
MODEL I/O

Purpose:

1.) get to know the parameters (what they mean, how to estimate them)

2.) run the model and get a feel for model capability and parameter sensitivity

Approach:

1.) use EXCEL as a pre- and post-processor
Excel (set up a series of 1-D examples) - macros for file export and import

2.) walk through the input files explaining terms

3.) run example problems which highlight features of the model.
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Excel file sheet SM (in parts)

Co = advection *time step / space step



Excel file sheet SM
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hc (Se) = [ (Se)
-1/m - 1 ] -1/n / a

Effective
saturation

hc = Pc / W g

Se = [S - Sr ] / [Ss - Sr ]

m = 1 – 1/n

(a)

(n)

when ad = ai capillary hysteresis is ignored

when residual saturation = 0
then entrapment hysteresis is
ignored
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sp_min - the smallest denominator
allowed for effective saturation (the
‘span’ of the S-P curve
If a reversal will generate a curve
that is too ‘tight’ then keep using the
current curve
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sr_min - saturation must progress at
least sr_min away from S-P curve
endpoint before a reversal will be
considered



Peclet constraint - add artificial diffusion to the phase transport problem when you are using a grid that is too coarse for the S-
P parameters chosen.

where diffusion is defined by the slope of the S-P curve. Diffusion is added by forcing the S-P curve to have more slope than is
natural. Set this number high to add no artificial diffusion.
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If you can’t afford to refine as required, can do 2 things:
1. make n smaller than the physical value
2. use a Peclet number around 2.

If you try to resolve the ‘front’ in too few elements you will get oscillations which may
or may not cause problems.

Use the PDC to determine the appropriate grid spacing (try to resolve the PDC over 4 elements)

set high (~200) to turn off, set to ~2 to turn on full

Sheet S-P is a plot of the PDC for the parameters defined in line 37 (ai, ad and n)



Linked to sheet sm, plot automatically refreshed.



Define kinetic mass transfer
rule for NAPL dissolving into
water

Define kinetic mass transfer rule
for NAPL vaporizing into the
gas-phase
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Define kinetic mass transfer rule for dissolved
NAPL vaporizing into the gas-phase

K H C C

K R

n W
G

n
W

n
G

n W
G

W

/

/

( )

( )



   1



restart option: yes when checked.

IC’s are read in from the files with an rs extension.

Each time a print interval is executed the rs files are ‘refreshed’ with the solution at that time.

Overrides ‘global IC’s, but does not override node-specific values.

If entry >0 then, list nodal values here.
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OUTPUT FILES

Category:

Restart files: extension .rs
refreshed every time the solution is printed.

Mass balance files:
cmass.out – cumulative mass balance for each phase after each time step
mass.out – mass balance summary for each solution print interval.
masst.out – total mass balance

Time mass balance
ratio over time
step (1 = perfect)



OUTPUT FILES

Category:

Solution files:

Hermite data (if enabled): at each node, the function and its spatial derivatives
sw.out, st.out, pa.out, oa.out, og.out

Solution at the nodes: sat.out (Sw, Sn, Sg, Pcnw, Pcgn, roa, rog)
velw.out, veln.out, velg.out (phase velocity components)

Solution files related to Excel:
for each print interval a separate file is generated and numbered appropriately:

sat.out : Sw, Sn, Sg, Pcnw, Pcgn, roa, rog



Example of screen output:
1 2

71 72

bc = constant gas head

bc = constant water head

no
flow

no
flow

output during and after a time step for this physical problem

Saturation convergence info:
it #,
node of largest change,
Sw, Sn, Sg at that node,
(max S over time step)
L2 norm of nonlinear convergence
L norm of nonlinear convergence

Time information
elapsed time (units specified in input)

t for last time step
max t allowed (specified in input file)
# time step restarts due to lack of convergence
# time steps since beginning



EXAMPLE PROBLEMS
Using the EXCEL interface

1.) moisture profile
2.) DNAPL flood
3.) dissolution of residual DNAPL
4.) dissolution and vaporization of residual DNAPL

See file 1D.ppt


