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ABSTRACT

KEYW ORD

Purpose: Good daylighting design in buildings contributes to energy saving as well as various potential benefits,
including enhancement of mood, health, the quality of the luminous environment, etc. Especially, if appropriate

Remodeling

Glass Walls and Windows
Daylighting Performance
Measurement

daylighting strategies are applied, more natural light can be brought into spaces with less-daylit areas. This work  Simulation
presents how daylighting could be improved in an apartment building by remodeling to allow deeper daylight

penetration from its south facade. Method: Glass walls and windows instead of non-bearing walls were applied to
introduce natural light through the window at the south facade by remodeling. First, daylighting performance was
analyzed by taking measurements for the room facing north before its remodeling. It was, then, followed by

RADIANCE simulation of the room after remodeling. Result: The results demonstrated that, after remodeling, more ~ A|&2{ 0|4
daylight was available indoors, which resulted in an enhanced visual environment. Also, these results could be useful

as basic data to devise effective schemes for daylighting methods in the early stages of design. Well-integrated
daylighting strategies enable energy savings in buildings by utilizing natural light.
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Table 1. Specification of the measured surfaces in the room measurements
Physical Surfaces Reflectance Value(%o) e
floor 84
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Fig. 2. Photometric measurements
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Fig. 3. Internal and external illuminance before remodeling
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Table 2. Radiance simulation parameters and the properties of
materials

Simulation parameter Value
ambient bounces (-ab) 5

ambient division (-ad) 1024
ambient super samples (-as) 16
ambient resolution (-ar) 256
ambient accuracy (-aa) 0.1

~

=

Radiance®] 7]%5-& 2|5t &-&51o] A

1Tﬂﬂ4ﬂ—q”0iaﬁg

L L ot @
N
fo mg ol

H
[\
1o
[\
—_
e
o,
r_>.i
O
>

TONA N AR —?635}934 ﬂ1*“5}1— 9T
5hd.om™, Radiance Al&do]A mtafu| = Table 2.9 e 9
t}. Table 3.2 9 Ev14|(glazing) 9] BA42] (Fi-g, T 2)S
HolF 1 ltl, Aol 4] A FS {1l Fih& o] Z-¢ 7HA|
FAlel g gro] 1 9] Yol A Bt 4 =28 & 5 9L
71E BE30 4 ol o] vl S Ealgo] 90%%] #2H
T &etoldg ko2 wAston, ol EE WAY Fo R 5
+ 2ol 84 Fisto] 55 AY 3] Adid =E & 4
UEE o}7] fIgtolet.

Fig. 4. Al 0]4E o7 915 ti g3t md el 19
ANAHE, SA 9 vl ES {9, {20 feF a2 WA s

o

%

76  KIEAE Journal, Vol. 19, No. 2, Apr. 2019

Table 3. Optical properties of glass for windows and doors

uv Visible Ray
Description Tmnzorzl);ssmn Transmission | Reflectance
() ()
Sliding door | Low-e pair
(facing south) | glass pane 18 8 13
Sliding doors | Clear single
(bathroom) glass pane 39 90 9
5 Clear single
Window
A 1 59 90 9
(facing north) g(ﬁlstsergz?)e
3 Clear double
Window
: 1 59 78 15
(facing north) %]S;tser];grllf
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