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Calculation of solar radiation based on inhomogeneous atmosphere model

ZENG Li, CHENG Xiaofang
(Department of Thermal Science and Energy Engineering , University of Science and Technology of China, Hefei 230026 ,China)

Abstract; An inhomogeneous atmosphere model was proposed to derive formulas which can be used to
calculate single-wavelength solar radiation and solar irradiance at any height, from the Earth’s surface to
various levels of the atmosphere. Besides, the error from ignoring the curvature of the atmosphere was
considered, and a correction method was given to reduce it. The validation results show that calculated
values are closely consistent with measured data.
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Fig. 1 Spectral distribution of solar radiation"*’
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Fig. 5 Second error with the change of x and zenith angle
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Fig. 8 The comparison of measured data and calculated values of solar irradiance
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Tab. 1 The actual measurement datal®’ and calculated values of atmospheric
transparency coefficient in different city in July
WE W /m PR EE R/ % hif Wik /m  DEE Wl RE/%
M 6 0. 629 0. 630 0.19 JE7 1099 0. 700 0. 667 4. 71
el 42 0. 638 0. 631 1.03 AR 1112 0.703 0. 667 5. 06
K 45 0.623 0.632 1. 37 A1 1289 0. 704 0.673 4. 37
T 72 0. 638 0.632 0. 87 Y] 1367 0. 688 0.676 1.78
A 84 0. 630 0. 633 0. 46 HTHI 1375 0. 666 0. 676 1.51
FRH 110 0. 647 0. 634 2.04 =S| 1517 0. 652 0. 681 4. 39
M 124 0. 643 0. 634 1. 36 Jiaai] 1648 0. 698 0. 685 1. 89
bE s 137 0. 663 0. 635 4. 27 B 1891 0.678 0.693 2.14
JEE N 162 0. 659 0. 636 3. 56 BT 2238 0. 66 0.703 6. 57
iR 186 0. 596 0. 636 6.78 P 2261 0.714 0. 704 1. 39
[EZpi 298 0. 603 0. 640 6.17 & IRA 2808 0.703 0.721 2.51
[iTE7g 397 0. 620 0. 644 3. 80 Ik JE 1 3047 0.762 0.728 4.49
B 434 0. 694 0. 645 7.08 B 3241 0. 725 0.733 1.16
AR 506 0. 598 0. 647 8. 24 PLgE 3658 0.762 0. 745 2.18
b1 94 844 0. 645 0. 659 2.11 E 3703 0.752 0. 747 0.71
P 888 0. 690 0. 660 4. 34 BIR 4278 0. 749 0.763 1. 81
L 1071 0.653  0.666 2.01 il 4507 0.776  0.769 0.93
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Fig.9 The comparison of measured data and calculated

values of atmospheric transparency
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