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ABSTRACT

Despite countries’ efforts to reduce carbon emissions, carbon emissions have increased in recent
decades along with energy use, of which building energy uses account for a large proportion. Energy
savings are essential as a strategy to reduce carbon emissions in existing buildings. The field

experiment on the roof of a building located in Seoul was designed to measure the temperature
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reduction effect of green roof with rainwater storage tank to reduce cooling energy consumption in

summer. The results showed that the mean mean surface temperature under the green roof was 14.77

degrees lower than that of the non-green roof from 13:00 P.M. to 15:00 P.M., which would have a

great effect on reducing cooling energy. From 01:00 AM. to 03:00 AM., the effect was 3.36 degrees,

showing that tropical nights could be improved. The temperature reduction effect due to the rainwater

storage system increased by 1.45 degrees during the day and decreased by 0.63 degrees at night. The

storage system can be strategically utilized to reduce carbon emissions during the week when cooling

energy increases significantly.

Key Words: Energy consumption, Energy saving, Carbon emissions, Urban planning, Environmental

planning, urban greening strategy.

L M E

A 2020 10, T, €, 283 v]=d
olo] SEUEtE BAFHS AAdstHEA 2050
d 2AE B2 sta ok ol & gAs] 4
o gzt A 9l wEle] e vl g ujE
I AHH oz AFE AUA ALEFS A Al
Hog Frtetn Ut 53] AL 2 A9 %
AL AU AMgFE Ad 4 d TS S
7telon ol A AAl oA oo FEet
&S A AA B, AT V) EXEE

o e o] &4 7}*2 Hﬂ%*a‘bi Act
(Huang et al., 2020). F L3t A& o] &
e W&o 36%5 WYt UTh(Clarke et
al,, 2015).

AUl HAH3 S 2457 As] vl
+ HVAC (Heating, Ventilating, and Air Con-
ditioning) AlA~ElS AE Fio 55 @9}
3 0o (Aryal & Becerik-Gerber, 2020; Song
et al,, 2020), A& MR AMEFFE] <F 40~50% 5
2}A &+t (Jung & Jazizadeh, 2019). £3] o] &%
W o qA] ZH]E 199094 2016 Alo] o]
Al R F7hete] 7 mEA S7kske A

=

T8 o] = ATh(International Energy Agency,
2018). Tl5o] Wi oUA] Al Q1FE S WA
sted A9 dedS t% AT a, ol T
Wi U2 77 E e % Heel
THOke, 1988; Chow & Roth, 2006). ©|= 943}
7] 95t 71& AL 2AFS =X M Zste
e 2xa = 24 L-:pj_ ;Gzﬂo] HEHQ;_
2T} (Versini et al., 2020).

st 39 25 AE Sof A8 W
W oAUAE Fol=dl ZFAo|thlim, 2014;
Fantozzi et al., 2021). 4 =3}o] SAl 2482
AdE S7HAA EH 255 YEi(im &
Tsang, 2011; Cascone et al., 2019), JEA}& ¥ 3Sh
=3 REZ Q3 JHUAE FA sl AER ¢
AbsheE G ES 7 ZITHCai et al., 2019). 24
=3he A e =49 2], S8 33l
&5 AF7F A7) Wizl Abgrel Al Wzt Eﬂra
Azete AET e YR sol7ke 9%
=down Ay Wi olvA S Aitdle Hl =
2]2]7} 2Ath(Lee et al., 2005; Jaffal et al., 2012;
Gagliano et al., 2015; Morakinyo et al., 2017).

Hol= AFIF 29 71s0] AgtEo] &
d Et F= 298 S A A S

28 AdeES sn Yok AREE AFE

|

rulo

[rt

.T'd— = -
HES SAA Algate] S84 A4S b
A%Aeln 2 oA W B3 31



A duA] deks A AF £ =8te] 2= A% a3 53

Green roof
with storage tank

Green roof

without storage tank

Weather station

L

Thermocouple
sensor

Figure 1. Cross section of green roof and weather station
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