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Research of Climate Change Adaptation for Green house gases on
Green building

Abstract

This study aims to identify the effect of cool roof and indoor plants for
climate Change Adaptation. Two regions such as cool roof and green roof and
eight indoor plants such as Ficus benghalensis, Ardisia pusilla, Platycerium
bifurcatum, PFachira, Hedera  helix, Chrysalidocarpus  lutescens,
Cupressus macrocarpa 'Wilma', Rhapis excelsa were selected and
measured BTEX(Benzene, Toluene, Ethylbenzene, Xylene), Green house
gases(CO,, CHy) and other meteorological factors. CO, concentration of the cool
roof was lower than Non-application cool roof and CO, concentration of Green
roof and Non-application Green roof was similar. For all application of cool
and green roof points, the temperature was observed below the
Non-application points. The eight indoor plants was removed BTEX more than
80 % on a six-hour basis, and After 24 hours, Five kind of plants such as
Ficus benghalensis, Pachira, Rhapis excelsa, Chrysalidocarpus lutescens
removed more than 90 % of the pollutants. There was no constant removal
green house gases due to stress, environmental changes, etc. On a seven-hour

basis, the most suitable plant for CO, and CHy was Ardisia pusilla.

Key words : Volatile organic compounds (VOCs), Cool roofs, Indoor plants, Green house gases
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Fig. 2. Application and Non-application region of cool roofs
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Fig. 3. Measurement of rooftop
(Left : Application of cool roofs, CR, Right : Non-Application of cool roofs, NCR)

247420, B CH)E t71e9FHAE/1E 8407 ASAZYHES 01115)
F §71AAW FAFAUEESAN AR ol FIATh ARAAE A9
Fg ANSAANE olgstgon @I 233 HEHY AH T 37
AEE ARG AT ARE AP 71H9 GC-TCDR ol AHEHErAC0) S,
GC-FIDZ weHCH)S BA 3o,

Fig. 4. Measurement of rooftop
(Left : Application of green roofs, GR, Right : Non-Application of green roofs, NGR)



2.2. A& +3%H AIF 24
221 A3AE 9 B4
AdE #8 Aslsdol Hogun A & F A3 7HRAAA 7127 HIE

FEFS Ao WA UWF(Ficus benghalensis), ‘3 <(Ardisia pusilla),

v} e (Platycerium bifurcatum), 3}7|eHPachira), o}olvl(Hedera helix), ©}#E7FokA}

(Chrysalidocarpus lutescens), &v"H Cupressus macrocarpa "Wilma’), & =(Rhapis

excelsa)®] 8% 9] 2l=& o] &3tATh
2 ATe ANIEC] AFste FHoA A Eo o3 WF WHIE dolr7]

sl olet FAFE FEje o AES AFste AP 3

el A58 AHE AW ol MA AHEZ AZsIF o =7

1100 <1100 < 1100(mm) ©]ar Ho]

=
=
APe AWT F YA B T YR

FAW o= AlRle] AFsts dit /M8 <= 7




m. 27 9 E9

[

31 5= 9 JUFZ XA}
311l &4a7tx A

272 9 2T JAFE g gRAHNA AAT 2Aks F ol4tg
g2(CO») 4 AFE Fig. 7.9 Uehiith 4343 E K 7= AX 9]
WHaEEE 4543 ppm o2 x| ¥ % 460.6 ppmEtt ¢k 6 ppm A
Uehgth, 2229 gz =% 39 7H7F 505.1, 527.8 ppmoE 7}F e
ol MstEl A 22 Hyon, §¥d 4zt 3815, 378.6 ppmoE b W o]iks)
=2 #2HUL. JUTET MAAYS FEI AP o2
3 ISR Bt FE7F WEEo] 247} 457.3, 457.7 ppme g UERtow, IRz
= 5(470.2 ppm), 8ol 71 F2 F%(442.5 ppm)o] AL,

M Ee BEMT18 ppm), 8¥el b e B

-
2 of

ECR
NCR

asoo |
3500 |
2500 |
1500 L L L L L L L
3 4 5 5 7 8 9 10
Month
7500

EGR
NGR

asoo |
3500 |
2500 |
150.0 4 - 1 L L
5 6 7 8 g 10

Maonth

Fig. 7. CO, Concentration

centration(ppm)

