
- - - ------------~--------------------~

MAllSAM . 51. I (January 2000) . 75-80

551.521.1 : 551.501.721

Non-linear equation for estimation of the global solar radiation
for any latitude in Egypt

M .T.YTADROS

Faculty ofScience, Physics Depart ment, Mans oura Unive rsity, Mansoura -Egypt

(Rece ived 27 October 1998, Modified 9 June 1999)

m. -~ 3lUl1A <m~ <iR~"q1f".~ <l>~"ITO) ol\~ it~ it flIml
>ft~ tR flIml >ft~ <l> tR-<1 'lTftrq;- <iR~ <l> 3I'T'l'<'f'I <l> tR-<1~ "4',,,,,.,<m 'l<l1

WIAT ~ I~ "41",,., "t <PWT 7 llfcm<l ol\ '1<:-'" i\; m Ol~ ij flIml >ft 31~ i\; flIml >ft lffi.'

i\;~~ (fll'il~ il) i\; 3i<R~ fll~ <iR~ i\; 'lTftrq;- 'IR1 <m 3I'T'l'<'f'I

fll;m "" 'fl'!iffi ~ I

ABSTRACT. The aim of this study is (0 obtain a nonlinear equation for computation of the monthly solar
radiation for any latitude of any place in Egypt. when the recording solar instruments are not available. This equation
3110\\<"5 to estimate the month ly values of the Global Solar Radiation for any latitude in Egypt with deviation from the
published data (in the world net work). for any month. of about ±7%.
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I. Introd uct ion

The estimation of Global Solar Radiat ion (GSR) at a
site is important for a large variety of applications, as the
proper design o f the so lar syste ms, agri cu lture, hydro logy,
architecture, urban plan ning and many other projects
[Khogali et al.. 1983, Atlas Arab Organiza tion ( 1976)1.

In many of the developing countries. as well as
Egypt, the lack of the solar recording instruments is a
barrier for many o f the projects. Therefore, man y of the
projects have to depend , for de termination of GSR, o n the
data published in the World Net Work (WNW) . Actually,
some projects can not be established in some sites because
o f the lack o f the GS R data, even in the WNW. Th erefore,
this work is aiming to obtain a nonlinear equation of the
fourth order for estimating the GS R with a higher
accuracy than that obta ined before by the author (Tadros,
1990) for second and third order of latitude. It was fo und
that the publi shed data with dev iation of about ±7% is
77.6% for the linear equation (Tadros, 1990; Helwa et al ..
19 88). The coi ncide nce is about 86 .4% and 87.6% for the
equ ations o f second and third orde r of latitude
respecti vely.

The analysis o f the global cloud fields sho w that the
amounts o f the clouds in the range of latitudes from 20"N
to 30"N and longitud es from 20"E to 30"E are very sma ll
(Ma tveev and Tit ov, 1985 ; Matveev et al., 1986).

(75 )

Therefore , it is possible to co nside r that the amounts of
GS R are not much affected by the amounts of clouds in
that reg ion (Egypt terr itor y) and ca n be co nsidered as a
funct ion of latitude only.

2. Data base and melhod

The avai lable daily So lar Radi ation Data (SRD) , in
the period from 198 1 to 1986 fur di fferent 9 stations
related to different regions in Egypt, (7 stations of the m
were used to obtain the coe ffic ients of the eq uation and
the other 2 stations were used as a test for the equation).
were publ ished in the Solar Rad iation and Radiatio n
Balance Data (World Net Work 1981-87). Tadros and
Shaltout (1990) applied Fourier ana lys is o n 8 stations o f
these data and ob tained the Ty pica l Annual T ime Function
(T ATF) for these di fferent region s.

T he sugges ted method in this wor k consists of 3
stages:

(i) The first stage is to obtain the TATF, as
det ailed in (He lwa et <II., 19 88, Tadros and
Shaltout, 1990, Albe rto and Rec io , 1984,
Ball ing, 1983), from the avera ges of all the
ava ilable years , day by da y, for eac h station.

(ii) Second stage is to obta in the ave rage for each
month from T ATF o f each station.
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