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ABSTRA CT. Daily globa l ..olar radiation data o f EI· Kh.u g<J for 'h e year (1984~8 :-t ) have be..e n processed.
analysed and d <l ..,i tlcd into eight rad iat ion levels spaced at an interval of 4 .19 ~1J m- I dny'". Mean annual
monthly and daily tota l... the diurnal cunation. and the- frequency distr ibution of daily rota I!'> of global solar
radiatio n are computed and d i..cussed . A co rrelatio n between Ihe houri) vetoes of the dea rness and diffu ..e
inuice.. were obtained and the rec o mmended correlation equ anonv were 31..0 given. The results presen ted in
thb ana!)'!'>i.. arc enccuraaine. since they indicate Ihal periods of severa l days of low radiation of less than 8 . .18
M'm- J day- l arc ra re. This in turn means that the wea the r sequence variat ions arc not expected, [0 be of
great importance "hen considering the ..ro rage problems Involved in solar proccs.. design.

Kf')" t\ord.. - Gl obal sola r radiation. Clearn ess index, Diffuse index.

J. Introduction

Estimating the performance of a solar system. with
or without storage systems. requires an accu rat e assess
ment of inciden t so la r radia tion. The choice of EI
Kharga area (25° N. 30 ' E) was dict at ed by t he fac t
that it is considered as one of th e most impo rtant re
mot e rural places in Egypt which is fa r fro m th e Nile.
The most imp ortant activity of the cit izens at El-Kharga
is culti vation. T hey dep end on the underground wat er
irrigat ion using di esel systems. T he st ra tegy is to find out
the scope ab OUI th e site potential ity of th e plateau region
of El-Kharga fo r photovol taic ap plica tio ns spe cially
in th e field of wat er pumping .

In simul ating solar syste ms Oil a d igital computer,
designers generally use one-ho ur ti me step. thi s being
the minimuminterval over which radiation and meteoro
logical data a re ava ilable, Pion eering work of Liu
and Jordan ( 1960) relat ed th e hourly diffuse index
(diffuse to globa l so lar rad iation . KJ ) to th e hourly
clearness index (global to extra-terrestrial solar radiation.
K,) based on th o daily values . Mo reover , a recom
mended correlation eq ua tio n was not given (Orgill and
Hollan ds 1977). Th o pap " present s a new seas onal
recommended correlation equations for diffuse index.
based on El- Kharga da ta . hut based 011 th o hourly
meas ured va lues rather than a detail ed study of th e fre
q ue ncy dist rib ut ion of da ily total s of global solar rad i
at ion at specified value s of radiation levels.
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2. Monlhl~' and a nnuliI tolalo; of ~Iublll solar radiation fallin~ on a
hori zonlal .,urface

The monthly and a nnua l values of globa l radiation
reco rded at El-Kharga weather sta tion, during th e period
from January 1984 to Dec emb er 1988 at an elevation of
0 .0778 km are listed in Tabl e I. It ca n be seen from
Table 1 that in a n average F ar the total glo bal so lar
radiation received on a horizontal surface is about
8 198 MJ m-:<. The annual glob al so la r radiation, ill
th e live-yea r peri od . has ranged betwe en 8062 a nd 8294
MJ m-' . In an average yea r. th e wint er seaso n (N overn
her-February), (Bendt et al. 1981) contributes 24 .2 i~
to the annual tot al and th e spri ng and fall seasons
( March. April. September, Oct ober) contribute 34 .3 %
while the summer fou r-month season (May-August)
contributes 4 1 . 3 ",~ 10 the annual total. Th e highest
month WdS July (876 MJ m- ') and is responsible for
IO .6 j~ of the mean annual total. However. the abso
lute maxi mu m and mini mum mo nthl y reco rde d tota ls
occurred in Ju ly 1985 (911 MJ m- ') and December
1988 (405 MJ m- ') respectively. The variability from
year to yea r for tho an nual tota ls is very low , th e overall
range (Max -Min) being only 2. 8 "{, o f th e rnran value.
Th e most va riable mon th is December where th e range
is 12 . 5 i~ of the monthly mean va lue and t he stead iest
month is May with a ra nge of 1.8 % of the m onth ly
mea n value.












