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ABSTRACT

Output Characteristics of Photovoltaic System
for Solar Position Tracking

Jung-Kun Kwak
Advisor : Prof. Geum-Bae Cho, Ph.D.
Major in Technology and Home-Economics Education,

Graduate School of Education, Chosun University

Photovoltaic system is easier to operate and maintain than the
other power generating system since it generally contains no
moving parts, operate silently and require very little maintenance.

In order to increase the efficiency of Photovoltaic system, it is
generally used three methods just like increasing the efficiency of
solar cell, energy conversion system included maximum power
point(MPPT) control algorithm and using sun tracking system.

Photovoltaic power systems convert sunlight directly into
electricity. A residential PV power system enables a homeowner
to generate some or all of their daily electrical energy demand on
their own roof, exchanging daytime excess power for future
energy needs.

Nowaday, the efficiency of solar cell is maximum 24[%], but it
pulls up a unit coast in electrical generation system to increase

the efficiency of a cell.



In solar tracking system, it is used DC motors, special motors
like step motors, servo motors, real time actuators etc. to operate
moving parts. DC motors are normally used to operate system but
it is difficult to maintain and repair.

In this paper, it is proposed solar tracking system, the system
designed as the normal line of the solar cell always runs parallel
the ray of the sun. The fixing and tracking photovoltaic system

were compared with experimental method.
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Table 1 PV system inverter
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Table 2 Parameter of PV module

Parameter Value
Cell Type Mono crystalline Si
Maximum power (Pmax ) 181 [W]
Max. power voltage (Vi) 36.6 [V]
Max. power current  (Inp) 4.94 [A]
Open circuit voltage (Voc) 44.1 [V]
Short circuit current  (Isc) 5.33 [A]
Module Efficiency 14.4 [%]
Module Size 7921583 [mml]
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Fig. 17 I-V characteristics of PV array

Table 3 Simulation results

Parameter Value
Maximum power (Pumax) 3,254 [W]
Max. power voltage (Vimp) 328 [V]
Max. power current (Lnp) 9.9 [A]
Open circuit voltage (Voc) 396 [V]
Short circuit current (Isc) 10.66 [A]




30°, 40°, 50°,
3} 23 g
=4 dolHE ez

60°2 A shel AFd o4&
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e}

Table 4 Total results

PV array Inverter
PR Lc Ls
Output Output
[%] [h/d] [h/d]
[kWh] [kWh]
A A 3,830 3,524 61.10 1.63 0.26
@+54](30°) 4,397 4,045 70.15 1.15 0.30
54] (40°) 4,525 4,163 72.18 1.04 0.30
@54 (50°) 4,551 4,187 72.60 1.02 0.31
@54 (60°) 4,474 4,116 71.38 1.09 0.30
oF = A 4,690 4,315 74.82 0.90 0.32
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Fig. 18 A monthly PV array output

Fig. 19 Simulation results



(a) 30°

(b) 40°
Fig. 20 One-direction tracking PV system



(c) 50°

(d) 60°
Fig. 20 (Continued)



Fig. 21 Two-direction tracking PV system

Fig. 22 Fixed PV system



Fig. 23 Total PV system output

Fig. 24 Total PV system performance
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