

order to understand the behaviour and characteristics of PV module installed in that location so as to obtain more 

precisely, the electrical power output that is closest to the experimental value. 

In the open literature, different authors have used different models to evaluate the performance of solar 

modules.  The models include: Double diode model (Chan & Phang, 1987) circuit based solar PV model 
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(Krismadinata, Rahim, Ping, & Selvaraj, 2013; Patel & Sharma, 2013) mathematical model (Mohammedi, Rekioua, & 

Mezzai, 2013; Yatimi & Aroudam, 2015) series-parallel model (Pendem & Mikkili, 2018) single diode equivalent 

circuit with stepwise simulation (Vinod, Raj, & Singh, 2018) MATLAB model (Abdulkadir, Samosir, & Yatim, 2012; 

Qi & Ming, 2012) and so on.    

MATLAB/Simulink is employed frequently for the simulation of photovoltaic systems due to its effectiveness. 

Modelling approach requires weather data such as irradiance and temperature as input variables. The output 

variables include current, voltage and power among others. In this study, the performance of a microcontroller 

based solar tracking PV system is evaluated through simulation and experiment. Solar position algorithm (SPA) 

calculator was used in the simulation to determine the specific parameters for the installation of solar tracking PV 

system under real climatic conditions of Ile-Ife, Nigeria. A MATLAB script (simplest type of MATLAB program) 

was written and executed on MATLAB to calculate the predicted maximum power output for the study location. 

The predicted power outputs were compared with the measured values. 

 

2.  METHODOLOGY 

2.1. The Solar Tracking System 

The flow chart for the solar tracking system is shown in Figure 1. The system components include two light 

dependent resistors (LDRs), a control circuit (control unit) and a geared motor. The system automatically provides 

the best alignment of the solar panel with the sun to get maximum power output. The Microcontroller allows 

stepper motor to intelligently control the rotation of the photovoltaic modules according to the direction of the sun 

rays. It also measures the voltage on the two light sensors at any time of the day and compares the measured 

voltages. The algorithm to control the rotation of the solar panel is stored and executed by the PIC 

microcontroller.  

  

 
Figure-1. Flow chart of solar tracking system. 

Source: Ikobayo and Olatunji (2015). 

 

2.2. Control Circuit Design 

The control circuit shown in Figure 2 is used for the experiment. It consists of a PIC microcontroller, 

capacitors, resistors, oscillator and a voltage regulator. Figure 3 shows the circuit diagram of solar PV tracking 

system using microcontroller. It consists of two light dependent resistors (LDRs), PIC16F877A microcontroller, 

stepper motor and ULN2003 stepper motor driver. The two light dependent resistors measure the intensity of light 

with the help of a microcontroller. The microcontroller then reads the intensity of lights of the two LDRs. Solar 

panel remains stable and stepper motor remains off when the intensity of light of the two LDRs is same. During the 

day, light sensor turns and consequently, rotates the solar panel with the help of stepper motor. ULN2003 is used 

as the stepper motor driver and it amplify low current signal to high current signal. It also converts electrical 

pulses into mechanical movement. The algorithm to control the rotation of the solar panel is stored and executed by 

PIC microcontroller. A solar tracking algorithm is converted to C programming language. The code generated is 

then compiled and converted to Hex files which is transferred to the PIC microcontroller by using a device called a 

programmer. The voltage regulator helps to step down the battery voltage to about 5volts needed by the 

microcontroller while the energy used by the microcontroller is stored by the capacitors. Figure 4 shows the sun 

tracking PV system and the enlarged view of drive mechanism used for the experiment. It consists of solar panel, 
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gear drive, stepper motor and panel support. The solar azimuth and zenith angles were used to orientate the PV 

modules towards the direction of the sun for maximum insolation. The panels were tilted at the optimum tilt angle 

of 18 degree corresponding to the study location. The rotation of the solar panel is controlled by the 

microcontroller. 

 

 
Figure-2. Control circuit. 

                                                     Source: Ikobayo and Olatunji (2015). 
                                      

 
Figure-3. Circuit diagram of microcontroller solar PV tracking system. 

      Source: MicrocontrollerLab.com (2020). 

 

 
Figure-4. Sun tracking PV system and enlarged view of the drive mechanism. 

