Vol.1 (2006)
Journal of Heat Island Institute International Vol.1 (2006)

BERAET R 7 7 v MR OREIREERREZ R &
B EOBBREE R

Effects of Surface Temperature Reduction and Thermal Environment
on High Albedo Coating Asphalt Pavement

Pl Rt e ELETH i EE by
Masatoshi Nishioka ~ Minako Nabeshima Satoshi Wakama Junya Ueda

*L PR T SE R R e T 252 R} Graduate School of Engineering, Osaka City University
*2 JBz#F Osaka Prefectural Government
*3 807 v 3L Z Y (BR) Pacific Consultants Co., LTD.

Corresponding author: Masatoshi Nishioka, nishioka@urban.eng.osaka-cu.ac.jp

ABSTRACT

In this paper, it surveyed about the high albedo pavement which performed high reflective surface preparation
to open grading asphalt paving, and the following result was obtained.

1) By forming a paved surface into high reflection, it validated that a surface temperature was reduced
greatly. In the result of a measurement in the fine weather day of a summer, it is set to 6.8 (K) with the reflection
factor 0.25, and becomes the temperatures fall of 20 (K) in the reflection factor 0.6.

2) Based on the radiation balance of the solar radiation obtained from survey, and long wave radiation,
operative temperature was calculated and the trial calculation of the influence on the effective temperature was
made. According to this, by the weather condition in the daytime in the survey day of summer-season fine weather,
when a pedestrian stood on the pavement central part, a result in which operative temperature carries out 3.4-6.1
(K) ascent was brought. Since increase of reflected solar radiation exceeded the reduction effectiveness of the long
wave radiation injected from a pavement side, the whole radiation absorption increased.

The heat conductivity and volumetric specific heat of the pavement body were presumed based on the actual
measurement, numerical computation was carried out using this, and the following results were obtained.

As a result of performing a case study about the relationship between solar reflectance and a surface
temperature, in the weather condition of the survey day, the result which the temperatures fall of 2.5 (K) produces
was obtained to the Increase of value in the reflection factor 0.1.
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Figure 3 Configuration of pavement
Surface layer : Open graded asphalt concrete(maximum particle size
13mm),Base layer : Dense graded asphalt concrete (maximum particle
size 13mm)
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Table 1 Measurement instruments

Item Instruments Height from
pavement (mm)
1 Air temperature Pt with radiation shield 1500
Campbell CS500-L6
2 Surface temperature Thermocoupple (Type T) -5
of pavement
3 Internal Thermocoupple (Type T) -25, -75, -150
temperature of
4 Downward long-wave Net pyrradiometer 500
radiation EKO MF-40
5 Net radiation Net radiometer 500
Campbell Q7.1-1L20
6 Incoming and Albedo meter 650
reflective solar FKO MR-22
7 Air«{;r}uﬁoéf;{ure Thermocoupple (Type T) 1500
above pavement  yithout radiation shield
8 Wind speed and Aerovane 1500
direction EKO MA-120
Table 2 Installation schedule of radiation sensor
Date No coating High albedo black Haigh albedo gray High albedo white
26,Aug  LD,TARN,AM
30,Aug LD,TARN RN, AM,TA
2,Sep LD,TARN RN,AM, TA
10,Sep LD, TARN RN, AM,TA
Symbols : LD(Net pyrradiometer), TA(Thermocoupple), RN(Net

radiometer), AM(Albedo meter)
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Figure 4  Solar radiation and reflective solar radiation
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Figure 7 Reflective solar radiation and upward long-wave
radiation from pavement

This figure shows the value of 13:00 in the following measurement date.

No coating (26-Aug.), black (30-Aug.), Gray(2-Sep.), White (10-Sep)
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Figure 12 Thermal conductivity and RMSE

RMSE shows the error between measurement temperatures
and estimated temperatures by numerical computation on the
pavement surface.
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Figure 15 Calculation conditions used for  physical
properties estimation of pavement body

-50-

ZEXH

[1] KERFF : " AT E — F 7o 7 2 R R, -
% 16 4- 6 A

[2] WY 228, =3f B2, EE B STREICREEE K
ETHATE RIER A OBEHEICOWT LA TR X
2, N0.587(1998), pp49-58

[38] faH BEK, #)I =2, It %, Kk M T R B
FRITHE + UK L7k PEEE O BAR B A e L 2 B3 5 52
BRIVAIFSE. 42K 1555 X 45, N0.613(1999), pp225-236

[4] & B, KW 25, BT 2 EEMESEEEC X B AT
ZEH DB BGEFNC BT DGt A FR2 5559 [ K F il
JEEA(2004)

[B] AT Z&A : HEEERTHTZE N O ARk 5 BV S D
RELFTIEIWZ DWW T HARERE 2D G % an XL
No.376(1986), pp29-35

[6] ¥F 485c, Jawk #35, MEfT S, B fiE—, ke =
F AR O ZE M d L OBRAEERNC 31T 2 BB BREE S
MNEIZRIE T HAGGEFL7 7 an LI,
N0.493(1997), pp77-84

[7] &M B&E, v B e XA T KRR
TER B2 OBEREE (T D 1) AABEFZASALZE
T ERIAE(2003), pp689-690,

[8] EH =, VER EfR S ERT R IEE D AKX
SHESZE DR & KRR E IR R, AAZHEZDAS
Fha A FEHIAE(2004), pp803-804

(Received June 10, 2006, Accepted July 12, 2006)





