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Comparative Study on Accuracy of Several
Diffuse Radiation Models
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Abstract: Based on an analysis of the existing diffuse
radiation models in combination with the measured solar
radiation data in Shanghai, a new anisotropic diffuse radiation
model was established. Then, its accuracy was compared with
the existing models in terms of the weather type, orientation,
season and inclination. Research on weather types shows that
for cloudy and partially cloudy days, Klucher model, Hay
model and Skartveit & Olseth model are more consistent with
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the measured values, but for clear days, Perez model and new
anisotropic diffuse radiation (NADR) model are better.
Research on orientation shows that for the east and the north,
Perez model and NADR model are more accurate, but for the
south and the west, Liu & Jordan model and NADR model are
better.

autumn, Perez model and NADR model are more accurate, but

Research on season shows that for summer and

for autumn and winter, Liu & Jordan model and NADR model
are better. Research on inclination shows that Klucher model
is more consistent with the measured values. All kinds of
diffuse radiation models in calculation diffuse radiation of small
angle of inclination are better than the large angle of
inclination. A comprehensive consideration of weather type,
orientation, season, inclination and son on shows that the
Temps & Coulson model and Gueymard model are of a lower

accuracy, while NADR model is of the highest accuracy of all.

Key words: diffuse radiation; anisotropic; new model;

accuracy
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Tab.1 Accuracy of diffuse radiation model under

different weather types

i Nes

BIR PN R

Liu #1 Jordan &5 0.533 0.384 0. 411

Temps 1 Coulson ] 0. 586 0. 355 0.219

Klucher #2% 0. 821 0. 690 0. 405

Hay 7 0.788 0. 563 0.103

Skartveit f1 Olseth &I 0.788 0. 563 0.103

Reindl %] 0. 769 0.524 0. 054
Gueymard 1% 0. 261 0. 223 —0,021

Muneer 5% 0. 476 0. 403 0. 057

Perez 157 0. 546 0. 425 0. 433

NADR 5 0.515 0.478 0.535
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Fig.1 The calculated values by diffuse radiation models
and the measured values on the south facade on a

cloudy day
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Fig.2 The calculated values by diffuse radiation models

and the measured values on the south facade on a

partially cloudy day
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Fig.3 The calculated values by diffuse radiation models
and the measured values on the south facade on a

clear day
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Tab.2 Accuracy of diffuse radiation models
with different orientations
Nsg
T
B T
Liu Ml Jordan #&%# 0. 258 0.658 —0.244 —3,884
Temps #l Coulson & # —1,701 —0.428 —2.697 —17.674

Klucher #7 —0.392  0.276 —0.968 —9.742

Hay 7 0.020 —0.608 —2.978 —1.920
Skartveit fll Olseth #5#%  0.019 —0.607 —2,978 —1,923
Reind] 7Y 0.064 —0.900 —3,189 —1.715
Gueymard 15 —0.720 —2.040 —3.206 —7.040
Muneer 0.028 —0.583 —2.912 —1,984
Perez %] 0.514 —0.091 —0,314 0.178
NADR #&% 0.622 0,492 0.323 —0.060
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Fig.4 The calculated values by diffuse radiation models
and the measured values on the east facade on a

clear day
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clear day
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Tab.3 Accuracy of diffuse radiation models in

different seasons

] Ne
H#kE ®EE
Liu 1 Jordan 51 —0. 253 0. 225
Temps F1 Coulson L —2. 831 —2.169
Klucher $# —1.094 —0. 699
Hay 1] —0. 375 —1. 245
Skartveit f1 Olseth &I —0. 376 —1.245
Reind] 28] —0. 390 —1.435
Gueymard &I —2.153 —2.052
Muneer f7 —0. 392 —1.202
Perez fi7 0. 237 0. 045
NADR #2%] 0. 288 0. 383
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Tab.4 Accuracy of diffuse radiation models in

different inclinations

Nsg
B 30° 45° 60° 90°

Liu F1 Jordan #5%l 0.502  0.451  0.358 0.358
Temps F Coulson H#] 0.644  0.604  0.373 0.373
Klucher #8%# 0.733 0. 708 0. 581 0. 581
Hay $# 0. 705 0. 445 0.164  0.164
Skartveit #] Olseth #%d  0,705  0.445  0.164  0.164
Reindl 1% 0.692  0.437  0.069  0.069
Gueymard 5151 0.274 0.313 0.246  0.246
Muneer % 0.535  0.278  0.084 0.084
Perez 17 0.546  0.460  0.371 0.371
NADR #&# 0.563  0.511  0.450  0.387
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Fig.6 The calculated values by diffuse radiation models
and the measured values of 30° inclination on a

clear day
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Tab.5 Accuracy of diffuse radiation models under

the influence of multiple factors

Nse

i %5 WA 3P WA &8

Liu 1 Jordan #5% 0,443 —0.803 —0.014 0.417  0.069
Temps Hl Coulson ##] 0,387 —5.625 —2.500 0.498 —2.346
Klucher %! 0.639 —2,706 —0.897 0.651 —O0.808
Hay 7Y 0.484 —1,372 —0.810 0.369 —0.894
Skartveit #1 Olseth #58 0,484 —1.372 —0.810 0.369 —0.89%4
Reindl %] 0.449 —1,435 —0.912 0.317 —1.018
Gueymard 1A 0.155 —3.252 —2.103 0.270 —2.032
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