Source: Ikobayo and Olatunji (2015). 
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2.3. Simulation 

2.3.1. Solar Position Algorithm (SPA) Calculator 

The solar position algorithm (SPA) calculator was used in the simulation to determine the specific parameters 

for the installation of solar tracking PV system in the study location. The required parameters include: time zone, 

latitude, longitude, average annual pressure, average annual temperature, elevation, surface slope and the surface 

azimuth rotation. The outputs obtained from the simulation are the solar zenith angles, the solar azimuth angles 

and the incidence angles of the sun rays. These parameters were used to orient the PV modules towards the 

direction of the sun for maximum insolation. 

 

2.3.2. The Solar PV Module Model 

The solar system configuration consists of a required number of solar photovoltaic cells Figure 5 commonly 

referred to as PV modules, connected in series or in parallel to attain the required voltage output. The basic 

equation (Sumothi, Kumar, & Surekha, 2015) that mathematically describes the I–V characteristic of the ideal PV 

cell is: 

I = Ipv,cell-Io,cell[exp(qv/αkT)-1]        (2) 

This equation does not represent the I–V characteristic of a practical PV array but can predict the required I-V 

characteristics for practical use. Cells are connected either in parallel or in series. Cells connected in parallel 

increase the current and cells connected in series provide greater output voltages.  

 

 
Figure-5. PV module specification sheet. 

                  Source: SolarworldAG (2020). 

 

2.3.3. The MATLAB Model 

MATLAB model was used to simulate the solar PV module (model SW 140 poly R6A). The model predicted 

the maximum output power at different solar intensity and sunlight temperatures. A MATLAB script (simplest 

type of MATLAB program) was written and executed on MATLAB to calculate the predicted output peak power 

using information from the sun module SW 140 poly R6A solar array dataset in Table 1. 

 
Table-1. Sun module SW 140 Poly R6A solar array dataset. 

S/N Variables Description Value Unit 

1 Iscn Nominal short circuit current 8.21 A 
2 Vocn Nominal array open circuit voltage 32.9 V 

3 Imp Array current at maximum power point 7.85 A 
4 Vmp Array voltage at maximum power point 18.0 V 
5 kv Voltage/temperature coefficients 0.34 V/K 
6 ki Current/temperature coefficients 0.034 A/K 
7 Ns Number of cells connected in series 36  
8 k Boltzmann constants 1.3806503 e-23 J/K 
9 q Electron charge  1.60217646 e-19 C 
10 a Diode constants 1.3  
11 Gn Nominal irradiance @25oC 1000 W/m2 
12 Tn Nominal operating temperatures 25 + 273.15 K 

       Source: SolarworldAG (2020). 
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2.3.4. Determination of Parameters 

The number of parameters varied depending on the chosen model. In this work, parameters in Table 2 were 

calculated from the model equations using manufacturing data in Table 1. The model equation determines: Nominal 

thermal junction voltage Equation 1, Thermal junction voltage-current temperature Equation 2; Nominal diode 

saturation current Equation 3 and so on. Iterative process was done for Rs and Rp until Pmax, model = Pmax, 

experiment. Effect of temperature and radiation on the current, nominal light-generated current, actual light-

generated current and actual short-circuit current were calculated using Equation 6, 7, 8 and 9 respectively. Parallel 

and series resistance model were calculated using Equation 4, 5 and 11 respectively. The characteristics I-V 

equation Equation 12 was solved for several (V, I) pairs to obtain power (P=Pmax). Graphs of solar intensity and 

temperature against maximum output peak power were plotted for evaluating the performance of the PV module. 

 
Table-2. PV module equations. 

S/N PV Module Characteristics PV Module Equations 

1 Nominal thermal junction voltage Vtn = (K*Tn)/q; 
2 Thermal junction voltage-current temperature Vt = (K*T)/q; 
3 Nominal diode saturation current Ion = Iscn/(exp(Vocn/a/Ns/Vtn)-1) 
4 Maximum series resistance Rs,max = Vocn-Vmp)/Imp 
5 Minimum parallel resistance Rp,min =Vmp/(Iscn-Imp)-Rs,max; 
6 Temperature and radiation effect on current dT=T-Tn 
7 Nominal light generated current Ipvn = (Rs+Rp)/Rp*Iscn 
8 Actual light-generated current (Ipv) Ipv = (Ipvn+Ki*dT) *G/Gn 
9 Actual short-circuit current (Isc) Isc = (Iscn+Ki*dT) *G/Gn 
10 Maximum output peak power Pmax_= Vmp*Imp 
11 Parallel resistance Rp = Vmp*(Vmp+Imp*Rs)/ (Vmp*Ipv-Vmp*Io* 

