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ABSTRACT: This study evaluated the reduction performance of ambient temperature and the amount of evaporation that
takes place depends on the temperature difference of paving blocks which are used in the sidewalk, roadway, parking lot,
park, plaza, and etc. The water-retentive block of the LID (Low Impact Development) practice was compared with the
conventional concrete block. For the quantitative performance evaluation, experiments were performed in a climatic
environment chamber capable of controlling the climatic environment (solar radiation, temperature, humidity, rainfall, and
snowfall). The method for performance evaluation was proposed using temperature, humidity, and ambient air of paving
blocks which changes according to the solar radiation and the wind speed after the rainfall. As a result, the evaporation
amount of the water-retentive block was 2.6 times higher than that of the concrete block, the surface temperature of
water-retentive block was 10°C lower than the concrete block, and the air temperature of water-retentive block was 4.6°C
lower than the concrete block. Therefore, it is analyzed that the water-retentive block with a large amount of evaporation is
more effective in reducing the urban heat island phenomenon as compared with the concrete block.

KEYWORDS: Air temperature, Climatic environment chamber, LID (Low Impact Development), Performance evaluation,

Water-retentive block

Xof=f= MEHO1IH o*$*e 1ot 2EME EiEol0] 2Tt Fo| ZHHSH I 2 'MWIRP%WIE IZ510] SLUHS A=aIC
BIE20] HioH SLLRF2 o 268 HCH HHRE=10 C &7 R==46 c;@m R E2AE|
Oiet 22= 71610 BARICIH A9 & SRPIMoe T2 =20 2 4 US 2o

A TR, JISEREAN, MUY, H5TY| Hege

*Corresponding author: ksrae@kcl.re.kr, ORCID 0000-0001-5077-6446

(© Korean Society of Ecology and Infrastructure Engineering. All rights reserved.
This is an open-access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0/),
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

187



188 J.H. Ko et al. / Ecology and Resilient Infrastructure (2017) 4(4): 187-192

HHoOl ZA2] B2 olATE B2 g3 S8
EA AR 24 0|QIt 2013 E 715 A=
RA A ) Fam 44.22%, BE4E 47.69%, A
£8.09% 2 Ao itk IHU A TEHE Us S
FEA= %E—#%Ol 83%, A% W YJEAER|=
91.8% = tHE o197} AESH= 2| Hoj A EETS
ol 2 AoR ‘%EP’H:]- (Ministry of Environment,
2017). =419 %1,51,:%0] == Ao B 43k=

oA 7541 A

I:Oz

SO B2 £ 9 =ako] WolA] ]
o] Z715Ho W, Aok WE R o
3 2 Gl 2| o2 HojRichs 212 ojulgic 4

7] 915 of 2] A= T A o= A 7
o] 9lom o]& 24 o & LID (Low Impact Devel-
opment)2} 3tk 19 @132 2} (Green Infrastructure) <+
29 9FLID BAGTLE )R8 B34 3
T4 9 04 AT 91 S 2AT B0 A7} ol
o1 2] 11 ek, A AL AAHE HE D g m 0|3k g
S0 BABE AAA B4 244 EAH 35T

OViHS BalT B NS RS ES ol or. &

AR B AR AT 5ol A E o] 9o, &
A A o Tt A2 wER Aol 2 A 1 A
= Ao B AEH Eof A A3 AFRe} *‘HH EXIEJ

N

5317 W (Chamber)of| A | AL AA|E%
o, o] 5 EA|g 7] 527101 Mujof A YutEE} E
55 HaHgdo =z 3t

=g B A Stk

B LA
TEF T ELEE, ET =

Table 1. Block feature depending on paving type
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Fig. 2. Block surface temperature according to block types.

Type Bending strength Percentagg of (\Jivater Coefficient of permeability
(MPa) absorption (%) (mm/s)
1. Concrete Block 7.0 5 -
2. Permeable Block 5.7 - 0.2
3. Water-Retentive Block 5.8 10 -
4. Permeable Water-Retentive Block 6.0 - 0.2
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Fig. 3. Compared W.R.B with Concrete Block by surface
temperature.
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Table 3. Plan of experiment
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Table 2. Middle size chamber status

Temperature range -30 ~ 80°C
Humidity range 10 ~ 90%
Rainfall ~ 150 mm/hr
Snowfall ~ 500 mm/hr
Solar radiation 800 ~ 1,200 W/m?
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Fig. 6. Internal configuration.
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Fig. 7. Method for evaluating the heat island mitigation
performance.
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Fig. 9. Surface temperature of N.B and W.R.B with IR thermal image camera.
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Fig. 10. Surface temperature of N.B and W.R.B.
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Fig. 11. Ambient air temperature and relative humidity
around blocks according to elapsed time.
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