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ABSTRACT: Korea has been at the forefront of green growth initiatives. In 2008, the government declared the new vision toward
‘low-carbon society and green growth'. The government subsidies and Feed-in Tariff (FIT) increased domestic usage of solar power by
supplying photovoltaic housing and photovoltaic generation systems. Since 2000, solar power industry has been the world's fastest
growing source with the annual growth rate of 52.5%. Especially, BIPV(Building Integrated Photovoltaic) systems are capturing a growing
portion of the renewable energy market due to several reasons. BIPV consists of photovoltaic cells and modules integrated into the
building envelope such as a roof or facades. By avoiding the cost of conventional materials, the incremental cost of photovoltaics is
reduced and its life-cycle cost is improved. When it comes to atypical building, numerous problems occur because PV modules are flat,
stationary, and have its orientation determined by building surface. However, previous studies mainly focused on improving installations
of solar PV technologies on ground and rooftop photovoltaic array and developing prediction model to estimate the amount of
produced electricity. Consequently, this paper discusses the problem during a planning and design stage of BIPV systems and suggests
the method to select optimal design of the systems by applying the national strategy and economic policies. Furthermore, the paper aims
to develop BIM tool based on the engineering knowledge from experts in order for non-specialists to design photovoltaic generation

systems easily.
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Figure 1 Annual growth rate of new renewable energy
from 2005 to 2010 (REN, 2011)
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Table 3 Comparison on parametric modelling plug—in (28,
2011)
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Table 4 A comparison on solar chart of energy plus and BIM
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Table 5 Information of research object building

Division Description
location Incheon Metropolitan City
using Culture and assembly facilities
area 6445.95m

s wEs
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Figure 6 3D modeling and script of the target building



Panel Area Panel Location Panel Sun Power
0'108.020442 l (42.749092, 0'-58.017891 '
04.22971, -
11117.085737 ‘ 1-48.767694
2.850589} 876769
2120.109259 (49.636674, 2/-35.218459
31120.109249 1 4.825578, 3/-18.426587
4117.08578 7.242296}) 4-1.190724
53.172517
5/108.020415 2 é 121787 " 513.944207
| 689.384103 18.339481} 6 26.011057
1 7 59.769299 (53.126708, 7/35.014281
3/5.108632
8 21.013624 !
1 bl 29.750302) [ 8 40.706351
91112.762177 ) (49.508376, 9/-63.18685
K
10/121.744011 4 4.786535, 10 -55.99757
11/125.002635 40, T2l 11 -44.487842
(42.564772,
12 125.002625 5 4.166405, 12-29.152482
\ 13/121.744034 50.772812} 13/-12.054122
14/112.762124 (32.793241, 14 4.475347
6/3.270775,
15/94.668863 59.025759) 15/19.069019
16 65.035552 {21.008748, 16/31.218339
17/23.564673 72.141348, 17 40.276133

Figure 7 Extraction of panels using BIM tools

Table 6 Determining installation scale of BIPV using BIM

NO Solar Coordinate Value Area
Value

178 71.09 | {-9.012147, —20.609404, 65.025756} 5477

169 | 70.61 | {—12.717237, —17.370379, 64,99259} 64,63

187 70.56 | {—5.112835, —22.792474, 64,984144} 4524

160 | 69.49 | {-16,069181, —13.312427, 64,93359} 69.88

96 | 68.85 | {~1.061569, —23,773979, 64.900501} 40,37

51 67.88 | {~18.780535, —8.838071, 64896998} 67.85

1

1

162 67.69 | {—8.289298, —4,050457, 67.664749} 2522
143 | 67.69 | {—9.044914, —1,943954, 67.712626} 22.07
168 | 67.34 | {—19.961575, —24.26983, 59.252894} 79,07
134 | 66.91 | {—9.300712, 0.045382, 67.733075} 20,62
161 66.76 | {—=7.117873, —6.27762, 67.627276} 28,00
205 | 65.97 | {3.036391, —23 446353, 64882527} 42,05
159 | 65.76 | {—25.171735, —19.317633, 59.15589} 93.30
142 65.55 | {—20.549615, —4,341561, 64883003} 62.07
125 65.47 | {—9.023603, 2,039053, 67709753} 22,07

170 | 64,92 | {-5.648968, —8.487182, 67,632792} 28,96

77 64.85 | {—14.164777, —27.476072, 59,293113} 62.75

16 63.31 | {—8.240252, 4.15019, 67.667903} 2522

79 62,66 | {—4.000846, —10.44638, 67674768} 2817

1
1
150 | 62,87 | {—29.365952, —13.167476, 59080093} | 96.58
1
1

33 | 62,08 | {—21.160394, 0.036687, 64.875871} 58.89
214 | 6175 | {7.022227, —21.855502, 64922845} 49.64
107 | 60.48 | {—7.040187, 6.368487, 67.648393} 28,00

188 | 60,42 | {—2.262384, —11.888923, 67.723534} 26,57

141 58,94 | {~32.089007, —6.578361, 59.03759} 91.86

197 58,22 | {—0.487282, —12,566995, 67.753514} 2553

222 | 58,03 | {17.074308, —26.05552, 59,109912} 70,49

168 | 57.72 | {-32.717044, —23,653102, 50.891112} 106,69
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