exp((Vmp+Imp*Rs)/Vt/Ns/a) +Vmp*IoPmax) 
12 Power (I-V equation) P = (Ipv-Io*(exp((V+I.*Rs)/Vt/Ns/a)-1)   

(V+I.*Rs)/Rp). *V. 
   Note: Constants: Boltzmann [k] =1.3806503e-23 J/K; Electron charge [q]=1.60217646e-19 C; Diode constant [a]=1.3; 

   Source: Sumothi, Kumar, and Surekha (2015) 

 

2.4. Experimentation 

2.4.1. The Study location  

The experiment was carried out under the climatic conditions of Obafemi Awolowo University, Ile-Ife, Nigeria 

(Latitude 7.5177220 N, Longitude: 4.5263480 E). The weather condition varies, depending on the period of the year. 

The dry season starts in November and ends in March. The rainy season begins in the month of April and ends at 

the end of October. The rainfall is heavy reaching an average of between 45 and 60 inches. The Months of July and 

August have the most remarkable rainfall. It is possible to observe three different segments in the solar energy 

profile: hot/dry, hot and wet, corresponding to November/December, February/March, and July/August.  

 

2.4.2. Experimental Set Up and Procedure 

The set up for the experiment consists of two solar panels, worm and spur gears, mounting stand, a charge 

controller, battery and the control circuit. The solar panel have a of capacity of 150W, 12V each and were 

connected together to double the capacity. The PV modules were tilted at an optimum angle of 17.5 degrees to the 

horizontal. Charge controller was used to control the charging and discharging of the battery to produce 5 volts 

needed to power the microcontroller and the stepper motor. Experiment was conducted by connecting the control 

circuit to the battery and the stepper motor to rotate the PV module. The output current and voltage were then 

measured using a multimeter. The peak current and voltage were also measured by connecting the positive and 

negative terminals of the multimeter to the positive and negative wires of the PV modules respectively. When the 

PV modules rotated to another direction according to the direction of the sun rays, the same procedure was 

repeated to get new readings. The DC electricity generated by the PV modules was stored by the battery. A GRM 
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100 Global radiation meter was used to measure solar intensity while Type k thermocouple was used to measure 

the temperature of the day at different time interval.   

 

3. RESULTS AND DISCUSSIONS 

3.1. Solar Position Data for the Study Location 

Table 3 shows the computed specific parameters for the installation of solar tracking PV system for 15th, 16th 

and 17th June between 10 am and 4 pm at the study location. The azimuth angle for the eastern and western 

hemispheres of south pole seems to be higher for higher solar intensities. The maximum azimuth angle was 

recorded at 1 pm where solar intensity was higher for both eastern and western hemispheres. The solar azimuth 

and zenith angles of the sun are used to orient the PV modules towards the direction of the sun for maximum 

insolation. 

 

3.2. Performance of PV Module under Simulated Conditions 

Results of MATLAB script at different cell temperatures and solar intensities are presented in Table 4 and 

Table 5. The model I-V curve was determined at three levels of cell temperature and three levels of solar intensities. 

Calculated specifications for SW140 Poly R6A under the outdoor conditions of G=222 W/m2 and T = 33.85 oC, 

G=788.92 W/m2 and T = 31.77 oC and G=736.69 W/m2 and T = 32.77 oC are presented in Table 4. 

 
Table-3. Specific parameters for the installation of solar tracking PV system in the study location. 

Time Zenith angle Azimuth angle 
(N/E) 

Azimuth angle 
(S/W) 

Solar Intensity 
(W/m2) 

Temperature 
(oC) 

10 am 41.44 63.98 -116.98 330 26 
11 am 28.56 55.10 -124.89 574 25 
12 am 18.06 31.64 -148.36 1110 31 
1 pm 15.89 343.50 163.50 1160 34 
2 pm 24.39 310.73 130.72 804 34 

3 pm 36.75 298.33 118.32 864 35 
4 pm 50.16 293.42 113.42 720 38 

      
Table-4. Predicted performance parameters for a Single PV module at different solar intensity and cell temperature. 

