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Overview
• New core materials for Vacuum Insulated Panels 

(VIPs): 

• How would they impact whole building energy performance?

• Whole building energy impact on building retrofits

• Methodology:

• Parametric modeling of DOE reference buildings with and 

without retrofit

• Improvement in energy performance by climate zone

• Improvement in energy performance by panel size and 

thickness

• Results: 

• Issues with impact on energy performance over time 
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Vacuum Insulated Panels
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http://www.builddifferent.co.uk/wp-

content/uploads/2012/10/insulation1.jpg
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CORE MATERIAL FOR VIPs
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Electron micrograph, thanks to Prof. Mufit Akinc, Material Science and Engineering
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MATERIAL PROPERTIES

5Material properties of the various core materials used (Chang, 2016)
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DOE REFERENCE BUILDINGS
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pre-1980 residential exterior wall assemblies listed by ASHRAE climate zone 

(Standard 90.1-2007)
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DOE REFERENCE BUILDINGS
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pre-1980 residential exterior wall assemblies listed by ASHRAE climate zone 

(Standard 90.1-2007)
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PRESSURE VERSUS TIME
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Thermal resistance of various core material types as tested across 

pressures ranging from 26 Pa to one- atmosphere
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PRESSURE VERSUS TIME
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Thermal resistance of various core material types as tested across 

pressures ranging from 26 Pa to one- atmosphere

vacuum
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Parametric Model
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RETROFIT WALL ASSEMBLY

VIP assembly 

showing 

elements of the 

construction, 

standard 

across all 

climate zones 

with varying 

levels of 

insulation in 

the steel stud 

cavity



Center for Building Energy Research

Revised Results
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RETROFIT ENERGY PERFORMANCE
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Results of EnergyPlus simulation showing thermal energy consumption by 

ASHRAE climate zone
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RETROFIT ENERGY PERFORMANCE
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Results of EnergyPlus simulation showing thermal energy consumption by 

ASHRAE climate zone



Center for Building Energy Research

THERMAL ENERGY CONSUMPTION
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Results of EnergyPlus simulation showing thermal energy consumption by 

ASHRAE climate zone comparison between pre-1980 and retrofit case
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PANEL SIZE VS ENERGY USAGE

16Change in performance across core materials and panel size
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PANEL SIZE VS ENERGY USAGE

17Change in performance across core materials and panel size
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PANEL THICKNESS VS ENERGY USE
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Effects of panel thickness on whole building thermal energy 

consumption when compared with the baseline condition
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PANEL THICKNESS VS ENERGY USE
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Effects of panel thickness on whole building thermal energy 

consumption when compared with the baseline condition
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PRESSURE VS THERMAL 

CONDUCTIVITY
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Increase in thermal conductivity within a pressure range corresponding with 

expected values over 50 years
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Time vs Pressure
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Increase in pressure over time based upon the model proposed by 

(J. Fricke 2007)
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THERMAL RESISTANCE vs TIME
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Resulting decrease in thermal resistance over a period of 50 years 

due to pressure increase
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