International Science and Volume 38 ) Ty el Tl Al

“TechnologyJoufnal Part 2 ,h. Al Panrrstional b mad Tortasiars demrmt )

4,80 g o lall At ) Alnal art ST.J/&

e laadl dalue I 3280 Aalise dpns 33U s 55 Hlaadl e g5 ola) J“L’e““
2,5 Jlea|

http://www.doi.org/10.62341/istj-vol38-2-rd63

Received 2026/06/05 (B Analal) 43 51} aSu) a3
Accepted 2026/06/28 (B Aalal) 4B ) 51) 98 o5
Published 2026/06/30 b Lpalal) 4B g1 s a3

o) B daluce Ly 5L zlajys slaadl goiy oladl il sl
Ll Jlaaf e jlaad) dalow

Ljis ) ae Chalal) ae hhas il Caws 2y
l:\..\_._\l 63{)) 63:\.'\.53” E‘SM‘ @S I:u:ﬂ ‘2\_',‘)3 cz\:\ﬁﬂ\ &Ld\ ;\:\E
asadeenyaseen@gmail.com rabaemustafamech@gmail.com

Orcid: 0009-0000-8482-1161 Orcid: 0009-0006-6443-0319

dgaaa Al de dgana Aeas &‘é&*&)déb daa)
\:\..\_._\3 ss\gﬂ\ c&g.«.u.\.\.@l\ ‘;‘\:‘-‘iﬂ\ S\:AS I:u:ﬂ ‘2\_',‘)3 cz\:\ﬁﬂ\ &Ld\ ;\:\E
Orcid: 0009-0007-9687-0412 Orcid: 0009-0008-2726-3050
mustafa@cteq.edu.ly Ahmed.adil@omu.edu.ly
gaiddall

sl dalee D) oMU dalee duws 80 aum Auhall eda gl
cgley gale) MU ~lay ggig WWR (50% 40%:30%:20%:10%)
(> oaa gl il Bl gl laall el aasiaall Cighall 6 ¢ ulSad)
anlge «Byall dnlse) slaall olagly (iid Loy csh cgdle agh ¢ peal sk
Al Gass dale e Ay Al o ad At Jhad apdl Jles o (siall
Gkl (HAP iy aladiuls Ciadly ohaadl 34 5ib Jle) e oo giad) (iandy)
e eyl Jleal gl WWR duws 50L) on dele duyh 3Dle 25a5 gl
Jlaal 80 slat¥) Jasg -ola¥ly zlally laad) gsid L il dayn sl
gDl (el 5ad Aoy giall slatWU Alie VA abiee 8 el ays

1 ISTJ — Volume 38 -2 2 - 38 2l - Al 5 o glall A gal) Alall


http://www.doi.org/10.62341/istj-vol38-2-rd63
mailto:rabaemustafamech@gmail.com
mailto:asadeenyaseen@gmail.com
mailto:Ahmed.adil@omu.edu.ly
mailto:mustafa@cteq.edu.ly

International Science and Volume 38 ) Ty el Tl Al

_Technology Journal Part 2 alaall bk ———— )

A sl ) ALl IST.Jd /&

e laadl dalue I 3280 Aalise dpns 33U s 55 Hlaadl e g5 ola) Pruk i
2,8l Jleal

http://www.doi.org/10.62341/istj-vol38-2-rd63

Jueal i i ey (gl anll skl Jlan of cpi WS L k) e
Lyl iy L aidl) el Jas (galad) Gshally Sluwpall ol o) cpm 8 eyl
Qoles s ol e Byl ooV 8 Gass 139 05$ zlaill g3 il O
G die Rald o gl slat) b Tagaay ST oyl (6 Laiy ¢ (gyhall Sl
Ly zladl) eig laall ggi n delSal) duaal Al X5 Ldeind WWR
Sl 8 a8 Digin) Jilas  Jallg a8 Jea S8 Gl lasll slasly WWR
Gl ilashiia Cpeniga 255 G Auhall s3a 2 Blall GAL) Gaca dadl)
Gaiaal Aall e Jlaad  JGall iy (osSall HLidl dajh Gaplerall Grasadll
Aliadg daly ST AR Ay 0 Jles) J8I

e ol g5t clanl gsi e landl dalie ) 53801 dalise :dualidal) cilalsl)
3D Dlgind ¢ lanl) sladl eyl

