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ABSTRACT KEYW ORD

Purpose: Most modern office buildings adopt the curtain wall system in order to provide occupants with the sense of =3 S2t2E

openness and high-technology, which requires large window area. As a result, the amount of solar radiation increases, ?t%'ﬂ ZE
[=]
negatively affecting cooling load during the summer and increasing energy costs. However, the performance of window t'ﬂ A

itself is not sufficiently controllable parameter to control thermal comfort and solar radiation. Therefore, a shading %= x| of
device such as venetian blind is required to control them and thus a variety of studies have been performed thus far. So, O HX[E2{ A
the purpose of this study is to improve the performance of blind through the development of blind control algorithm. ) )
Method: Among various input variables for the control of venetian blinds, the vertical solar radiation has been selected ;/le;e;;agrieblmd
in this study as the primary input variable and the optimal control algorithm for venetian blinds were developed for each  (ientation

window orientation. Result: The developed optimal control algorithm has a positive effect on building energy savings.  Reflectivity
Optimum control
EnergyPlus
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Table 1. Internal heat gain

Value Radiant fraction
Occupancy 17m?/person 0.6
Lighting loads 10.8W/m? 0.32
Equipment Loads 8.6W/ny 0.4

Table 2. Properties of building construction
Materials U-value [Wm'*K]
MI5 200mm heavyweight concrete

102 70mm insulation board
Ext Wall 0438
F04 Wall air space resistance
GOla 19mm gypsum board
M11 100mm lightweight concrete
Roof 102 150mm insulation board 0.203

F16 Acoustic tile

MI5 200mm heavyweight concrete

Groud 102 70mm insulation board 0.441
Floor

MI5 200mm heavyweight concrete

M11 100mm lightweight concrete
Ceiling FOS5 Ceiling air space resistance 1.96

F16 Acoustic tile
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Table 3. Properties of blind slat

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 % 10/90
Slat Infrared
Hemispherical Emissivity ) 0900
Slat Conductivity WmK 0.900
Slat Angle ° 0-180

@ Inside
Blind
12mm Air /

6mm Clear 2=

Outside Inside

Fig. 3. Configuration and designation of window and blind position

+ 90° - 80°

OQutside

e | Inside

Fig. 4. Slat angle
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Table 5. Annual load depending on window orientation 2 Uehdeh
East ‘West
Annual Load [kW/m?] 1[‘;;]6 Annual Load [kW/m’] 1[?/:? Reflect 0.1
Heating 13.84 132 14.89 15.1
Cooling 6147 586 54.15 549 Reflect0.9
Lighting 29.55 282 2955 30.0 s
Total 104.86 100 98.59 100 E eperme « Coling
South North 2 Reflect 0.14Dimming  Heating
@ Lightin,
Amual Load [kW/n?] | 4 | Amnual Load (kWin?) [ 242 e
[ 0] [ 0] Reflect 0.9+Dimming
Heating 10.28 9.8 16.69 19.7
Cooling 65.54 622 38.69 456 Separateds Dimming
Lighting 2955 280 29.55 348 -100% -80% -60% -40% -20% 0% 20% 40% 60% B80% 100%
Total 10537 100 84.93 100 ncrease/decrease ratio
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Fig. 5. Increase/decrease ratio of load in East
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Table 6. Annual load(cooling+heating+lighting) in East
Cases Reflect Reflect | Separated+Di Reflecto.1
erle €]
Load e e (e T e
(kW] Reflect 0.9
Heating | 13.42 18.41 17.16 13.15 17.72 1647 P
Cooling | 84.21 4241 49.18 81.14 38.73 45.49 E Separated
2 o Cooling
Lighting | 29.55 29.55 29.55 18.03 11.52 13.89 2z ‘ .
2 Reflect0.14Dimming 31%-1%01%] ® Huating
A  Lighting
Reflect 0.9+Dimming
Reflect 0.1 Separated+Dimming -40% nﬁ
Reflect 0.9 -100% -80% -60% -40% -20% 0% 20% 40% 60% 80% 100%
g Increase/decrease ratio
3 Separated Fig. 8. Increase/decrease ratio of load in North
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b # Lighting Table 9. Annual load(cooling+heating+lighting) in North
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Reflect 0.9+Dimming Reflect Reflect Separated+Di
Load Reflect 0.1 | Reflect 0.9 Separated 0.1+Dimming | 0.9+Dimming nming
[KW/m’]
Separated+Dimming Heating | 16.86 20.36 19.53 16.52 20.03 19.19
Cooling | 49.52 30.95 34.05 46.81 2747 31.34
~100%-B0% -60% -40% -20% 0% 20% 0% GO% B0% 100% Lighting | 29.55 | 2955 | 29.55 | 2039 | 1418 | 17.73
Increase/decrease ratio
Fig. 6. Increase/decrease ratio of load in West
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