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A Study on the Photovoltaic Module Layout Considering
the Azimuth and Inclination in Region
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ABSTRACT: Recently, building energy systems with solar collector and solar module have
increased to improve energy problem, a heat island, a global warming and carbon dioxide emissions.

In this study, value of solar radiation in areas was analyzed using TRNSYS simulation, and the

optimum tilt and orientation angle for installing a photovoltaic module was examined. Average

values of the weather data in the past twenty years in areas were used as input data. The results

show that the tilt angle of a photovoltaic module for gaining the annual maximum solar radiation
varies in different localities, and values of the annual solar radiation gained by using the variable
photovoltaic module increased by 2.5 percent as compared with that gained by using the fixed
photovoltaic module. When fixed photovoltaic module is installed, it should be examined the tilt
and orientation angle for installing a photovoltaic module was examined.
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Table 1 Solar radiation distribution(86-05year)

Area Latitude Longitude Ii[kJ/d/m’]
Seoul N 37° 56 E 126° 97 11496
Inchon N 37° 45 E 126° 70’ 13019
Daejun N 36° 35 E 127° 38 13422
Gwangju N 35° 160 E 126° 85 13416
Daegu N 35° 87 E 128° 60’ 12970
Busan N 35° 18 E 129° 07 13118

Table 2 Simulation condition and case

Climate data

86-05year Average data

Run time

0-8760 hour [all year]

Intaval

1 hour

Azimuth case

Between -40° and 40° by 5°

-90°[E], 0°[S], 90°[W], 180°[N]

Angle case

Between 0° and 60° by 2°

Result

Lalk]/d/m’]

Table 3 Total Radiation by module azimuth

Area Seoul Inc Dae Gwan Dae Bu
hon jun gju gu san
Azimuth Lalk]/d/m’]
-40° 12317 13808 15049 14533 14309 13960
-35° 12440 13950 15095 14648 14384 14038
-30° 12551 14080 15124 14747 14440 14097
-25° 12649 14195 15138 14828 14476 14136
20" 12734 14301 15193 14899 14495 14156
-15° 12809 14401 15221 14958 14497 14155
-10° 12870 14490 15231 15002 14480 14138
=57 12915 14565 15165 15030 14449 14101
0°[S] 12944 14621 15084 15041 14402 14044
5 12956 14660 14986 15035 14336 13968
10° 12952 14685 14867 15013 14252 13873
15° 12932 14694 14726 14976 14151 13760
200 12895 14684 14574 14930 14037 13634
25" 12844 14657 14414 14872 13914 13497
307 12779 14611 14241 14797 13779 13348
35" 12698 14544 14052 14704 13630 13185
407 12603 14461 13855 14598 13472 13017
-90°[E] 10688 11894 13465 12748 12706 12314
90 [W] 11103 12787 11533 12826 11571 11072

180°[N] 8519 9205 9066 9646 9331 8864
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»Seoul wInchon #Daejun *Gwangju *Daegu -sBusan Table 5 Quarterly optimum module angle
19000
13333 Optimum module angle(®)
1
16000 Area 1/4 2/4 3/4 4/4
15000 e %y
14000 /%///E% quarter quarter quarter quarter
13000 — Seoul 48 12 16 52
12000 //'/f‘//
1000 == Inchon 50 14 18 56
10000 -
9000 Daejun 52 16 18 56
8000 — 3
T & T T 9 T @ 4 P o Gwangju 50 12 12 52
PV module Seting angle () Daegu 20 12 12 o4
(a) Total radiation for 1/4 quarter Busan 52 14 14 54
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(b) Total radiation for 2/4 quarter
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Fig. 5 Quarterly total radiation in area.

Table 6 Compare between PV module method

Area PV module Lalk]/d/m’] Percent(%)
method
Fixed 12971
Seoul - +2.3
Variable 13265
Fixed 14745
Inchon - +2.4
Variable 15093
] Fixed 15320
Daejun - +2.6
Variable 15723
) Fixed 15047
Gwangju - +2.9
Variable 15490
Fixed 14525
Daegu - +2.7
Variable 14924
Fixed 14196
Busan - +2.9
Variable 14603
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