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Reduction in Indoor and Outdoor Temperature of Office Building with Cool Roof
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ABSTRACT KEYW ORD
Purpose: This study aims to identify the effect of temperature reduction by the application of cool roof — EA|EH
coatings to Changwon City Hall in South Gyeongsang Province. The indoor and outdoor temperatures of the 7_‘5

cool roofing building were analyzed and compared to that of an existing building with green-colored roof coated
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with waterproof polyurethane. Method: The surface temperatures and reflectivity of rooftops, surface

temperatures of ceilings and the interior, and outdoor temperature and humidity of the two aforementioned
buildings were measured from June to September in 2014. The measurements were taken every 10 min. Result:
The surface temperature of the building with the cool roof was lower by a maximum of 9 °C with the reflectivity

Urban Heat Island
Thermal environment
Cool roof

Heat wave

of the rooftop at an average of 0.55, which is higher than that of the building with green polyurethane by

approximately 0.3. The temperature of the ceiling inside the building with the cool roof was about 1~2 °C lower
than that of the ordinary building. Also, the indoor temperature of the office with cool roof coatings was about
0.5~1.0 °C lower than that of the office with green-colored roofing building. The results show that cool roof
coatings can lower the temperature of buildings. In the next research, the reduction in consumption of energy for
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air conditioning will be investigated by utilizing building energy simulation tools.
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Fig. 2. Layouts and structures of two office rooms

96 KIEAE Journal, Vol. 16, No. 6, Dec. 2016

93 o} AU L5 9T U 5 Qi FEA FYRE
ECD7} o] AA5]0] 9t A4 & FYA 280 ¢

5
5o 26°CE GA| 5 =2 A AE o] 9lom ECD 571, CTD 4747}
A2 5] o] Itk ECDF CTD AHFA Ato]oli= 2o x| 5] o] gl
=, CTD] A7%¢-& % 1m, o] 3m= #1747} b 8] Watelof 9
= whdo] ECDE % 2m, 0] 2.5m& 43} A% alo]o] ekzke]
:g—l__ ] )\}\

2.2. EFZ AT

ZFE AT A A e 2D TS 2t
A|2=BH UL—-200 &S 48313t o] 24

M (stitch bonding method) & & | 2 1
2 50] 95381 o ZEEE Ho| ~AFE

=
& AoltH25]. AlF A7)+ 2014\ 59

=)

H

4z R oﬂ
ok
éﬂ

~= O
T‘E'Ecé
AHE

S

—= O

(e}

014 5¢ 2

® 1o HoHu ri

4
4918 A 23191, 1249} 2700 A7 9V 2
29900 % 2.

mL

o

1st, znd
Finish Coat

Fig. 3. Cross section of constructed Cool roof

2.3. % =ATE dl vy

Fxo] A8 gyhe 71 20 JEgE i) Wit AT

A ol 74 7hhe Aol $12 e FA1 ol A Al E et
N A, 2% o ARE sl @ $4L Fig.
49} o] S EH I} S} A Abe] F3k, 1E]a A F7HE o)
Ao THRLS} 7§45 FA o2 ARt 54 AV &
FE2I ATl dEH 2014\ 5 29U F-E A &eG 1 54 G
e 5 70 AFEA(ECD, CTD) 25 U8k A8t} <4
H EA A e A5 2U2E SA A (Testo 175T1)E ©]-8-319
AHZE(TsDE SA L, AAANHE T AF5ER <& 19
A7 A7VA] AL 749~ Al HlEo] L] ¢hi= 1A= skgiTt vl 7}
& fﬁ, EU&%E 57 A9 HAEwe] w9} BY2 3 275
Eil A S o= AR

o T

Al(Testo 175T1)E A%
of &%% Z47(Testo
SHE(Ts4)oll A2 3
2EZ 474](Testo 175T2) 9} /el A 2m 0] (Ta2)ol &5 %A)

g
o M
k1

Z o3

H
BN
a1
fan)
—

i
X

)

ofr

o,

2
-
>,
=

O

N
rlo

0

o

(Testo 175H1)E A X8}t (Table 1). 25=A12] 2] 912])+= A
o] o]z o] A, Yrtv| e} S99 J o] HAsH o= 59
I, S A AL 10802 AT



o

23 - 2470t 4y

Hot

D Air temperature and Humidity measurement

Surface temperature measurement Roof @ Tsl
i

S e\

Tal= Air temperature and humidity between roof
surface and ceiling

Ta2= Air temperature and humidity in office indoor

Tsl= Surface temperature on roof surface

Ts2= Temperature of upward surface in ceiling

[Nr2 | om

Ts3= Temperature of downward surface in ceiling 2m
Ts4= Temperature ceiling surface in office indoor Office indoor
Fig. 4. Position of measurement equipment in office indoor
Table 1. Characteristics of installed equipment in office indoor
Position equipment parameter accuracy Start time
Tal Testo 175H1 Air temperature, Humidity +0.4°C, £2% 08/15/2014
Ta2 Testo 175H1 Air temperature, Humidity +0.4°C, £2% 05/30/2014
Tsl Testo 175T1 Surface temperature +0.5°C 05/30/2014
Ts2 Testo 175T1 Surface temperature +0.5°C 08/15/2014
Ts3 Testo 175T1 Surface temperature +0.5°C 08/15/2014
Ts4 Testo 175T2 Surface temperature +0.5°C 05/30/2014
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Fig. 5. Weather conditions during measurement periods
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