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Fig. 1 Typical installation of PV Panel (shaded area)
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Table 1 Result comparison

KV THAE R BH R H/MJ - m ™

4K /m

5 B2 AR T AR AR S SROL /M) - m

i1 X ZRREN(°)

ESTAN HE  RE% gt fiE BR2E1%
TEWRE 11197 43.65 946.70  6171.08 573230  -7.11 7547.93 7173.10 -4.96
R 93.52 42.82 73720 633498 579129  -8.58 7519.96 7144.46 -4.99
FEIRA 94.90 3642 2807.60 701120 6410.08  -8.57 8007.65 7666.68 -4.25
s 94.68 40.15 1139.00  6403.66 6214.80  -2.94 7241.09 7526.08 3.93
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Table 2 Average daylight coefficient of each month in regions of Erenhot
VA% 2A3AH 3A6 4AH SAH 6Afy  7HAM 8HAMG  9AH  10AMG 11 AH 12A%
0.804 0814 0791 0757 0739 0733 0696 0713 0779 0793 0791  0.779
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Table 3 Annual solar radiation on PV panels in different slope angel of cone surface and different area of coverage

MJ/m’

HEIE R T 0 - A B P b M i A9 52/ ©)

BBE/C) 0 -30~30 -60~60 -90~90 -120~120 ~150~150 ~180~180
0 5732.3 5732.0 5731.7 5731.3 5730.8 5730.3 5729.8
5 6059.2 6042.6 5997.2 5930.3 5852.0 5773.9 5706.6
10 6347.2 6314.4 6225.1 6093.2 5938.4 5783.2 5648.8
15 6595.0 6546.6 6415.5 6222.1 5994.1 5763.6 5562.4
20 6801.0 6737.9 6568.0 6317.7 6021.2 5718.7 5452.4
25 6963.9 6887.0 6681.6 6379.9 6020.9 5651.7 5325.1
30 7082.2 6992.8 6775.6 6408.4 5994.2 5565.0 5187.0
35 7155.2 7054.7 6789.3 6402.9 5941.5 5565.0 5038.4
40 71832 7071.6 6782.5 6363.4 5862.9 5339.1 4879.5
43 7176.3 7060.3 6759.0 6323.4 5803.5 5258.5 4779.5
45 7163.1 7043.9 6735.1 6289.9 5758.7 5201.5 4711.0
50 7097.7 6971.5 6647.4 6182.5 5629.1 5048.2 4533.7
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Table 4 Comparison of annual solar radiation in different slope angle and different area of coverage of PV panels
%
A 152 e T A B L b A 2 i A 2/ ©)
B/ (o) 0 ~30~30 ~60~60 -90~90 ~120~120  -150~150  —180~180
0 -20.19 -20.13 -15.60 -10.59 -4.87 -0.92 0
5 -15.64 -15.80 ~11.69 ~7.48 -2.86 -0.17 -0.40
10 -11.63 -12.01 -8.33 -4.94 -1.42 -0.01 -1.41
15 -8.18 -8.78 -5.53 -2.93 -0.50 -0.34 -2.92
20 -5.32 -6.11 -3.29 -1.44 -0.05 -1L12 -4.84
25 -3.05 -4.04 -1.62 -0.47 -0.05 -2.28 ~7.06
30 ~1.40 -2.56 -0.23 -0.03 -0.49 -3.78 -9.47
35 -0.38 -1.70 -0.03 -0.11 -1.30 -3.78 -12.06
40 0 -1.46 -0.13 -0.73 -2.67 -7.68 -14.83
43 -0.09 -1.62 -0.47 -1.35 -3.66 -9.08 -16.58
45 -0.28 -1.85 -0.83 -1.87 -4.40 -10.06 -17.78
50 -1.19 -2.86 -2.12 -3.55 -6.56 -12.71 -20.87
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THE CALCULATION RESEARCH OF SOLAR RADIATION OF
PV PANEL ON CONE-SHAPED BUILDINGS

Xu Jing', Wang Minquan', Chen Zizhen', Ding Hongqi', Mei Xiaoyan', Huang Wenjun®
(1. Faculty of Electronic Information Engineering, Ningbo Polytechnic, Ningbo 315800, China;
2. Insttute of Cyber-Systems and Control , Zhejiang University , Hangzhou 310027, China)

Abstract: To improve the efficiency of solar energy collection and utilizing, a dynamic mathematical model of PV
panels position was proposed. To improve calculation accuracy, solar radiation coefficient of sunlight by month was
introduced. The solar radiation could be obtained by continuous integration of instantaneous radiation on a PV panel in a
computation period. Take the example of Erenhot in Inner Mongolia with big number of cone-shaped building. The
quantities of solar radiations on PV panels with different slope angels of cone surface and different areas of coverage are
calculated. The optimum slope angles of PV panels with different areas of coverage on cone surface were also calculated
by taking the gradient step of 0.1°. The results of emulation showed that the bigger areas of coverage and the smaller
optimum slope angle, the lower utilization rate of solar energy.

Keywords: conical building; solar PV module; instantaneous radiation energy; sunshine coefficient; optimum slope

angle



