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Influence of Color and Pore Structure of Foam Glass on
Evaporation and Cooling of Roof

XU Hang'?, RAN Maoyu'*

(1. School of Architecture, Huagiao University, Xiamen 361021, China;

2. Xiamen Key Laboratory of Ecological Building Construction, Huaqgiao University, Xiamen 361021, China)

Abstract; In order to research the influence of color and pore structure of foam glass on evaporation and cool-
ing of roof, the absorption rates of different wavelengths of solar radiation on foam glass with different color
and pore structure, red facing tiles and gray aerated concrete were compared. The saturated water content of
different material blocks was tested, and they were attached to the insulation block to simulate the passive e-
vaporative cooling effect, water evaporation, veneer and appearance temperature of the horizontal roof under
summer weather condition. The results show that: solar radiation absorption rates of white, dark gray, and
black foam glass are 0. 32, 0. 71 and 0. 94 in sequence; the volume water retention of through-cell foam glass is
2.5~3.0 times as large as that of closed-cell foam glass, the through-hole foam glass can greatly increase wa-
ter retention capacity of the material. White through-hole foam glass can not only reduce the absorption of so-
lar radiation, but also extend the duration of evaporation and cooling due to greater saturated water content.
which can be used as porous material suitable for roof passive evaporation.

Keywords: porous material; foam glass; pore structure; solar radiation absorption; building roof; evapora-

tion cooling
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Tab.1 Porous material samples’ sizes and dry physical properties

s s /K m W% S/ MPa g (rﬁ/- Ky ' k-« k;/- Ky~
AR R 200X 98X 20 1 908.16 10.9 12.0 0.760 0. 80
REMSREE L 195X95X 22 687.03 70.0 6.0 0. 220 1.05
6 3 VA T 3 200X 98 X 20 160. 00 60.0 0.8 0.058 0. 84
WIRGHED I 192X100X 21 223. 21 80. 0 1.1 0. 080 0. 84
FIEAETER 198X 100X 22 227.27 47.0 1.1 0. 064 0. 84
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Tab. 2 Solar radiation absorption rate of porous materials in different wavebands

SR 14
A=280~380 nm A=380~780 nm A=780~2 500 nm A=280~2 500 nm
2101 T W 0.93 0. 83 0.58 0.73
IREIN IR EE L 0. 66 0.51 0.53 0.53
S Y TR Y 3 0.97 0.95 0.93 0. 94
TR A2 0 TR B B 0.88 0.83 0. 54 0.71
{0 9 7K B B 0.59 0. 30 0.30 0.32
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Tab.3  Test results of dry basis water retention and volume water retention of each material

1k ma/g my/g o) o /kg+m™?
L1644 T 9 1% 748 796 0.064 122. 45
WA IR &+ 277 423 0.527 358. 24
PR {0 Y TR B B 68 121 0.779 135. 20
TR R A8 3 U B 1 90 229 1.544 344.74
€2, 9 K B 9 99 150 0.515 117.08
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Fig. 4 Outdoor air temperature and relative humidity variation with time
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Fig. 5 Outdoor horizontal radiation intensity and wind speed variation with time
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