Evaluation of the Effects of Wall Orientation, Wall
Type, Glazing Type, and Window-to-Wall Ratio on

Cooling Loads
Rabae. H. Shannib. Mustafa Abd Almonsef A. Bouzied
College of Technical sciences, College of Technical sciences,
Derna- Libya Derna- Libya
rabaemustafamech@gmail.com Asadeenyaseen@gmil.com
Ahmed Adel Rasheed Abdullah Mustafa M. Abdulgadir
College of Technical sciences, College of Engineering
Derna- Libya Technologies, Al Qubba — Libya
Ahmed.adil@omu.edu.ly mustafa@cteq.edu.ly

Abstract

This study investigated the impact of the window-to-wall ratio

(WWR) (10%, 20%, 30%, 40%, and 50%), window glazing type

(clear, gray, and reflective), wall construction material (lightweight

concrete block, limestone brick, red brick, conventional brick, and

lightweight sand brick), and wall orientation (east-facing and south-
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facing) on the cooling load of a room wall located in Derna, a coastal
city on the Mediterranean Sea. The influence of other walls and the
roof was neglected in order to isolate the thermal performance of the
studied wall. Simulations were conducted using the HAP software
package. The results revealed a general positive correlation between
increasing WWR and cooling load, although the magnitude of this
effect varied according to wall type, glazing type, and orientation.
In most cases, the east-facing wall exhibited higher cooling loads
than the south-facing wall due to its greater exposure to direct solar
radiation. Among the investigated wall materials, limestone brick
demonstrated the lowest cooling load values, whereas concrete
block and conventional brick walls recorded the highest values. The
findings also indicated that the influence of glazing type was
relatively limited for the east-facing orientation primarily due to the
similarity in thermal transmittance characteristics among the
glazing options. In contrast, the effect of glazing type became more
pronounced for the south-facing orientation, particularly at higher
WWR values. The study underscores the importance of optimizing
the combined effects of wall material, glazing type, WWR, and wall
orientation to minimize cooling loads and reduce building energy
consumption in hot climates. The outcomes of this research provide
HVAC engineers and architectural designers with valuable
guidance for selecting the optimal wall configuration and
orientation to achieve lower cooling loads, improved indoor thermal
comfort, and enhanced building sustainability.

Keywords: Window-to-wall ratio, wall type, glass type, cooling
load, wall orientation, energy consumption.
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m?2 k)W | w/m?.k KJ/kg.k
0.0 0.12064 - 1858.1 0.84 0.012 Aginan) Aigall
LSRN PEES
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121.7 0.35018 1.775 608.7 0.84 0.200 | daes dslwyd &gl
sl
(LW Concrete
Block)
460 1.76108 0.506 2300 0.88 0.200 oaall s
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0.991 6.302 0.081 0.078 0.841 gl zls)
3mm
Clear

0.817 6.302 0.304 0.065 0.631 EAPSFACS)
3mm Gray

0.630 6.195 0.184 0.315 0.501 )
‘;ALS,_"\
6mm
Reflective
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Jaal) dabics) sl sl daluse dalua Caaal) i) dalus dalue A
(53 dalise + Cranaall s¥LIm? m’ o sy
m? o) dalua
WWR
28.7 2.87 25.83 %10
28.7 5.74 22.96 %20
28.7 8.61 20.09 %30
28.7 11.42 17.28 %40
28.7 14.26 14.44 %350
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6mm reflective
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803

689
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6mm reflective
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brick

Al WWR causs e Gugiall 4alsa dualaj 3380 laad 1,00 Jlasl (3) Jpsal

W siall sl laall 3yl Jes Mgl gsi Saallgs
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50% | 40% | 30% | 20% 10%
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