Operating condition Specification Calculated value 

222 W/m2 
33.85 oC 

 

Resistance in parallel (min) 3.085674 
Resistance in series  1.300000 
Maximum output peak power (Pmax, m) 43.967569 
Actual light generated current (Ipv) 4.2389420 
Actual short circuit current (Isc) 4.2389420 

736.69 W/m 
32.77 oC 

 

Resistance in parallel  11.443898 
Resistance in series  1.300000 
Maximum output peak power (Pmax, m) 79.592350 
Actual light generated current (Ipv) 8.252844 
Actual short circuit current (Isc) 8.252844 
Resistance in parallel  15.43763 

788.92 W/m2 Resistance in series  1.300000 
31.77 oC Maximum output peak power (Pmax, m) 89.521319 
788.92 W/m2 Actual light generated current (Ipv) 9.058627 
31.77 oC Actual short circuit current (Isc) 9.058627 

                      

Parameters shown in Table 4 predicts the performance of solar module at different operating irradiance and cell 

temperatures. Parallel resistance increases with increasing solar irradiance and the maximum value is obtained at 

the highest solar irradiance of 788.92 W/m2. This result is in accordance with the mathematical equation of Desoto, 

Klein, and Beckman (2006) expressing direct relationship between parallel resistance and solar irradiance. The 

series resistance (Rs) according to Desoto et al. (2006) is independent of cell temperature and solar irradiance. For 

all operating cell temperature and solar irradiance, series resistance is constant at 1.30000. Table 4 further reveals 
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that the maximum output peak power (Pmax, m), actual light generated current (Ipv) and actual short circuit current 

(Isc) increase as the solar irradiance increases. Results here also agree with the work of Mancilla-David, Tian, Ellis, 

Muljadi, and Jenkins (2012). 

In Table 5, results of the predicted values of Pmax, Ipv and Vmax for double solar PV modules are presented. The 

modules are connected in series at different cell temperature and solar intensity. The maximum power output, the 

actual light generated current and the short circuit current generated by MATLAB script at different cell 

temperatures and solar intensities also showed that they all increased with increasing solar irradiance. Maximum 

output peak power (Pmax, m) of 179 W, actual light generated current (Ipv) of 9.06 A and maximum voltage of 19.764 

V could be obtained at the maximum solar irradiance of 788.92 W/m2 at the study location. 

 
Table-5. Predicted values of Pmax, Ipv and Vmax for double solar pv module 

Temp (oC) Solar Intensity (G)w/m2 Output Parameters Simulated Value 

33.85 222 Pmax (W) 
Ipv (A) 

Vmax (V) 

87.935 
4.239 
20.744 

32.27 736.69 Pmax (W) 
Ipv (A) 

Vmax (V) 

159.185 
8.253 
19.288 

31.77 788.92 Pmax (W) 
Ipv (A) 

Vmax (V) 

179.043 
9.059 
19.764 

             

3.3. Experimental Results 

Experiments were conducted to validate the results of MATLAB scripts. Table 6 shows values of Pmax, Ipv and 

Vmax for double solar PV module under the same outdoor conditions of solar intensity and cell temperatures. 

 
Table-6. Experimental values of Pmax, Ipv and Vmax for double solar PV module. 

Temp (oC) Solar Intensity (G)w/m2 Output Parameters Measured value 

33.85 222 Pmax (W) 
Ipv (A) 

Vmax (V) 

78.69 
4.09 

19.24 
32.27 736.69 Pmax (W) 

Ipv (A) 
Vmax (V) 

156.56 
8.10 

19.33 
31.77 788.92 Pmax (W) 

Ipv (A) 
Vmax (V) 

171.20 
8.88 

19.28 
 

 

The double panel module yielded reuslts very close to the simulation values. Experimental results for 

maximum power output (Pmax), actual light generated current (Ipv) and maximum voltage (Vmax) are shown to be 

78.69 W, 4.09A and 19.24V respectively, for solar irradiance of 222 W/m2 and cell temperature of 33.85 oC.  It is 

also observed that measure values of maximum power output (Pmax), actual light generated current (Ipv) and 

maximum voltage (Vmax) increase with increasing solar irradiation. Maximum power output (Pmax) of 171.20 W 

could be obtained from the double solar module at solar intensity of 788 W/m2 and cell temperature of 31.77 oC for 

the study location. 

