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Improving the Thermal Insulation Efficiency of Buildings in the Libyan Mountainous Regions

During Winter at the Lowest Cost Using 1.5 cm Thick Polystyrene
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Abstract;
This study aims to investigate the possibility of reducing heat leakage and maintaining the indoor temperature of a
house by assuming a temperature of 25°C inside a room and 0°C outside in the mountainous regions of Libya. The
study focused on using the minimum possible insulation thickness in order to reduce cost while still achieving effective
thermal insulation.
Polystyrene is considered one of the commonly used insulating materials in modern construction due to its low thermal

conductivity. The thermal conductivity of polystyrene is approximately (k = 0.03 W/m-K). This low value means that

A

[283]
$2026 i (1) ds¥) Al (2) A 2 Aflatl) g Alady) pslall uial) lil) s



50 elad) had I Bl Al UL LA ) pd) J3adl 8oLaS (runs
oo 1.5 oy (o sad 9! plasiwly 44l

the material allows only a very small amount of heat to pass through it, making it an effective thermal insulating
material. Therefore, it helps reduce heat energy loss inside buildings and improves energy efficiency.

The study relied on the fundamental laws of heat transfer (thermal conduction) in addition to applying the principles
of the Second Law of Thermodynamics theoretically. The results of the study showed that using a 1.5 cm thick
polystyrene insulation layer within the scope of the study reduces heat leakage by about 55% compared to the case
without insulation.

The study also found that heat loss through the roof is greater than through the walls, reaching approximately 2500
W. Furthermore, the study confirmed that the difference in thermal power between the insulated and non-insulated

cases is about 3500 W.
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