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Core Thermal Performance in AXA cell
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Core Mass In AxA cell
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VIP Mass in AXA cell
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Problem: thermal insulation is either cheap but
wastes space, or expensive and doesn't last.
heat flow/area = AT/(R value)

1" of Insulation R value lb/ft2 $/ft2 Lifetime Exterior

Basotect UL 4 0.03 ~$3>25 years Unfaced

VIP fumed silica core 50 0.83 $3.00 5 years Metallized polymer
VIP fumed silica core 50 0.96 $3.50 50 years Stainless steel
VIP mechanical core 86 0.18 $1.75 50 years Stainless steel
VIP mechanical core 175 0.10 $22.50 50 years Titanium alloy

* VIP is a Vacuum Insulation Panel, i.e. thermos

* VIP with solid core improves R value by «;meq siiica / Kcore

* UIC mechanical core, additional improvement by 6, / Paimosphere

» US patents #7,968,159 & 8,475,893 issued to UIC on 6/2011, and 7/2013
* NSF SBIR | & IB for 2011, phase I, fellowship, IIC, & REU for 2012-14
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Conclusions

* Mechanical support can improve thermal performance and
lower mass of VIP core.

* We developed a compact instrument to measure large loads
to evaluate maximum stress structure can support.

* A mechanical support requires a metal envelope that can
Increase VIP weight over a metallized polymer film unless
using a 0.025mm thick Titanium alloy.
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