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Abstract

Upgrading the building components of vacuum panel insulation enhances Received: 26 January 2024
superior thermal properties in them. In this article, by making a vacuum Accepted: 13 August 2024
panel with an aerogel core, the effect of radiation reflective layers and Page Number: 22-39

matting agents on the heat transfer coefficient of the panel has been
investigated. Vacuum panels were made with aerogel blanket, aerogel
blanket with multi-layer aluminum foil, aerogel blanket containing
powder matting and panel containing blanket with foil and matting
at the same time. The power loss of the samples was measured and
compared by a power meter. Creating a vacuum and adding an aluminum
reflective layer and an active carbon matting additive to the insulating
panel under vacuum led to a decrease in the aerogel blanket heat transfer Keywords:
coefficient from 0.022 to 0.0127 W/m.K in a vacuum of 15 millitorr.
In general, the results showed that creating a normal vacuum in the panel
and the use of aerogel blanket and reflector layer and Activated carbon
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Fabrication and Assessment of Vacuum Panel with Aerogel Core ...

Vacuum Insulation Panel,
Nanoporous Silica Airgel

and ironoxide matting materials composite as the central material of Blanket, o
the panel causes a 40% reduction in the heat transfer of the insulation Heat Transfer Coefficient,
panel compared to the aerogel blanket in atmospheric pressure. Matting
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Figure 1. Comparison of the required thickness of different building insulation materials to achieve the same loss [8].
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3. Polyethylene Terephthalate (PET)
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Figure 3. The effect of pressure on the thermal conductivity of different insulating materials [11].
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Figure 5. (a) TEM and (b) SEM analyzes of Pakan Atiyeh Nanoscience's flexible aerogel blanket.
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Table 1. Properties of flexible aerogel blanket of Pakan Atiyeh Nanoscience.

Heat transfer

M| coeffient | R e
(W/mK at20°C) | 9 g
Property 0/022 0222 0/12%
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Specific
surface area
(m?lg)

20-30 489

Pore size
(nm)
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shrinkage at 649°C

0/22%
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Table 2. Information and physical and chemical properties of the used additives.

melting

Material CAS number molecular formula Mole_cular point Density Physical Solubility in
weight o) (9/cm3) form water
Activated 2440440 c 120011 Less than s Black —insoluble
carbon 3500 powder
Iren 1309-37-1 Fe,0; 150/69 1538 51242 Red soluble
trioxide powder
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Figure 6. Pictures (a) schematic vacuum creation device (b) characteristics of additional pump
(¢) vacuum creation device with backup pump.
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Figure 7. (a) Schematic and (b) real of the powermeter system (c) inside the powermeter enclosure (d) Charts of the power consumed of
the sample; Recorded by the powermeter system and sent to the computer.
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Figure 8. The right side of the real image of the HFM device and the left side of the schematic image of its operation.
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Figure 11. How to place reflector plates (a) schematically and (b) gold sheet and (c) aluminum foil to create LCI as the core of the panel.
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Figure 12. The effect of a single reflective layer on the power consumed of a three layers LCI with plastic sheet at 60°C.
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Figure 15. Additive effect on the power consumed of five layers VIP at 60°C.
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Figure 18. Bar chart of heat transfer coefficient at 10°C.
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