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Background / Objectives. In order to prevent the migration of vapor into a building, one 
method is the use of an aerated floor system.  The floor may either be actively ventilated (fan 
assisted) or passively ventilated, where flow is driven by temperature gradients.  Thus, vapor 
that enters the floor space is ventilated from the building via the flow through the floor system. 
The objective of the work was to develop a 3-D model that is able to calculate the transport of 
vapor, including air flow through the ground and through building perimeter cracks.  The model 
should also be able to calculate correct pressure gradients across the key features of the 
building, with respect to the aerated floor system, for either an active or passive system. 
The purpose of the model, once developed, was to evaluate the efficacy of passive forces for 
mitigation of vapor intrusion, considering the low friction losses presented by an aerated floor 
(versus a gravel system).   
 
Approach / Activities. The approach to the work was to develop a computational fluid 
dynamics (CFD) model in a number of stages, and at each stage, to undertake verification or 
validation of the physical models incorporated in to the 3-D CFD model. 
Verification of the model to calculate vapor transport and flow through a perimeter crack was 
undertaken by verification to work reported in the literature.  At this stage, the effect of different 
soil types, i.e. different permeabilities, were assessed.  This was followed by validation of the 
model at calculating the pressure gradients through an actively ventilated floor space in a 
building in which measurements were taken during installation of the aerated floor.  The final 
validation was a case to demonstrate that the model could calculate the passively induced 
ventilation flow through the same building.  Once all these elements were completed, a 
comparative study was to be undertaken to assess an aerated floor system in a building against 
the same building without the aerated floor system, in order to demonstrate the effectiveness of 
the aerated floor. 
 
Results / Lessons Learned. At the time of submission, work was being undertaken on 
validation of the passively ventilated floor space.  However, the results on transport of the vapor 
through the perimeter crack of the building, for different soil types, provided an insight on the 
ratio of convective to diffusive flux of the vapor at the crack.  It was also found that, for an active 
system, the model was able to accurately calculate the pressure within the aerated floor; 
additionally, the pressure at the fan for the operating flow rate was found to be consistent with 
the fan curve data, providing confidence in the model. 
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