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A US f RACT I),lfuse solar mumnon lin a honz oma l .)u r t;lnl> 1\ csnn snc d al Qcna I E~Yrl. The buxrc pfllt:edur{' 1\ 10

develop relunonshrp, of thewidespread usc Lru & Jordan types between tbe d;1I1 y globa l horiz ontal nrd.anon I( ;j and l i s d. flu',c
compo nent (/) ) usmg measured values ott bcsc rwo quannnec An emu analys is has been Ju ne fur the Icsull..of dil fu."C mdianon
culcutnred using ti'k' regression models obtained In thIS pap-r and II Ul~ estima ted (rum other known ones uf l ilt: I iu & Jrudnn
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I. Introduction

The rapi d increas e in solar e nergy utiiizauon in diffcr

cnt field ... of thl' sci ence a nti en gin eering requires an im

provemcrn of the knowledge of charac teris ucs \){ the ' OIJ l

radratnm co mponents (!\- fl1rtarll), 1(9 1), AI pre ...cn t. gloh:ll

solar rad iation mctdcrn un a honzon tal su rtace I~ a\ ailablc

in most meteorological stanon- . whi le data o f diffuse radiu

lion arc rare and refer ncarl ) always 10 limned period s This

situat ion has prompted lhe de\-e1opmcni of ca lcuhu lOn pro .

cedures to provide esumalinn of the diffuse ~:omponem (0 )

from usu ally mei.lliured value ~ ( I the global r.ldiat ion (Gl,

lncse fo rmu lae arc based on relationships netwcen simulta

neo us values of IJ. G and extra - tcrreslrial rad iatio n Go on

a hori7ontal surface , Numerous au tho rs have deah with

inve sligations of this type of 1O(x.lels. re ferred as Liu - Jonlan

models. proposin g different methods and rela tion ships (e.g_

Neuw inh 19W . Barbaro ellli. 19S I. Moriar ity 1991 l. Mo st

o f lhese re lat ion sh ips we re dc veloped to sa tisfy a parti cuhu

lo\:al need . Howe ver, (he overall for ms nf these mod~ls may

be unive rsa l so that lhe user need only to verify and rev ise

the numerical values of Conslanl s and coefficients for a
part icul ar location and time peri od ,

(469)

A~a1 nst tbrs back ground W~ aim to C\ «luuc selected
known models , which either mak e some claim 10 gCllcralil)
n. 01.1)' he o f general application. AI...o we dc velnp our own
regressio n models 10 es tima te the diffu se rudrar ton bused on
msolauon measurements made at Qe n.t/Egy pt throu gh the
per iod , June 1992 - May 1994.

2. Experimental data

Kipp and Zonen precision pyrunornctcr (.\ 10<lcl eM
6B ) .... a~ used to meas ure (he gluhal solar ri.ldlaliun G.
another ~ im i lar one, filled with a shaJow oand o f radius (r)

620 mm and widlh (w) 60 mm . conslru"ted by Ihe auth or
following Kipp and Zo nen rules. hil\ been usc.:d to measure
the diffuse component D, Doth pyranom etcrs were con 
j uctcd to two channels so lar integrat or (Kipp and Zonen
mod el cc 12) 10 give the da ily tOlal values o fbolh G and /)
in W m·

2
, Thi s type of pyranometers meet the maj ority of

the requirements set for class I radialion senso r by the World
Meteorol ugical Organil"tion (W MO 1983). According 10

the calihration cert ificale of the manufacturers, the sensi
tivil y of the inslruments is 11.66 x 10-6 V pcr Wm -2 wilh

no load (± 0.5 % al 20· and 500 W m.2). II has a dirc<:lional
error <20 Wm ·

2
al 1000 Wm -2 and a non - linearity < 1.5%
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