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ABSTRACT >

N

Because of the importance of Rs, there are several models for estimatingit! In this study, an artificial neural
network and statistical methods used to estimate the amount of radiation recgived from the meteorological data in
Ahvaz (2011-2011). . The constant coefficients of the Angstrom equation“were calibrated based on the actual
daily sunshine (n) to the maximum possible sunshine time (N), and thesconstant coefficients of this equation were
a=0.55and b = 0.12, using the MATLAB software for Ahwaz. in this study, six estimation models Exposure to
Earth's surface: Includes: 1. The Angstrom-Prescott model proposed by FAQ, 2. Angstrom-Prescott Khalili and
Rezaei, 3. Angstrom-Prescott Khalili and Rezaei under the infltierice of water vapor absorption spectrum, Sabbagh
model, Golver-McCulloch model, and 6-Safarian Pour. andiMehrabian model were evaluated. The results showed
that the artificial neural network with the three inputivariables of sunshine, relative humidity and maximum
temperature with a hidden layer of 20 neurons was able'to estimate accurately the amount of radiation. The results
of comparing the calculated values of the models*with the values measured by the pyrometer and by writing a
completely intelligent code to optimize the number of hidden layers, the optimization algorithm, the number of
neurons and activation functions, the mosr\suitable structure with the three input variables listed above And an
output variable (radiation intensity reaching ground level) with R = 0.87 and mse = 0.2, and the best model for a
semi-dry Ahwaz cluster model withaR = 0.53 and mse = 0.6 as appropriate. The most common model for
estimating solar radiation in Ahvaze€ity introduced.

Keywords: Potentiometrig, Solar Radiation, Ahwaz, Artificial Neural Network, Angstrom Model, Response
Level Software
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Table 1 Regression and model errors

\) mse R model
‘Q 0.9 0.24

1

- 0.8 0.43 2

f\%. 0.7 0.34 3
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Table 2 Analysis of variance of estimated equations (A: maximum temperature, B: relative humidity and C: sunny hours)

P-value F- value Mean Square df Sum of Source
Squares
<0/0001 203.67 1504.3 5 7521.52 model
<0/0001 20.45 151.02 1 151.02 (A)Max temp
<0/0001 25.67 189.59 1 189.59 (B) relative humidity
<0/0001 361.19 2667.65 1 2667.65 (C) sunny hours
<0/0001 3291 243.07 1 243.07 B*C >
<0/0001 5.34 39.45 1 39.45 B2
7.39 359 2651.51 Residuel\
AN
Not significant 41.97 7.41 358 2651.33 Laclkwoffit
0.18 1 0.18 gure Error
364 10173.02 . cor total
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o
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Table 3 The proposed regression and proposed tégression
AN
2.72 St{:l.\Dev
26.88 “mean
10.11 C.V%
0.739 R-Squared
0.726 Pred R-Squared
3 Hleal ol oad 00 ez dlolee colys yo
R, = 0.0058 + 0.00964 — 0.11B + 0:03&+ 0.00034BC + 1.73B? (16)

N
. \. . - . - “ . e é N o
MOGOQLMJ |) rsm )‘JSI op .'a.ﬁuy owwws@sljﬁomwdﬁ u}m;))‘bemv J.i.w
N

Predicted vs. Actual

Fig. 3 shows the regression diagram of the actual values and predicted by the software
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Figure 4 Multi-layer perceptron n
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Figure 5 Weights matrix (20 x 3) and bias (1 x 20) trained network to estimate radiation intensity with three input
parameters
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