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Purpose: Most contemporary office buildings supply external views, a sense of openness and a sense of time to g‘:‘j ZFE e
their occupants by adopting the curtain walls, which are equipped with an outer cover having large window area. & B X H]|
As a result, the amount of radiation increases, adversely affecting cooling load during the summer in office o
buildings. Although solar radiation decreases heating load and reduces energy costs during the winter period,
due to the characteristics of offices where occupants work largely during daytime, the cooling load is important  vVenetian blind
compared to the heating. Therefore, diverse measures to resolve those trade-offs and annual energy cost have  Slat angle
been investigated. Method: In this study, the annual thermal load was comparatively analyzed according to the ~ Window-to-wall ratio
slat angle of the venetian blind along with lighting control technique. Result: After selecting effective conditions, gl:;“fé lt)ilous
in order to resolve such issues, this study established automated control strategies of slat angle depending on the
window-to-wall ratio and zone orientation, so that the findings of this study can be effectively generalizedto ACCEPTANCE INFO
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Fig. 2. DGI sensor position of simulation model

Table 1. Recommended maximum Glare Index by building type [3]

Building Type ilnedc&nmlended Values of Glare
Art Galleries 16

Hospital wards 18

Museums School classrooms 20

Laboratories / Offices 22
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Fig. 3. Process of optimized slat angle control algorithm development
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(b) Interior and exterior zone

Fig. 4. Simulated building model
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Table 2. Properties of building construction[6]

Materials Thickness[m] | Conductivity[W/nrK]
ML15 200mm heavyweight 02032 1.95
concrete
102 70mm insulation board 0.07 0.034
Ext Wall
F04 Wall air space resistance - 0.15
GOla 19mm gypsum board 0.019 0.16
MI1 100mm lightweight 01016 0.53
Roof concrete
% 17102 150mm insulation board | 0.15 0.034
F16 Acoustic tile 0.0191 0.06
ML15 200mm heavyweight 02032 1.95
concrete
(;2;‘? 102 70mm insulation board 0.07 0.034
MI5 200mm heavyweight 02032 1.95
concrete
MI1 100mm lightweight 0.1016 053
concrete
Ceiling e .
FO5 Ceiling air space resistance - 0.18
F16 Acoustic tile 0.0191 0.06
Table 3. Properties of blind slat[3][6]
Field Unit Value
Blind Position Inside Blind
Slat Width m 0.048
Slat Separation m 0.048
Slat Thickness m 0.002
Blind to Glass Distance m 0.050
Slat Reflectance % 90
Slat Infrared
Hemispherical Emissivity ) 0900
Slat Conductivity WmK 0.900
Slat Angle ° 0-90
Outside Slat Separation

// __________ _____ N

Blind-to-Glass

Fig. 5. Configuration of blind slat and slat angle [4]
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Table 4. Simulation cases

Case (Wi mdowwt(:)vﬁ all ratio) Window orientation
FEast 33% East
West_33% . West
South_33% e South
North 33% North
East 50% East
West_50% . West
South_50% e South
North_50% North
East_70% East
West_70% . West
South_70% e South
North_70% North
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Table 5. Annual load(cooling+heating+lighting) by cases

O\ East | East | East | West | West | West
Load 3% | 50% | 0% | 33% | 50% | 70%
[KW/m'

Cooling | 4871 62.06 82.31 43.60 54.67 71.46
Heating | 1341 13.97 15.24 14.02 15.04 16.93
Lighting | 29.84 29.84 29.84 29.84 29.84 29.84

Total 91.96 105.87 127.39 87.46 99.55 11823

Casi

“| South_ | South | South | North_ | North_ | North_
Load 33% 50% 70% 33% 50% 70%
[KW/m'

Cooling | 48.74 64.71 86.63 3233 38.20 46.46
Heating 9.88 10.15 10.97 15.13 16.48 18.71
Lighting | 29.18 29.18 29.18 29.18 29.18 29.18

Total 87.8 104.04 126.78 76.64 83.86 94.35
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Daylight Control Table 6. Optimized slat angle
Reference Point East West South North
WWR
Surface
solar 33%| 50%| 70%| 33%| 50%| 70%| 33%| 50%| 70%| 33%| 50%| 70%
radiatio;
[Winr']
Zm Zm 0.85m 0~100 [ 80 | 85|85 |75(75(80|70|75]|80|80]|80]80
Fig. 7. Lighting control sensor position of simulation model [3][4] 100 ~ 2001 55 | 60 | 65 | 60 | 65 | 70 | 75 | 75 | 80 | 90 | 90 | 90
200 ~300| 65| 70 | 75 [ 50 [ 55 | 60 | 75 | 75 | 80 | 90 | 90 | 90
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