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Prediction of hourly and daily diffuse fraction using neural network,
as compared to linear regression models
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cations all over Egypt the records of diffuse radiation in whatever scale are non-existent. In case that it exists, the
quality of these records is not as good as it should be for most purposes and so an estimate of its values is desirable. To achieve such a
task, an artificial neural network (ANN) model has been proposed to predict diffuse fraction (Kp) in hourly and daily scale.
A comparison between the performances of the ANN model with that of two linear regression models has been reported. An attempt was
also done to describe the ANN outputs in terms of first order polynomials relating Kp with clearness index (K7) and sunshine fraction
(S/So). If care is taken in considering the corresponding regional climatic differences, these correlations can be generalized and
transferred to other sites. The results hint that the ANN model is more suitable to predict diffuse fraction in hourly and daily scales than

the regression models in the plain arcas of Egypt.
© 2006 Elsevier Ltd. All rights reserved.
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1. Introduction and objectives

Solar energy is being seriously considered for satisfying
part of the energy demand in Egypt [1.2]. In this respect,
the importance of solar radiation data for the design and
efficient operation of solar energy systems has been
recognized [3-8]. The increasing demand for information
on the availability of solar radiation has highlighted the
inadequacy of the current observational networks. This
inadequacy occurs in three basic ways: limited spatial
coverage; limited length of record; and predominance of
global radiation data, while few data are available for the
diffuse component. Given global solar radiation measure-
ments, the diffuse component, essential for most energy
applications, can be obtained through various theoretical
or empirical correlations. These correlations are usually
expressed in terms of linear and/or polynomial fittings
relating the diffuse fraction with, (i) the clearness index
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[9-13] and/or (ii) combining both clearness index and
sunshine fraction (S/Sp) [14-16]. One of the limitations
imposed by these correlations is that they show a latitude
dependency [17,18]. As a result, Hamdy [19] checked the
adequacy of eight widely used linear regression models for
the prediction of diffuse fraction in different scales. An
integral view of this study shows that

1. For the observed range of errors, it was determined that
Gopinathan and Soler’s model [15] produces the lower
error, while Collares-Pereira and Rabl’s [13], and Ruth
and Chant’s [5] models follow in that order. As a result,
Gopinathan and Soler’s model can be used with
confidence to calculate the diffuse fraction in daily
scale for Egypt. The analytical form of Gopinathan and
Soler’s model [15] is given by

Kp =0.7345 + 0.0219.K 7 — 0.5665.5/S). )

2. In hourly scale it is recommended that the correlations
developed by Erbs et al. [14] be used when no recorded




