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ABSTRACT

Output Power Characteristics of Solar Cell

by Change for Environmental Effects

Seon-Hee Park
Advisor : Prof. Geum-Bae Cho, Ph.D.
Major in Technology and Home-Economics Education,

Graduate School of Education, Chosun University

The research for a substitute for fossil energy sources and the
worldwide improving environmental awareness have increased the
interest in PV system as inexhaustible, environmentally friendly
energy technology.

Photovoltaic system 1is using the clean and infinite energy
source, there is no air pollution, noise and vibration. PV system
operate without fuel convoy, rotation surface, high temperature
and high pressure, So it is easy to maintenance, long life cycle,
simple installation. Respectively international and domestic PV
market growth over 30% every year.

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.

While compare preexisted generation of electric power method



with PV system, PV system is more expensive, lower solar
energy density, convert efficiency and depend on the weather and
natural environment.

This paper presents the performance a solar generation
simulator while integrating research results. This solar generation
simulator different with the existing one, allows the experiment of
everyday generation capacity according to the variation of solar
radiation amount and the acquisition of characteristics according
to the variation of installation angle. It is expected that this solar
generation simulator could be used of the 10kW photovoltaic
generation system, which largely varies with a installation place

and the application products.
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Table 24 Parameter of PV module

Parameter Value
Cell Type Mono crystalline Si
Cell Efficiency 17.8 [%]
Maximum power (Pumax) 180 [W]
Max. power voltage (V) 54 [V]
Max. power current (In,) 3.33 [A]
Open circuit voltage (Voc) 66.4 [A]
Short circuit current (Isc) 3.65 [A]
Module Efficiency 15.3 [%]
Module Size 1,319x894 [mml]
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Fig. 22 I-V characteristics curve of PV module

Table 25 Simulation Results

Parameter Value
Maximum power (Pmax) 179.79 [W]
Max. power voltage (Vi) 53.76 [V]
Max. power current (Inmp) 3.34 [A]
Open circuit voltage (Voc) 66.39 [V]
Short circuit current (Isc) 3.65 [A]
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Fig. 24 Output power characteristics curve according
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Fig. 31 A yearly PV generation value at the tilt angle
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Table 26 PV generation value at the tilt angle

90°

0° 10° | 20° | 30° | 40° | 50° | 60° | 70° | 80° | 90°

Jan. 581 697 795 872 927 958 964 | 945 | 901 | 834
Feb. 688 778 849 900 928 934 917 | 877 | 816 | 735
Mar. 911 976 | 1,019 | 1,039 | 1,035 | 1,007 956 | 884 | 792 | 683
Apr. | 1,103 | 1,133 | 1,140 | 1,122 | 1,080 | 1,016 932 | 828 | 709 | 577
May. | 1,293 | 1,296 | 1,274 | 1,225 | 1,153 | 1,060 946 | 815 | 677 | 533
Jun. | 1,107 | 1,099 | 1,069 | 1,017 946 858 754 | 640 | 521 | 405
Jul. 1,001 998 974 930 868 790 697 | 593 | 485 | 376
Aug. | 1,111 | 1,128 | 1,122 | 1,092 | 1,040 969 877 | 769 | 647 | 520
Sep. 921 968 993 997 979 939 879 | 800 | 704 | 594
Oct. 867 955 | 1,022 | 1,064 | 1,081 | 1,074 | 1,041 | 984 | 904 | 804
Nov. 556 653 734 796 838 859 858 | 834 | 789 | 724
Dec. 489 599 692 768 824 857 868 | 855 | 820 | 763
Sum 10,62 | 11,28 | 11,68 | 11,82 | 11,69 | 11,32 | 10,68 | 982 | 876 | 7,54
7 1 3 1 9 1 9 5 7 3
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(b) At a distance of 5.5m
Fig. 33 Shadow effect with array distance
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Fig. 34 PV output characteristic by shadow
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