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Evaluating the thermal erformance of residential buildings in Tripoli using
sustainable design strategies to achieve energy efficiency
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In this study, we evaluated and analyzed the thermal

Gl (e 3a] (ol I s i L) Al o U;A\fi’ performance of several residential buildings in Tripoli,
L;;. S e : ool Jond LJ); M_ uﬂ;‘ b R b w‘ Libya, during the summer season, focusing on the impact
Al gas b el s el GOGY ailad s bl dse L2 of building materials and the properties of the building's
@l e il all cindie) a1 5l O (i 4l Al exterior envelope on achieving thermal comfort and
o gl T 2 Ay Jals Rl Ayl 5l ol Ailasd) reducing heat transfer to the interior. The study relied on
Al sl e ol ) aall i sns cedl field measurements of temperature and relative humidity

e plaaial 5 AS Saall il autall (sl Em sise s eyl inside and outside three types of buildings: a white

clidl el (Thermo-hygrograph) & sl skl (ks limestone building, a hollow concrete block building, and

Al il Al Cings el o) Alasiudy Leldady Aalial a soap house built with rammed earth.
Cell AUl @l sl Alail dud s dua Al a1 A thermos hygrograph was used to record and analyze
AES @3 (e 50-40) s i G s pall saall i szl climatic data using graphs, with the aim of comparing
A 5 Al s b Uapale 15 caell dile ) s indoor and outdoor environmental conditions and studying
Ao ses (mo 23.5) iSlew B 0o cigaall (Al skl the buildings' response to climatic changes. The results

ISy el ) all L A e ST Alea Laa chadiye Gyl a showed that white limestone, with its thick walls (40-50

Llia sa s (au 60 (i) ASsans o) paa; (ASgSaall 4 43l Gailial) Ghga

LS Apaall bl (any (558 dampa 4 ) a5 lS il (Lo dunddie

cm) and high thermal mass, exhibited remarkable stability

in indoor temperatures. Hollow concrete blocks, with their

o385 e el Aullall 2l jall ZESH 3 ol 3 a of ol iy thinner walls (23.5 c¢cm) and high thermal conductivity,
bl J213 T adl Zal i e s Las <lim 35 LgEDU) 5 551l were more susceptible to daily temperature fluctuations.
55y Al 2l ol s SISl o€l kil e slaie ) Jlis s Similarly, the soapstone (rammed earth) construction,
Adaal) 2l) Aaidle el 3 g laiind 5 AL asecadl (solaas LiaY! with its thick walls (up to 60 cm) and relatively low
A Slaall 3 Al ) (3iiad s AL 3eli (ppnins Jal e thermal conductivity, demonstrated a natural thermal

- ALl “ ) S el - sl e Al LS efficiency exceeding that of some modern buildings. The
o ASSad A e g ) ) study also showed that building materials with high

thermal mass help store and gradually release heat,

improving indoor thermal comfort and reducing reliance
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on mechanical air conditioning systems. The study

recommended  prioritizing  climate-friendly  design
principles and using environmentally appropriate building
materials to enhance energy efficiency and achieve

sustainability in residential buildings.

Keywords: Thermal performance - Residential buildings -
Climate design - Limestone - Compacted soil.
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