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ABSTRACT KEYW ORD

This study aims at examining kinetic efficient shading systems and their implementation methods. These days, the 7} & QU A|AE
importance of the shading devices are getting more significant due to the energy problem. Cordially, suitable shade P N
designs are required as an important element for the exterior envelope of the building. This study employs the optimal olAR 2ol de
shading design as an efficient shading method with the kinetic system that can be converted actively by the altitude of  gjpetic Facade System
the sun. The proposed kinetic shading system works not only as a lightshelf in case the altitude of the sun is high butalsc ~ Shading Coefficient
as a vertical louver when the sun is getting lower in order to block the direct sunlight. This study has analyzed the ~ Energy Simulation

thermal performance and shading coefficient of the kinetic shading system in comparison to existing fixed shading
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devices using the Ecotect. The results, in sum, conclude that the suggested kinetic shading system could decrease direct
sunlights 26.2% more than the existing shading methods. Received September 26, 2014
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Table 2. Types of shading device

Types

None

Horizontal
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Fig. 1 Comparison of monthly insolation by device type
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Table 7. Type of kinetic shading device

Type
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Table 8. Insolation for horizontal kinetic shading device
i Insolation for Winter Solstice (Wh/m?)
ime
Horizontal with 0° Horizontal with 90°
08:00 47 59
09:00 216 273
10:00 244 324
11:00 184 252
12:00 165 232
13:00 151 218
14:00 132 187
15:00 76 108
16:00 16 23
Total 1,230 1,674
Table 9. Seasonal insolation for horizontal kinetic shading device
Insolation by Season (Wh/m?)
Season Horizontal with | Horizontal with
None 0° 90°
June 45,828 30,280 43,097
S o July 50,383 33,126 47,367
August 59,229 35,599 55,590
Sum 155,440 99,005 146,054
December 65,422 51,483 61,052
. January 73,044 57,251 68,682
ST S 69,644 51,843 65,084
Sum 208,110 160,577 194,818
Total 363,550 259,582 340,872
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Table 10. Hourly insolation rate of horizontal kinetic shading device
for winter solstice

Table 12. Hourly insolation rate of vertical kinetic shading device
for summer solstice

Hourly Insolation Rate for Winter Solstice

Hourly Insolation Rate for Summer Solstice

Horizontal
at 0°
Time | 08 | 09 | 10 | 11 | 12 | 13 | 14 | 15 | 16
% 12 | 18 | 22 | 23 | 25| 30 | 28 | 25 | 19
Horizontal
at 90°
Time 14 |15 | 16
% 0 0 0 0 0 0 0 0 0

Table 11. Hourly insolation of vertical kinetic shading device for
summer solstice

Houly Insolation for Summer Solstice (Wh/m?)
Vertical at 45° Vertical at -45°
Time
08:00 38 40
09:00 45 48
10:00 126 140
11:00 175 199
12:00 209 216
13:00 161 162
14:00 63 64
15:00 58 55
16:00 47 42
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Vertical ‘ /! (RS
at 45° X
o st s v
Time | 08 | 09 | 10 [ 11 | 12 | 13 | 14 | 15 | 16
% 100 | 100 | 46 | 34 | 15 4 | 23 | 34 | 100
N
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Vertical 7
at -45°
E] E3
Time 14 | 15 | 16
% 32 | 48 | 100
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Table 13. Hourly insolation of vertical kinetic shading device for
winter solstice

Houly Insolation for Winter Solstice (Wh/m?)
Vertical at 45° Vertical at -45°
DA SNy
Time
08:00 28 48
09:00 126 253
10:00 175 276
11:00 161 197
12:00 161 173
13:00 161 159
14:00 148 126
15:00 88 68
16:00 17 17
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Table 14. Hourly insolation rate of vertical kinetic shading device
for winter solstice

Table 15. Suggested seasonal types for mixed kinetic shading device

Seasonal Types

Hourly Insolation Rate for Winter Solstice

Summer Solstice A Summer Solstice B

Vertical
at 45°
Time | 08 | 09 | 10 | 11 | 12 | 13 | 14 | 15 | 16
% 77 | 61 | 53 | 44 | 36 | 25 | 14 | 05 | 16
Vertical
at -45°
Time 08 09 10 11 12 13 14 15 16
% 13 3 10 | 18 | 25 | 29 | 41 | 55 | 67
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Horizontal 0° and Vertical -45°
Winter Solstice B

Horizontal 0° and Vertical 45°
Winter Solstice A

Horizontal 90° and Vertical -45° Horizontal 90° and Vertical 45°

Table 16. Hourly insolation for mixed kinetic shading devices

Time Hourly Insolation for Mixed Types (Wh/m’)
Type Insolation Type Insolation
08:00 27 44
09:00 32 Wi 229
= a0 | inter
10:00 s o 69 Solstice A 246
11:00 SOILSHtIi]ICICI A 93 175
12:00 122 153
13:00 101 142
14:00 42 Winter 131
15:00 Summer 36 Solstice B 78
16:00 Solstice B 28 15
Total 550 975
of tish $tA 485 o 54N ASE O] F 74 FEH FA o= A
grotglom, o] & 7|Hh o 2 thgit &2 ) 7] 5 HHAle A Aot
of 7}7}o] YA Bl wataAt e,

F5E BUAF T B shAsH 5] Azl whE AAel]
AeFo] B S BASH AV Table 1637 2k 3121 2] -9 24 84]
R 05 37 5B A% 00+ £ 49 174570 FHS
Bl QAFE ATSPA 511, 3418 714 02 A 9 2w g
AT O RN AA 2Pl Ba-g o)A "ok ni7A| = 53] 9
A% 0 $ARE 07 1A S8 88700+ 549 8
7 —459) FAL Fo BAE FUSHIL, 148 71 H 02 £ A7

O] 2|3 A7} sHA Fol wheh dAF R Bde = 4 U Eoth

44, 23

9 32 B ANE FEP BRG] DAt A E §
452 B 95} 44 T SBOE ool 1Y BEH
ko] DA S I A Bk S4B A9 15
344 4ol 1FN W19 31 Whim = QAR Aol
oS & 5 gk obe A9 A9, 531 715G AF T4l 1
2 4% F0t A5 45T 4 Aokt 2P He 1
Whim?S] 94} §<1Fo] F7hehaint. o)l vl BAS Fol e
917)of el WSFSHE /159 9 F40] ol 8 A A AT L AS



rok
ol
Hot

Table 17. Comparison of seasonal insolation between fixed and
kinetic shading devices

Seasonal Insolation per Types (Wh/m?)
Winter

Summer

Kinetic
27
32
69
93

Time

Kinetic

44
229
246
175
153
142
131

78

15
975

Fixed
28
34
73
98
129
106

Fixed

21
111
154
147
138
124
103

08:00
09:00
10:00
11:00
12:00
13:00
14:00
15:00
16:00
Total
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