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Laboratory measurement for albedo and internal temperature
of colored pavement
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Abstract: In order to evaluate the reflective performance of colored pavement materials accurately, factors affecting
the field measurement of albedo were tested by a double pyranometer outdoors, which include solar radiation
intensity, height of pyranometer, incident angle, and surrounding conditions. A new albedometer for laboratory
testing of albedo and internal temperature was developed to overcome the negative effects of field measurements. Six
common colored pavement materials were tested and compared with cement concrete and asphalt mixture. Results
show that solar incident intensity and incident angle had great influence on the field measurement of albedo. The
greater the intensity and incident angle were, the greater the measured albedo was. The albedo of red, yellow,
blue, and green pavement materials was 20% —25% , which was higher than that of open-graded asphalt mixture
(5.8%) , dense-graded asphalt mixture (5.4% ), and porous cement concrete (16% ) , and slightly lower than that
of dense cement concrete (32% ). Under the same radiation conditions, the internal temperature of the colored
pavement material was generally lower than that of asphalt mixture and porous cement concrete, whereas green
pavement materials had the best cooling effect.
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Fig.1 Potential factors affecting field measurement of albedo
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Fig.2  Variation of radiation data within ten minutes in sunny and cloudy weather
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Fig.3 Influence of height of pyranometer on albedo

1.3 KNS AX R RN

TAAN RS A1 (25°,70°,110°,155°) T Y
S TS S R b T v A R BHA S A R BT
R 2L A R B S 25 ] 5005
N Ve i N AN 2 B2 B R i 1 R S 1 S D VA ]
IR F ST RN W

12 — ¢, +1t,

ta=tl+T'a. (2)

K e NRBHASIAIL 3, 0, 0 5ZMLE HAYH

AT H Y5 ], 2018-08—14 1% H H A H P&} 8] 43 5]
J&5:29 Fi118.49.

IR 4 A AT Y RS R AN 4 TR,
AT 25°F1 155° 0% (F- R A ) B9 A S5 B T A%
TS 70°F1 110° B A9 A 5 5 28 | 1 -5 e )
PR R H) 5 140 R A5 0 R 538, w0 A S
FAXF RS ZE IR e 8 2, AR S K 7 A R Y
SIS

1600 e T e R e R "
. 18
1400F \ |
o 7\ \/ \ e
= 12005 N\ A
< ' § . l .
= 1000} o
2 e a=1107 a=155° 10 =
R G AALT621%, A=15.72% 8 X
. ‘ ! N A \ 6
Lt 400;_{.\-\/“\’N S - ¢
200 Y :
T o SR AR S o e S 5

0 L 1
12345678910123456789101234567891012345678910

5] /min

4 ERRANFHATHABRSE

Fig.4  Solar reflectivity at different incident angles
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Fig.5 Incident intensity at different incident angles
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Fig.6  Albedo of pavement at different distances from grass and
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Fig.10  Chromaticity distribution of test slabs
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Fig.13 Temperature variation of different pavement materials exposed to radiation within one hour at four depths
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