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Effects of Daylight and Solar Radiation on Indoor Thermal Environment
According to Space Structures in Multi-Complex Cultural Center

Byungbo Choi, Hyun Sik Jeon, Seokil Yoon, Sughwan Kim, Sang-Jin Lee, Sumin Kim
School of Architecture, Soongsil University, Seoul 156-743, Korea

(Received August 31, 2012; revision received September 21, 2012)

ABSTRACT: Recently, people are paying attention to new forms of construction. For example,

deviated from an enclosed type space, people have been interested in an atrium type and an arcade

type spaces. In this study, we had hypothesis ‘Indoor thermal environment will be influenced by

the inflow rate of natural lights with temperature and humidity.” We selected a multi-complex

cultural center and conducted this study. This place is consisted of atrium, arcade, and enclosed

types. The three spaces were classified according to the type of spaces that have own features

along with their forms. The atrium type space has ceiling and the side windows, and the arcade

type space has ceiling windows. On the other hand, there are no windows or open parts in the

enclosed type space. Three measurement points at each space were selected because of their huge

space. Intensity of illumination, temperature and humidity were confirmed by the average value

of three measurement points. In addition, surveys were conducted regarding indoor comfort elements

in each space.

Key words: Atrium(o}E 2] %), Arcade(o}7] o] =),

Enclosed space(d #|3 ¥ 3F), Natural light

(A1), Indoor thermal environment(2W 2d%7)
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Fig. 1 T-multi cultural complex floor plan.

Table 1 Classification of T multi cultural
complex by Structure

Structure Use
Group 1 Atrium type Square, Concert hall
Group 2 Arcade type Aisle

Group 3 Enclosed type Department store




(c) Enclosed Type(Group 3)

Fig. 2 Form of T multi cultural complex.

Table 2 Features of Ceiling Window

Color Light Gray
o ) Transmittance(%6) 31
Visible Light —
Reflectivity (%) 6
_ . Transmittance(%) 11
Solar radiation —
Reflectivity (%) 15
heat transmission coefficient
9 1.2
(w/m‘[()

solar shading coefficient 0.18
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Fig. 3 A continuity device with multiple
functions.

Table 3 Measuring range by function

umimerian  Temperature  Humidity
() (%)

(lux)
0~20,000 0~50 0~95

Range
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Table 4 Data of the National Weather Service
sunshine cover
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temp.(C) temp.(C)
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Fig. 6 Reason for space preferences.
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Fig. 7 Hourly measurement graph in Atrium
space.
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