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Figure 1. Vapor intrusion scenario.

/Vapor Intrusion

Some of the volatile organic compounds,
contained in contaminants of interest from

the subsurface, can enter the building

/

through soil gas transportation.

Johnson, P. C., & Ettinger, R. A. (1991). Heuristic model for predicting the intrusion rate of contaminant vapors into buildings.
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Figure 1. Vapor intrusion scenario.

/ VOC contaminants

» Sources: gas station, improper disposal,
accidental spillage, or leaking landfill liners

« Forms: can become bound to the soil matrix,
dissolved in groundwater (or soil water)
and/or exist as a separate, residual phase
known as a non-aqueous phase liquid
(NAPL)

» Two broad categories: chlorinated solvents

/

and petroleum hydrocarbons.

Johnson, P. C., & Ettinger, R. A. (1991). Heuristic model for predicting the intrusion rate of contaminant vapors into buildings.
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Yao, Y., Shen, R., Pennell, K. G., & Suuberg, E. M. (2013). A Review of Vapor Intrusion Models.
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2. Convection-diffusion equation:
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3. Millington and Quirk equation:
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1. Darcy’s law:
/ [ 2 Mathematical model
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1. Darcy’s law:

Simulation software:

especially for Multiphysics problems

229 codes:
Created by MIT Course 229 Staffs

parameters:
¢g (air filled porosity) = 0.38
Kg (permeability) = 1e-12 [m"2]

[ 3 Numerical model k
0P _ p;tm gV(VP) =0
A hK (1)
kS
Comsol: q, = —Vp
K (2)

where p is the soil gas pressure [M/L/T], t is time [T], p,, is
atmnspherlc pressure [M/ L/T?], k is the soil permeabﬂlt}' to
gas flow [L %, ¢, is the air filled purmlt}' L /L’ 4], H, is the
soil gas w5c051t}' [M/L/T], and qg is the soil gas flow per unit
area [L3g&5f L*,n/T]. This equation neglects density-driven flow
effects and gravity, which are expected to be insignificant for the
problems of interest here.
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1. Darcy’s law:
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[ 3 Numerical model

229 codes:
Finite volume method
P_ cV(Vp)=0
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Pierre F.J Lermusiaux. Lecture 15 notes



1. Darcy’s law:
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[ 3 Numerical model
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/ [ 4 Results and discussion
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[ 4 Results and discussion

* Pressure field:

Pressure in the soil flow(p-patm)




/ 2. Convection-diffusion equation: chlorinated solvents

[ 3 Numerical model Py
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where
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Diffusion coefficient Di<0.01cm?/s 3. Millington and Quirk equation:
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/ 2. Convection-diffusion equation:
e [ 3 Numerical model

/ Comsol;
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3 Numerical model o Coefficient Form PDE 1
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