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Fig. 1 Structures of 1-layer and 2-layer cermet coatings
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Table 1  Photo-thermal conversion efficiency of 1-layer cermet coatings

At rmm JBELpm & Wlta/% Kite 1% Eni% | &K Wl a/% K e % %
10 2 84.4 16.1 83.1 87.9 12.1 86.9
10 4 91.9 20.5 90.2 92.1 13.6 91.0
10 6 93.0 26.9 90.8 92.6 18.0 91.1
50 2 83.3 18.2 81.8 86.9 13.4 85.8
50 4 86.3 23.6 84.8 88.8 15.8 87.5
50 6 87.1 30.6 84.6 89.5 21.0 87.7

Cr w
100 2 83.6 21.7 81.8 85.7 152 84.5
100 4 87.9 28.1 85.6 89.3 18.7 87.8
100 6 88.3 35.5 85.5 89.9 24.6 87.9
200 2 65.7 24.2 63.7 68.4 16.2 67.1
200 4 87.9 28.1 85.6 84.5 20.5 82.9
200 6 88.3 37.9 85.2 91.7 26.5 89.2
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Table 2 Photo-thermal conversion efficiency of 2-layer cermet coatings

W= ERERR RERE T2 TR TR UL 2] R
)& ri/nm Li/pum &E R:/nm Lo/pm al% &, 1% 1 /%
10 2 Cr 50 4 95.2 29.5 92.7

10 3 Cr 50 3 95.3 28.9 929

10 4 Cr 50 2 95.3 28.2 929

e 10 2 Cr 100 4 95.2 33.4 92.4
10 3 Cr 100 3 95.5 32.1 92.9

10 4 Cr 100 2 95.6 30.6 93.0

10 2 Cr 50 4 95.3 273 93.0

10 3 Cr 50 3 95.2 25.4 93.1

10 4 Cr 50 2 94.9 232 93.0

v 10 2 Cr 100 4 95.6 31.6 93.0
10 3 Cr 100 3 95.6 29.2 93.2

10 4 Cr 100 2 95.4 26.2 93.2
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SOLAR SELECTIVE ABSORBER BASED ON
PARTICLE-SCATTERING EFFECT

Gao Jiadong, Zhao Changying, Ye Qiang
(Institute of Engineering Thermophysics, Shanghai Jiao Tong University , Shanghai 200240, China)

Abstract: The effect of metal particles in cermet coatings on spectral selectivity is studied by Mie theory and Monte
Carlo ray tracing algorithm. Cr and W particles with radius of 10-200 nm embedded in Al,O; are considered. 2-layer
cermet coatings are designed to utilize 2 different metal particles in 2 layers. It is found that a solar absorptance higher
than 95 % can be achieved in a 2-layer cermet coating, whose thermal emittance in 600 °C is 26%. For this 2-layer
coating, its photo-thermal efficiency is higher than 93 % in the working condition with a concentrating factor of 400.

Keywords: cermets; scattering; spectrally selective absorber; Monte Carlo methods



