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Abstract

Recently, the nanofluid which is stably dispersing or suspending of nanoparticles in the conventional heat
transfer fluids (HTF) such as water and ethylene glycol has attracted significant interests as a solar thermal
energy absorbing medium because they have excellent absorption and thermophysical properties compared to
the typical HTF. In the present study, the efficiency of nanofluid-based flat-plate solar collector is analytically
evaluated using the theoretical model of energy balance equation. The theoretical model considers the incoming
solar radiation as a volumetric heat generation and the water-based single wall carbon nanohorn(SWCNH)
nanofluid is used as a solar energy absorbing medium. Finally, the efficiency of nanofluid-based collector is
calculated according to the volume fraction of SWCNH using the analytical solution.

Keywords : Y=+ (Nanofluid), El%¥<& F<E7] (Flat-plate Solar Collector), ©¥dH ErAy = (Single Wall
Carnon Nanohorn, SWCNH)
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ELARY o2 M A4,
n a, A,
1 1.43 -4.68E-02
2 4.31 -1.35E-02
3 7.23 —-6.39E-03
4 10.20 -3.43E-03
5 13.21 -1.99E-03
6 16.26 -1.23E-03
7 19.33 -8.02E-04
8 22.41 -5.46E-04
9 25.51 -3.87E-04
10 28.61 —2.82E-04
1 31.72 -2.12E-04
12 34.84 -1.63E-04
13 37.96 -1.27E-04
14 41.08 -1.02E-04
15 44.20 -8.22E-05
16 47.33 -6.74E-05
17 50.46 -5.59E-05
18 53.59 -4.69E-05
19 56.72 -3.97E-05
20 59.86 -3.39E-05
21 62.99 —2.92E-05
22 66.12 —2.53E-05
23 69.26 -2.21E-05
24 72.39 -1.94E-05
25 75.53 -1.71E-05
26 78.67 -1.51E-05
27 81.80 -1.35E-05
28 84.94 -1.21E-05
29 88.08 -1.08E-05
30 91.22 -9.75E-06
31 94.35 -8.82E-06
32 97.49 -8.00E-06
33 100.63 ~7.28E-06
34 103.77 -6.64E-06
35 106.91 -6.08E-06
36 110.05 -5.58E-06
37 116.32 -4.73E-06
38 119.46 -4.36E-06
39 122.60 -4.04E-06
40 125.74 -3.75E-06
41 128.88 -3.48E-06
42 132.02 -3.24E-06
43 135.16 -3.02E-06
44 138.30 —2.82E-06
45 141.44 -2.64E-06
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