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Evaluation of Indoor Thermal Environment according to Type and Color of

Blinds Installed in the Classroom

Daehyeok Kwon, Jae-Ro Lee, Juseok Oh, Seunghwan Wi, Sumin Kim'

School of Architecture, Soongsil University, Seoul 06978, Korea

Abstract: Building energy saving have been put effort in a long time since buildings consume
about 40.6% of total energy use, where heating, cooling and electrical lighting requirement re-
sults in energy consumption of building significantly. The window is an important part of build-
ing envelope, it usually brings a certain heat load from solar radiation while it allows light pass-
ing through, and properly leads to overheating in summer, hence the cooling load increase sand
cause of thermal uncomfortable factor. The purpose of this study was to evaluate internal shade
performance according to color and materials. There is growing interest in improving the sense
of comfort among students who spend most of their time in the classroom. The study examined
thermal environment and light environmental performance according to the color and materials
of internal blinds to the school classroom. The results of this study were as follows; Among

wooden blinds,

aluminium blinds, and polyester blinds,

the aluminium blinds were most

excellent. In addition, among white blinds, light brown blinds, dark brown blinds, the light

brown were most excellent.
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Fig. 1. Time to feel the heat in the classroom.
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Fig. 2. Percentage of preference for a window seat.
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Fig. 3. Reason to not prefer window seat.
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Table 1. Meteorologic Data of the National Weather Service

school Date te?n\;:.rezfé) ttﬁ:m?:g ::r[:;lm(gg Cloud cover Daily I()rrrfrcrif itation
A school 2017. 6. 10 21.5 275 16.7 6.9 4.5
B school 2017. 6. 13 21.5 259 183 7.0 -
C school 2017. 6. 17 242 299 20.6 - -
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Table 2. Material Properties of Blinds
Type Vg Veedming ST ) (Dark o)
Material Aluminum Paulownia Polyester 100%  Polyester 100%  Polyester 100%
slat length 95 cm 95 cm
Size at interval > om S om 95 x 150 cm 95 x 150 cm 95 x 150 cm
thickness 0.5 mm 3 mm 0.2 mm 0. 2mm 0.2 mm
Reflectivity 0.85 - 0.95 0.50 - 0.60 0.71 0.36 0.12
Absorptivity - - 0.25 0.58 0.80
Emissivity 0.01 - 0.05 0.80 - 0.95 0.75 - 0.85 0.75 - 0.85 0.75 - 0.85
Thermal transmittance  1,938.6 W/m?K 78.9 W/m?’K 1,659.5 W/m?K  1,659.5 W/m?K  1,659.5 W/m*K
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Fig. 7. Blinds by type and color: (a) Venetian blind, (b) Wood blind, (c) Roll screen (white), (d) Roll screen

(light brown) and (e) Roll screen (dark brown).
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Table 3. Average Temperatures and Illumination at School A, B and C (Site 1, Site 2)
A school B school C school
School
site 1 site 2 site 1 site 2 site 1 site 2
Venetian Temperature 30.16 29.78 28.68 28.44 31.88 31.18
Blind Ilumination 705.55 91.78 547.63 60.84 1382.5 149.45
Wood Temperature 30.48 3031 28.89 28.79 32.17 31.39
Blind Ilumination 72336 164.25 617.38 125.48 780.5 178.34
Roll screen Temperature 3021 29.99 28.38 28.18 31.96 31.42
(White) Ilumination 697.97 274.68 497.63 214.45 1305.4 281.26
Roll screen Temperature 30.37 30.1 2851 28.38 31.95 31.69
(Light brown) Tlumination 666.23 73.74 464.94 71.07 1284.5 84.65
Roll screen Temperature 30.39 30.23 2871 28.58 32.16 31.98
(Dark brown) Tlumination 603.45 11.55 237.57 8.12 555.59 10.25
* Temperature (°C), Illumination (ft-cd).
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