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A study on improving the thermal insulation of cement concrete
using polystyrene (PS) and ABS nano—-polymer fibers using blow
molding technology

Dr. Anas Qarmo

Abstract

of concrete slabs.

In the ongoing pursuit of sustainability and energy conservation, and in line with
technological advancements and scientific research aimed at implementing sound
environmental systems, this research focuses on a novel method for producing

polymer nanofibers using blow molding technology for use in thermal insulation

This research studied improving the thermal insulation of cement samples that

were specially manufactured for this purpose. The two samples were

manufactured with dimensions of 21 cm x 21 cm x 2, and their thermal
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conductivity coefficient was measured and reached 1.595 W/m.K. Then the first
sample was placed on a nanofiber spinning machine by blowing, and then an
insulation layer of polymer nanofibers of a certain thickness was added to the
sample. The fibers are polystyrene PS. Then the thickness of the fiber layer
formed on the surface of the sample was measured and the new thermal
conductivity coefficient of the sample was measured. Then the sample was
returned to the spinning machine and a second layer of fibers was added and the
thickness and thermal conductivity coefficient were measured again. Then a third,
fourth and fifth layer were added and the steps were repeated and the
measurement results were recorded. Thus we had five readings for samples
insulated with PS fibers in addition to the reading of the reference sample. The
same procedures were applied to the second sample, using a different polymer,
ABS, to produce polymeric nanofibers. The second sample was then insulated
using the same mechanism, with measurements taken at each insulation stage.
This resulted in 12 samples, each with its own readings. The total thermal
resistance of each sample was calculated, as well as the thermal conductivity
coefficient of the insulation layers individually. The thermal conductivity coefficient
for the PS fiber layer was (.07 W/m K, while for the ABS fiber it was (0.085
W/mK. The results showed that the PS nanofibers outperformed the ABS
nanofibers by 19.84% in terms of thermal resistance. Furthermore, the PS
nanofibers outperformed the ABS nanofibers by 13.5% in terms of lower thermal
conductivity. Therefore, using PS nanofibers manufactured using the blow
molding technique for thermal insulation is highly feasible, followed by ABS

nanofibers, which exhibited lower thermal performance.
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