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Abstract

Thermal resistance per unit thickness for Vacuum Insulation Panel (VIP) is 5 to 10
times higher than conventional insulation materials. This makes VIP an attractive
option for retrofitting exterior building envelopes. Insulation can be added in an exterior
wall either on the interior side, exterior side or in the available stud cavity. VIP has high
vapor diffusion resistance factor and could lead to moisture management risk in the
wall layers because of the steep temperature gradient in the wall generated due to very
high thermal resistance of VIP. VIP is a relatively new insulation material for building
envelope construction, thus the hygrothermal or moisture management performance of
VIP-insulated exterior building envelopes need to be distinctively analyzed before its
application. This study aims to evaluate the moisture management risk associated with
wood-frame stucco-cladded exterior walls retrofitted with VIP using a 2-D hygrothermal
simulation tool WUFI-2D. Eight North American locations were considered, based on
Moisture Index (MI) which varied between 0.13 and 1.17, and two different indoor
hygrothermal loading conditions as prescribed by the ASHRAE 160P and EN 13788,
respectively. The outputs from hygrothermal simulations (water content, relative
humidity and temperature) were critically analysed and expressed further using freeze-

thaw and RHT indices. The results show that the appropriately designed VIP retrofitted

walls can have superior moisture management performance as compared to

conventional stucco-cladded wall.




