S g @ S g,
52 - Ny,
nergy 7 a %
And Sustainable Development g .‘ é
Refereed, biannual scientific journal issued by %‘v ol §
Center for Solar Energy Research and Studies % @i
%s“lnmﬂﬁ

eyl Gl yemd] (M Gl ped! Jladl ABLSY Al LS Sl
202 ¥ 8 709 Joba ¥ onsad! (S (bl

10 s ey (add3 Cadalll de (il dasl (Sladidl e
b - bty - pudithbo el (il s s lually saoiland! gl aud

Email:!s.alghoul@uot.edu.ly

293 2 Dromidal 9 5l (0 Lgh WL L3 9 B o ol iyt O jiamdd (651 5ot J ) Silaat 33 (s 2 il
Oyt (651t J3lall WL Juomlial) IS S0 ol Sl yull Eomdiy 3L 2 SBUAY I
P2lS g (LY dailond IS 12 oIS ol il oo 313 yiw¥1 3 8 Jilall Fie¥Wl clend! e LA
oty St S L OBt et tal o) 0248 Inlecdd) ilaw 3301 (e Dl RalSidl g dalelall Al
Al Syl pad) Jlea ¥l Gl @ a8 g Jadlaidl 2. Suediiuadl sLidl slge Olawlge e Eis g o yall
Bl 593 alSS (ot (ubl e ($alaiBY Lol OlEa g (o pillg B alil 31 o Sl ya tnd ybo
ST o 6.0 (& glous Lol Calh o Lgxd (10 53 2 o) 2 J3lald JLa¥1 loaadl Ol gl & plisl oo
Ol 1 P 2 Lei v 4.63 3 e 2. 14u.~.»|.sﬂma,au.»bm‘mwtmmufmp:m
al.\)uumo).duajb.ﬁj‘pu'\gwo\gucgb.ad.m}(h_tmtu‘@Lu.ﬂu).ng..Laﬁd).xélandML@.d
PPV u).g.bl A8 Joal ydl Old dde 9 oelall L IS DAl Dl wie ElI3 g Dilgw 5.013 ew 2.14 )
ol i (e %0 15 (I Jay O (Sl (o plasmils Lguanli (1Say (019 HLie ¥ 2 Tumlial! o dIST L5

w313 Y1 3 52 2. % 134 () Juas ¢l g JHlall Jia¥)

The Impact of the Costs Associated with Adding
Thermal Insulation to the Exterior Walls of Buildings
on Optimal Thickness and Payback Period

Mohab Albizanti, Ahmad Shinshin, Abdullatif Zgalei, Samah Alghoul’

Department of Mechanical and Industrial Engineering, University of Tripoli, Tripoli, Libya

* Corresponding author

DOI: 10.51646/jsesd.v11i1.118
This is an open access article under the CC BY-NC license (http://Attribution-NonCommercial 4.0 (CC BY-NC 4.0)).



M3 589 SN Sl (e o) 2 edl (lyubasdl (31 651yl J3nd! ABLY o Lual) L) il

Abstract: Thermal insulation of external walls is of great importance because of its direct effect on saving
energy consumption in buildings. This study examines the effect of the associated costs of thermal insulation
on the optimal thickness of the insulation and the payback period. These costs are: the cost of the additional
wall, the cost of labor work, and the cost resulting from increasing the thickness of the wall beam. The study
is based on the climatic data of the city of Tripoli, and also on the specifications of the building materials used
in the local region. The thermal loads were calculated using the method of heating and cooling degree-days,
and the economic analysis was based on the life cycle cost analysis. The results showed that the optimum
insulation thickness (6.0 cm), in the case of fixed beam thickness, was not affected by the associated costs,
while the payback period increased from 2.14 years to 4.63 years. In the case of variable beam thickness, the
optimal insulation thickness ranged between 5.1 cm and 6.0 cm, and the payback period ranged between
2.14 years and 5.01 years that is when all associated costs were added. Accordingly, the study showed the
importance of taking the associated costs into consideration, which resulted in a decrease of up to 15% of the
optimal insulation thickness and a rise of up to 134% in the payback period.
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