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ABSTRACT

These day morden cities have serious climatic problems due to enviornmental load caused by
excessive development of urbanization. As technological improvement to answer to various ecological
disasters and climate changes are also called on the field of construction, inter-disciplinary studies
linked to the estabilishment of sustainable energy generation systems and enviornmental control is
needed in a consilient point of view.

This study aims to analyse optimal site conditions for photovoltaic system and green roof planting
through solar radiation simulation in a integrated perspective. In so doing, it seeks to proffer basic
study for developing a sound use of roof area that is sustainable in environmental and resources
aspects. A computer simulation showed that, in the case of total seasonal solar radiation, summer

season resulted 312.5kWh in 35% of total annual solar radiation. This season indicated the lowest
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radiation rate of the year for direct sunlight in 45.8% of total seasonal solar radiation. Due to such

solar radiation simulation, at the largest optimal planting area, Glechoma hederacea var. longituba

secured 719.16m? of gross roof area.

Key Words : Direct and diffuse solar radiation analysis, Solar access analysis, Sky division model,

Photovoltaics system, Green roof, Ecotect analysis.
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1) BIPV : Building Integrated Photovoltaics.
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Figure 1. Effect of Incidence Angle (the cosine law).

& el

1997), A 3]-& A2 &9

2007)%°] Sith

o 4§37} 4w B4

=y
[¢)

I:7]

vdd A7 AT FEuH], A

r o
- T

ol A T

alil

o

A]

A

N
)

0] }
ﬁ}\]j > F;;had

}

] cosine law’} Z-&E th(Figure 1). | =9

)

oluiA] o] R}

[

g/]}_

& 7HA]

J

Kl

1

kel
il

2 9

o] 3l

=
o

2001)

o 1

=AM

©l

®

B

JJ
e

ﬁo

Zto] 75°¢1 Zdlo]A ALY
NdA thy] 2k 26%2] A

lon] At

o

&+

=)

pud

&

Aol
3

]

e

)

o] 132 Tregenza(1987)2] 427 0.2 rad

T

kel
=

$ %
GOEED:

st

[€)

@ Aol

L

T

e,
]

°
pil

G;nsident o= ﬂ-%]

itk o

[e]

St A}

5

I1. 0]
A A
A}

9

‘(H

=
=

A

7S

=

& 12978 A
A

j=3

€l



30 R NPT

(11598 A8 CIEY(ZA| 29 D3] 145 Hyes A2 g2 5y BgHoR o] FofX]

TUHFEERYo] Stk o714 879 FLx AN Bge] FdHAoR T gle

TE 7|FeR TEE F 14579 FYHAe & Adrh

g gddade Ve s A olglg TAIE Azt sl 580 FLEY
CIE°| A A|ok3t 145 HFyEadrde FA3t (580 Equal-Area) 27} Zo] B-3hHALE Faf

HA L 79 vk ot Bde Wr Ao g ZIWA B} 2Ug HAFRo] 7153}

A AE A B B YA RES § o} A8 o2 789 400 4172 (Triangulated

o HPHS AlQkeka Stk of7|A FUWA 400) 242 Song@} Kimerling (Song er al. 2002)

Baupol A9 7k 152 Eywon & o ofal] Ak AHeleh. o] 22 o £ F3l

Figure 2. Simulating the sky using 145 evenly-distributed

virtual light sources.3)
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Figure 3. Some examples of different approaches to
sky subdivision.

2) CIE : Commission Internationale de 1’Eclairage.
3) http://wiki.naturalfrequency.com/wiki/sky_sub division.
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Table 1. Optimal growth condition of 10 native ground cover plants under different shading levels (period : Apr.15

~Jul.15)9

Species Scientific name Light intensity(W/m?) | Shading level (%)
Lily of the valley Convallaria keiskei
Haichow Elsholtzia Elsholtzia splendens Nakai
Jom-sseum-ba-gwi Ixeris stolonifera 564.8 0
Stonecrop Sedum oryzifolium
Kamtschat sedum Sedum kamtschaticum
Aster koraiensis Aster koraiensis Nakai
Argun Dragon-head Dracocephalum argunense 344.5~564.8 0~35
Thymus Magnus Thymus quinquecostatus var. japonica
Chosen-kasha-yuri Glechoma hederacea var. longituba 112.9~564.8 0~75
Lobate Campion Lychnis cognata 344.5 35

4) fitting a spatial analysis grid, issn : 1833-7570, andrew j. marsh.

5 =34 9, AA A= A A= T, 2004,

S=r3lg| A3 A 12(4).
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Figure 6. Cheonan Campus of SangM
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Table 2. Monthly climate properties of CheonAn.%

E
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7
42 712 25.6°CY AUFE 76%E Hol A

Month Average Relative Daily total solar | Daily direct solar Cloud
temperature (°C) humidity (%) radiation (Wh/m?) | radiation (Wh/m?) coverage (%)

1 -1.0 65 2,141 1,928 41
2 0.9 63 3,200 2,761 45
3 5.0 59 3,680 2,750 52
4 12.9 53 5,057 3,885 44
5 17.6 63 5,234 3,424 49
6 22.1 72 4,317 2,346 67
7 25.6 76 4,182 2,313 76
8 254 76 3,992 2,319 66
9 21.8 75 3,627 2,674 64
10 142 71 3,196 2,775 40
11 9.1 68 3,051 2,929 38
12 2.3 67 2,130 1,917 45
Mean 13.0 67 3,651 2,668 52

6) DaeJeon SI unit, Korean Standard Climate Data, The Korean Solar Energy Society.
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(Table 2, Figure 10).
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Figure 12. Annual cumulative average value of total sunlight hours and percentage shaded.
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Figure 14. Total monthly solar exposure analysis of incident and direct solar radiation (Wh/m?)

12€ 179 08:30014] 2¢ 5% 09:309] o]2&
A AR A2 o5 = o] &
A 4, 982 EPste F9MAIA0] EH

LEE FAEE F 1,296/ REHS
o [e] Z

d

& Y AN 492.IMWh
T 684.3kWhjm22] oA 7} &5
9 HFEALSS o 65.6%F 1A
51= 322.8MWh= 33t 448 9kWh/m?*E 7] 23} 2
At B3t HUAE V)5S E 5EE 733MWh
2 HAARNEZ 7123 12900 H|sle] 496% T

EEEEEEET -




36 LR ERE R

80 120.0

20,

Jen  Feb  Mar  Apr  May Ju Jul Aug  Sep  Oct  Nov Dec
= Direct Incldent per m2(kWh/mz2) Total Incident per m2(kwh/m2}
——Cumulative Direct In MWh)— lative Tolsl Inciden!(LoLMWHh)

Figure 15. Total monthly solar exposure analysis
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Table 3. Cumulative average values of incident solar radiation falling on the roof area.

Season Total (kWh) Direct (kWh) Diffuse (kWh) Direct (%)
Spring (3,4,5) 309.5 188.3 121.2 60.8
Summer (6,7,8) 3125 143.2 169.3 458

Autumn (9,10,11) 166.3 1202 46.1 72.3
Winter (12,1,2) 101.7 75.4 26.2 74.1
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Figure 16. Seasonal analysis of total solar radiation in the roof top area.
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