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Effect of Railway Noise Barrier Shape on Solar Radiation Energy Absorption
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Abstract

The present study aims to determine the optimized shape for the maximum electric energy production of building inte-
grated photovoltaic system (BIPV) noise barrier through numerical analysis. The shape of BIPV noise barrier is one of the

important factors in determining angle difference between direction vector of the sun and normal vector of the sound barrier
surface. This study simulated numerically the flow and thermal fields for different angles in the range from 90° to 180°, and
from the results, the amount of isolation onto noise barrier surface was estimated along the angle between ground and top
side of noise barrier. The commercial CFD code (Fluent V. 13.0) was used for calculation. It was found that the maximum
amount of insolation per unit area was 19.6 MJ for 105° case during a day in summer and was estimated 12.4 MJ in 150°

case during a day in winter. The results of the summer and winter cases showed the different tendency and this result would

be useful in determining the appropriate shape of noise barrier which can be mounted under various circumstances.
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Fig. 2 Schematic and the selected geometries in this study
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Table 1 The angle between sun direction vector and normal direction vector of noise barrier in the winter

Hour 90° 105° 120° 135° 150° 165° 180°
7 81.5 87.5 93.7 99.7 105.2 109.6 112.8
8 92.3 100.1 107.4 113.7 118.5 121.4 121.9
9 101.5 111.3 120.1 127.2 131.9 133.2 130.9
10 109.5 121.3 131.9 140.6 145.5 145.0 139.3
11 1154 129.0 141.9 153.0 159.2 156.1 146.3
12 118.6 133.4 148.1 162.4 172.9 164.6 150.4
13 118.6 133.4 148.2 162.5 173.1 164.6 150.5
14 115.5 129.1 142.1 153.2 1594 156.3 146.4
15 109.6 121.4 132.1 140.8 145.7 145.2 139.4
16 101.7 1114 120.3 127.4 132.1 133.4 131.1
17 924 100.3 107.6 113.9 118.7 121.6 122.0
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Fig. 4 The irradiation at the noise barrier in the winter
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Table 2 The angle between sun direction vector and normal direction vector of noise barrier in the summer

Hour 90° 105° 120° 135° 150° 165° 180°

7 109.0 104.5 99.0 93.0 86.9 80.9 75.4

8 120.6 117.7 112.8 106.4 99.2 91.5 83.7

9 132.5 131.1 126.4 119.4 110.7 101.1 91.0

10 144.3 144.7 139.9 131.4 120.8 109.2 97.0

11 155.4 158.4 152.5 141.5 128.8 1152 101.4

12 164.1 172.2 162.2 148.0 133.4 118.6 103.8

13 164.7 173.8 162.9 148.4 133.7 118.8 103.9

14 156.7 160.1 153.9 142.6 129.5 115.8 101.8

15 145.7 146.4 141.5 132.8 121.9 110.1 97.7

16 134.0 132.8 128.1 120.9 112.0 102.2 91.8

17 122.1 119.3 114.4 108.1 100.7 92.7 84.6

Table 3 The amount of insolation for a day per unit area

90° 105° 120° 135° 150° 165° 180°

Winter 9.9 10.9 11.3 11.8 12.4 11.7 9.4
MJ/m? MJ/m? MJ/m? MJ/m? MJ/m? MJ/m? MJ/m?

Summer 19.3 19.6 18.7 17.3 15.2 13.1 114
MJ/m? MJ/m? MJ/m? MJ/m? MJ/m? MJ/m? MJ/m?
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Fig. 6 The irradiation at the noise barrier in the summer
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