3.4. Model Validation 

To check the model ability to predict maximum power (Pmax), values of maximum voltage (Vmax) and the actual 

light generated current (Isc), comparison between the outdoor experimental values and the predicted values of 

Matlab scripts were performed for the three outdoor conditions as presented in Table 7.  

 
 



International Journal of Sustainable Energy and Environmental Research, 2020, 9(1): 34-45 

 

 
42 

© 2020 Conscientia Beam. All Rights Reserved. 

Table-7. Predicted versus experimental values. 

Temperature 
(oC) 

Solar Intensity 
(W/m2) 

Output 
Parameters 

Simulated 
Value 

Experimental 
Value 

Relative error 
(%) 

33.85 222 Pmax (W) 
Ipv (A) 

Vmax (V) 

87.935 
4.239 

20.744 

78.690 
4.090 

19.240 

10.513 
3.515 
7.250 

32.27 736.69 Pmax (W) 
Ipv (A) 

Vmax (V) 

159.185 
8.253 

19.288 

156.560 
8.100 

19.328 

1.649 
1.854 
0.206 

31.77 788.92 Pmax (W) 
Ipv (A) 

Vmax (V) 

179.043 
9.059 

19.764 

171.200 
8.880 

19.279 

4.381 
1.976 
2.454 

 

 

It is clear from Table 7 that power generated by PV module during simulation and experimentation increased 

with increasing solar irradiance. Accuracy of the model was investigated by determining the percentage relative 

error between the simulated and the experimental values. The relative error for the power output between the 

simulated value (159.185 W) and the experimental value (156.56 W) for the outdoor conditions of 32.27 oC and 

736.69 W/m2 is found below 2% indicating that the simulation model found good agreement with the experimental 

values. Abdullahi, Saha, and Jinks (2017) found that the error among the modelling PV results and PV panel 

datasheets was less than 10, hence concluded that the simulation results can be used to predict the performance of 

the PV solar module. The relative error between the optimum simulated and experimental values for all the 

parameters (Pmax, Ipv and Vmax) at cell temperature of 31.77 oC and solar irradiance of 788.92 W/m2 is found below 

5%. Hence, results from the MATLAB scripts can be used to predict maximum power output from PV modules. 

In Figures 6 and 7, effects of solar irradiance and cell temperature on the power output from the solar PV 

module is well presented in graphical form. In Figure 6, power produced during simulation and experimentation 

shows increasing trends with the solar irradiance. A minor gap is observed between the simulated and the 

experimental values for different irradiation levels. In Figure 7, power produced by solar PV module shows 

decreasing trends with increase in cell temperature. Results obtained here are similar to the work of Vinod et al. 

(2018). Thus, Peak power of 179 W and 171.2 W could be produced from the simulation and experimentation 

respectively, at the study location. 

 

 
Figure-6. Effect of solar irradiance on the output power of solar PV module during simulation and experimentation. 
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Figure-7. Effect of cell temperature on the output power of solar PV module during simulation and experimentation. 

 

4. CONCLUSION 

Simulation of PV module for power generation provides photovoltaic engineers with accurate models for 

predicting the performance of PV arrays of any size under different metrological conditions. In this study, 

maximum azimuth angle, maximum output peak power (Pmax, m), actual light generated current (Ipv) and actual 

short circuit current (Isc) were all predicted accurately for different solar irradiance and cell temperatures. The 

maximum azimuth angle obtained could be used to orient the PV modules towards the direction of the sun for 

maximum insolation. Performance of the PV solar module for June metrological data indicated that the maximum 

power output (Pmax) of 171.20 W could be obtained at the study location. The relative error between the optimum 

simulated and experimental values for all parameters (Pmax, Ipv and Vmax) was found below 5%. This indicates that 

the simulation model found good agreement with the experimental data. Results here further reveal that MATLAB 

model can be used as a useful tool for validating the performance of a solar tracking PV system. 
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