Journal of the Korea Academia-Industrial https://doi.org/10.5762/KAIS.2023.24.11.664

cooperation Society ISSN 1975-4701 / eISSN 2288-4688
Vol. 24, No. 11 pp. 664-672, 2023

Huksl Ax0] B2 L% U ojsies A av B4

X, uE? e uns”

'RATSI ALSISZAIARISE D, PRAY S SMIESTAHTL,
‘RASY ESTS, ‘HMSD ADE YA Q1Zat DKATH

J

Analysis of Temperature and Carbon Dioxide Reduction Effects
based on the Application of Green Wall Installation

Ji Hyun Moon', Jae Rock Park’, Soon Chul Kwon’, Jae Moon Kim®

"Department of Civil and Environmental Engineering, Pusan National University
’Green Land and Water Management Research Institute
3Civil Engineering, Pusan Natioanl University
4-SOC center, Pusan National University

2 o AT BASS ATLuseh 1SUstE WS EAGHAY, EAES 59 B4 sh2gere Ak gt
Sk A9 Hele] A48 JE AUR NP AR EAN So3UE AT, A 8 a2 U o
A ARSF AT ANS] olAiteLe BaE I8 7145 Ak uel Be) aibl An # AE HHssle] ol
9 2% A ANE JPASIAA AR NI L} oAl BES 2ste] Soh R7o] uE

B B3k AUBL Sqstel APH 22 LES vud A% B 3 T, AL 9 TY L&
3e Reo, SYRE T 442 Suste] YuTw o] Z4glo] folnle ol2 7Hle st
S8 G AE OUSTD SEE WRT ok 0] ~ 184 Aolo] WSEL S A9 63 pom, B2

Abstract Cities seek solutions to urban heat islands and flooding caused by global warming and climate
change. A green wall is a facility that plants vegetation on walls, providing green spaces in cities where
green space is insufficient. A green wall reduces temperatures and energy, purifies the air by vegetation,
and manages rainfall. This study examined the carbon dioxide and temperature reduction induced by
green walls by measuring the temperature and carbon dioxide concentrations and comparing the
differences. Experiments were conducted between an experimental group and a control group. The
results showed an average temperature reduction effect of 3 °C, with a maximum reduction of 9 °C.
Independent sample t-tests confirmed that the measured values showed significant differences.
Furthermore, the carbon dioxide levels were up to 63 ppm lower from 0:00 to 18:00 than the control,
with an average reduction of 44 ppm. This study confirmed the temperature and carbon dioxide
reduction performance of green walls. The temperature reduction effect was higher at higher
temperatures, and the carbon dioxide reduction effect was greater at higher temperatures and pedestrian
flow. Nevertheless, the temperature and carbon dioxide reduction effects of green walls can be
quantified more precisely if experiments are conducted under various conditions.
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Fig. 1. Location of green wall experiment site and observaton point
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Table 1. CO2 Measurement instrument

Spec. Measuring range

0 - 3,000 ppm display

co2 +50 ppm or +5 % of reading

Temperature 0 - 50 °C
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Table 2. Observation point information

Point | Green wall Location
A O Center of green wall
B O Border line of green wall
C X Right next to green wall
D X Marginally remote from green wall
E X Remote from green wall

Table 3. Observation date reference

Scenario 1 Scenario 2

2023. 07. 06. ~ 2023. 2023. 08. 01. ~ 2023.

Date 07. 07. 08. 02.
Rainfall O(56mm) X
Pedestrian y o
flow

22" Yangsan's summer | 22’ Yangsan's summer
Reference |average temperature(25.9 maximum
©) temperature(30.9 C)
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Table 4. Observation point information

Scenario 1 Scenario 2

A
263 C
334 C

X

B
232 C
264 C

56mm

C
299 €
35.6 €

X

D
299 €
36.0 C

X
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Max.
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Fig. 2. Changes in temperature at each observation
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Table 5. Result of t-test

T- test P Result
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B ' significant
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