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A Study of the Daylighting Performance in Obstructed Office Building in
Urban Area
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Abstract : The performance of the daylighting in buildings depends on building site and shape. As an energy
saving design strategy, daylighting is a key issue in green building design. In this paper, the influence of the
adjacent or obstructed building on daylighting performance of the office building in urban area was analyzed. A
typical office building about 20 storeys with obstructed buildings has been modeled and simulated using Radiance.
The parametric simulations have been performed to analyze the influence of the daylighting performance
(illuminance, luminance) of the analyzed office. The results show that the possibility of the glare was decreased
when the obstructed building is located in south, also the illuminance level was significantly decreased. When the
obstructed building is located in north, the changes of the illuminance level and luminance possibility were
somewhat small compared to the unobstructed condition. The daylighting performance of the analyzed building

was most affected by the obstructed building in winter season.
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Table 1. Analyzed and obstructed building
information for simulation

Jung-dong,
. Youngin, Gyeonggi-do
Location | 1 iude 37.26°N, Longitude
127.16°E)
Azimuth Counterclockwise 9.1°
East, West @ 12.2m
Room size South, North : 85m
Analyzed . . .
building Ceiling height @ 2.7m
10-storey (about  35m),
Analyzed reference  height of the
height analyzed floor : 1.25m above
ground
Glass
transmis— 63%
sivity
Height 20-storey (about 80m)
Window frame : 25%
Obstructed Reflectance Glgss .Z 22;%
building . Blind : 63%
Distance
between 20m
buildings
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- Fig. 1 External obstruction arrangement for simulation
o] Ao kTl 25
it el =ol flAskar slvpal 7 sk (e.g., South : 20-storey building, North : 20-storey building)

Obstructing
Building of
20 storeys

Building of Building of
20 storeys 20 storeys

Analyzed

Floor : 10th ;
floor. N

a
b
c
d

Radiance image for daylighting, left : w.o. obstructed building, right : w. south (summer 10 AM)
Interior luminance distribution, left : w.o. obstructed building, right : w. south (summer 10 AM)
Radiance image for daylighting, left : w.o. obstructed building, right : w. south (summer 1 PM)
Interior luminance distribution, left : w.o. obstructed building, right : w. south (summer 1 PM)

Fig. 2 Interior luminance distribution (w. south — summer)

Journal of the Korean Solar Energy Society Vol. 34, No. 5, 2014 103



[=2] e delAetsl =2

Table. 2 Simulation cases o AEY YAE E= 5= & ol

w/wo. | g | Analysis = AH A=l ogk A oF AL &
Case Date adjacent time ~ _

BDs cond- | (interval) HE HESH] flafiAolth. A0 = B
A-1 | Spring/ None oA AxX FHI ARE=
2] aotumn T Sonth AN -] AE #H3S R += Fig. 1, Table 13
A-3 | equinox | North 2,
Bl Summer oo AMOS00 BA7)o] 2= Table 29 o], 28, F%&,
B2 | olstice |—20uth | Clear | pypgi00 . -
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C3 | Sostice Norin 2o AE10%)e et AR o

d

(a) Radiance image for daylighting, left : w.o. obstructed building, right : w. south (winter 10 AM)
(b) Interior luminance distribution, left : w.o. obstructed building, right : w. south (winter 10 AM)
(c) Radiance image for daylighting, left : w.o. obstructed building, right : w. south (winter 1 PM)
(d)

Interior luminance distribution, left : w.o. obstructed building, right : w. south (winter 1 PM)

Fig. 3 Interior luminance distribution (w. south - winter)
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Radiance image for daylighting, left : w.o. obstructed building, right : w. north (summer 10 AM)
Interior luminance distribution, left : w.o. obstructed building, right : w. north (summer 10 AM)
Radiance image for daylighting, left : w.o. obstructed building, right : w. north (summer 1 PM)
Interior luminance distribution, left : w.o. obstructed building, right : w. north (summer 1 PM)

(a
(b
(c
(d

Fig. 4 Interior luminance distribution (w. north - summer)
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Fig. 5 Interior luminance distribution (w. north - winter)
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Table. 3 Simulation results for luminance and illuminance level with and without obstructed building (AM 10:00)
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