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Application of SW Silicon Graphene Non-removable Mold-
Free Exterior Wall Insulation System Construction Technology
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Abstract

To meet the requirements of structural construction and exterior wall insulation coordination in the mixed construction of
prefabrication and cast-in-place methods, the SW graphene-free formwork insulation system was proposed and applied. The
insulation layer and the temporary formwork were integrated into one board with dual functions. Through the closed-loop
implementation of three key technologies including insulation board layout fixation, formwork support erection, and protection
during the pouring period, a systematic evaluation of materials, installation, and interface performance was carried out in the listed
project. The results show that the thermal conductivity is no more than 0.045 W/m-K, the volume water absorption rate is no more
than 3.0%, and the combustion performance grade is A2-s1,d0; the joint width is no more than 2 mm, and the verticality of the wall
within 2 m is controlled to be no more than 3 mm; the bonding strength with the concrete base surface is not less than 0.20 MPa, and
the retention rate after freeze-thaw is not less than 80%. In terms of economic and environmental benefits, the comprehensive unit
cost is reduced by 90 CNY per square meter compared to traditional methods, the critical path is shortened by 25 days, and carbon
emissions are reduced by 8 kg CO2e per square meter. The study shows that this system not only meets the requirements of ultra-low
energy consumption for the enclosure but also takes into account the convenience of construction and stable performance, and has the
potential for wide application.
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