€O, Con

oncentration(ppm)

co, ¢

SH, A7l F WENCH) FE= 222 3 Jd2x A% QoA gz
ARET AZ% e JAge UeHARE O Zol7l Ix & Ut 2F= HA
A4 9 g2A™e Z2+2F 1.96, 1.97 ppme] FEE RJon, JUHFZ HXAH
2 gzAHe 27t 2.00, 2.03 ppme Uebdch 98 AP B 2Rz A
104 7+ =2 Wes=2.16 ppm)et 8d o 7 W2 w g5 =(1.62 ppm)7t



#AEE o FEZ txAHe A4S 744 7 w8 vers=(2.14 ppm)e}t 8o
74 e e s S=(1.62 ppm)7t YERS T IR F e IY-EE tjxA e Ae
790 5 5o F2(47 2.04, 2.13 ppm)7} YERGAI R, 1HUFZE 99 00(1.94
ppm), THFE 22 -2 6€(1.88 ppm)dl 7 e 99 =57} BRIk

3.1.2. g3t 1E3 xA}

3.00

mCR
NCR

. I L I . I L | . I L I I
3 4 5 [ 7 8 9 10
Month

B GR
NGR

9 10

7
Month

Fig. 8. CHy Concentration

2.80

2,60 -

240 -

220 -

on(ppm)

= 200 |
180 f
160 |

CH, Concentral

1.40 +

1.20 -

1.00

3.00

2.80 |

2.60 |

240 |

2.20 |

2.00 |

ntration(ppm)

1.80
1.60 |

CH, Conce

140

1.20 |

1.00

TFZ 2 thxAHAA 4% VOCs (BTEX)S ¢€¥ w=wstet IdF2
2ot EzA A E4% %‘ﬂé FEW3LE Fig. 9.0 Ut 247F2 XA}

o
o
i)
rlr
v
[t
X
X
N
)
=y
mE

2 Cs o Wls=s SFZ 3 IdFZ AX AR A
S E‘}i‘:}. TFEZ AXAAY HEFEE= oF 213 ppbE

O 52 7%

NE=AH Hds= oF 142 ppbell BIs) 0.7 ppb o] =4 YeElEton, JdF=

AXAHe] HAEEE oF 1.16 ppbE hEAHY HAEE 069 ppb BT} <oF
11

0.5 ppb =71 UEIRT. HZ A9 SF= #34 £33 Fastd FF=(Cool
roofs)2} 27k H(Cool wal)e] A= =A E4AY g3t £& 9482 & =+
AT 71E5 o] Utk AT A= WAbE il
Hhgrel Al71ek 7173 AIS0] WobA| AL oo weEl FFo] €019 1

S7FetH Faehitse FaAA dadd 5 LdEdo] dukzer FME

QeS vwdy Ay %—"ﬁ—ﬁﬂ ‘;ﬂiE}(Zhang et al, 2019, Epstein et al, 2017). &&
F2 AY 4. A2 F3EH Y SHEAE AFsHA dA

-~
Ol'r

=
T = AR #E AlRke 7Hle R ¢S uefg

o]
AA
Arold B A58 AYH FF A7t Basj

_8_



800 500
——22z ——135=z
100 !k 450 == 12T
iy === 12ExHF
—--83282| a0} o “;’;
600 | JAGTEZ
3 ) SUEE7 E 55
(= &
z 50 T}
gy IR
b I
3 8
H 400 u 250
L) @
H £ 200 |
§ g -
L 8 |
i'-i 150
RV S | s U B =yl R I e e e ey e, b e
100 4
L 050
000 0.00

Fig. 9. VOCs Concentration
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Table 1. Air temperature(*C) of rooftop in 2019.

Coolroof 11.5 21.7 24.3 22.5 28.6 33.9 23.2 204 23.3
Non-Coolroof 15.1 25.1 25.1 24.1 30.7 34.6 256 | 275 26.0
Greenroof - - 22.0 244 274 28.3 22.9 19.5 24.1
Non-Greenroof - - 24.2 25.7 29.2 28.8 25.8 24.1 26.3

Table 2. Air humidity(%) of rooftop in 2019.

Coolroof 69.1 11.7 30.3 717 63.9 58.8 38.2 414 481

Non-Coolroof 56.9 114 28.9 66.7 55.3 55.8 333 28.0 42.0

Greenroof - - 47.0 68.2 65.0 65.1 48.6 38.2 554

Non-Greenroof - - 417 64.3 61.0 00.4 40.1 30.2 49.6
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Fig. 10. Thermal imaging camera measurement pictures
(Left : Application of cool roofs, CR, Right : Non-Application of cool roofs, NCR)
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Fig. 11. Thermal imaging camera measurement pictures
(Left : Application of green roofs, GR, Right : Non-Application of green roofs, NGR)
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