[UCI]1804: 24011- 200000237669

20094 2

WESAMOIE - NHENF)S

ol

=
[—

M0

7
=]

J

o}38 PV oldlo]e] A5E A

A AT
AN L L)

Ho
2
of

71 - 713

2| o



o}x8 PV ojalole] HEE A
23 A7

A Study on the Performance Analysis
of PV Array for Arch Type

20094 2H H



pil e
Jjo

3

1 PV o] do] 2]

%

o} ]

H

10 H

20084

—

o)



40

NF-

pr—

4919

Al
=

H

12 H

2008 &



ABSTRACT
L A B e 1
II O] 2A] JLF 3
A, PV A 28] FJE A o 3
1o B GEAI ] coveveeereenmseeet s 5
2 TR S P 13
B. ZAE A Bl oo 16
C. AT EA FTFE A o 18
1. PV A 2B 8] A1 oo 18
2 74]2%—.—62—.5:. ................................................................................................................. 19
B T T HEFE e 20
TIL. A} B F] O] A oo 23
A A 2R B T A e 23
B. Az o] w2 PV # 0] SBEA s 25
C. o]-;‘z]%g PVo-];]] o]p,] %ej‘%xg .............................................................................. 28
TV . B B 38



Table

Table

Table

Table

Table

Tables

1 PV power conditioning system application «oeeemeeeeeeeeees

2 PV system basic information & instrumentation itemize 20

3 Parameters Of PV module ........................

4 PV systems output data for tilt angle

5 PV systems output data for arch type



Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig

Fig

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Figures

1 Basic configurations PV System « e, 4
2 Generation principle of SOlAr Cell - e, 5
3 The equivalent circuit of Solar cell - e, 6
4 The voltage and current characteristics of solar cell - 7
5 Effect of series resistance in the I-V characteristics -+ 10
6 Effect of shunt resistance in the I-V characteristics 10
7 I-V characteristics at different irradiation «:::ooooeeeseeseeneee: 12
8 I-V characteristics at different temperature - 12
9. PV system INVerter relativity - s 15
10. PV SYStem iNVerter OULPUL - - wwseesremsermsseimiesiiesiiseiinies 15
11 PV system appliCation - e 17
12 PV 1OAULE -+ereeeerererermsesesssimmsnsstesissssis ettt sessannes 2
13 PV array CONFiguration - e 24
14 PV array output distinctive for tilt angle e 27
15 PR, Lc, Ls distinctive for tilt angle - e 97
16 PV array output by MONths - 30
17 PV array output distinctive for arch type - 37
18 PR, Lc, Ls distinctive for arch type e 37



ABSTRACT

A Study on the Performance Analysis
of PV Array for Arch Type

Tae-Ick Kim
Advisor : Prof. Geum-Bae Cho, Ph.D.
Major in Technology and Home-Economics Education,

Graduate School of Education, Chosun University

Photovoltaic system is 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.

The 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.

The arch PV systems emboss the aesthetic properties of round
shape of the PV arrays. It doesn’t fix the angle of inclination and
gives a variety and made in round shape. But, there hadn’'t any
efficient analysis like operation properties of the arch PV
systems.

Consequently, In this study, We did wvarious simulations to
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develop the arch PV systems and compare the operation properties
with the PV systems which have fixed optimal angles of
inclination to suggest the optimal arch styles exactly the range of

the angles of inclination.
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Fig. 5 Effect of series resistance in the I-V characteristics

Fig. 6 Effect of shunt resistance in the I-V characteristics
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Fig. 7 I-V characteristics at different irradiation

Fig. 8 I-V characteristics at different temperature
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Fig 10. PV system inverter output
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Table 2 PV system basic information & instrumentation itemize
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Table 3 Parameters of PV module

Parameter Value
Cell Type Mono crystalline Si
Cell Efficiency 18.9 [%]
Maximum power (Pmax ) 210 [W]
Max. power voltage (Vi) 41.3 [V]
Max. power current  (Inp) 5.09 [A]
Open circuit voltage (Voc) 50.9 [V]
Short circuit current  (Isc) 5.57 [A]
Module Efficiency 16.5 [%]
Module Size 798+%1580 [mml]
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Table 4 PV systems output data for tilt angle

o | g | PR Lo |l
[KWh] [KWh]

0° 32,449 29,853 68.03 1.036 0.235
10° 34,418 31,664 72.16 0.857 0.249
20° 35,629 32,779 74.70 0.748 0.258
30° 36,050 33,166 75.58 0.709 0.261
40° 35,688 32,833 74.83 0.742 0.259
50° 34,557 31,792 72.45 0.845 0.250
60° 32,661 30,048 68.48 1.016 0.237
70° 30,066 27,660 63.04 1.252 0.218
80° 26,885 24,734 56.37 1.540 0.195
90° 23,215 21,358 48.67 1.872 0.168
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Fig. 14 PV array output distinctive for tilt angle

Fig. 15 PR, Lc, Ls distinctive for tilt angle
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Table 5 PV systems output data for arch type

it | owpt | PR e | Ls

[KWH] [KWH] (%] [hVe] [hVd]
0°~90° 32,471 29,873 68.08 1.034 0.235
10°~80° 32,499 29,899 68.14 1.031 0.236
10°~70° 32,544 29,941 68.23 1.027 0.236
10°~60° 32,576 29,970 68.30 1.024 0.236
10°~50° 32,619 30,010 68.39 1.020 0.236
10°~40° 32,656 30,044 68.47 1.017 0.237
20°~70° 32,536 29,933 68.22 1.028 0.236
20°~60° 32,579 29,973 68.31 1.024 0.236
20°~50° 32,617 30,007 68.39 1.020 0.236
20°~40° 32,654 30,042 68.46 1.017 0.237
30°~60° 32,577 29,971 68.30 1.024 0.236
30°~50° 32,614 30,005 68.38 1.021 0.236
30°~40° 32,651 30,039 68.46 1.017 0.237
40°~50° 32,611 30,002 68.37 1.021 0.236
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(a) 0°~90°

(b) 10°~80°
Fig. 16 PV array output by months



(c) 10°~70°

(d) 10°~60°
Fig. 16 (Continued)



(e) 10°~50°

(f) 10°~40°
Fig. 16 (Continued)



(g) 20°~70°

(h) 20°~60°
Fig. 16 (Continued)



(i) 20°~50°

(j) 20°~40°
Fig. 16 (Continued)



(k) 30°~60°

(1) 30°~50°
Fig. 16 (Continued)



(m) 30°~40°

(n) 40°~50°
Fig. 16 (Continued)
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Fig. 17 PV array output distinctive for arch type

Fig. 18 PR, Lc, Ls distinctive for arch type
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