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Panoramic photograph-
(1) North f It )

Panoramic photograph
(2) East

N\ v
N A 4 S

Sy oSl o (e dlg) a3 Sy SlLbl o c cotd oadaa(YY D) S0
.(Fusione Techno Solutions Co., 2006)

A4



350 Sl 35 S8 a2 gyt A
Old sbol> ;o cii Gos (g5 03l N-3-0
Ol s VL eS8 Cols 0 39290 LB la ol jo (o)) ol mhaw (59) Ci o
255 Oygo o 6 Foslail bl ab S eslail (LT Hluye b3 Froo )l B ) o)l sloolx)
I boals plxil sl (6 S oslail o ax 3T .ailoass ool Las (YR-0)  (YF-0) sl S o ol
&z iz Shyy rogi (6ly baid |y 0otV C e bled pansets GGl (g Cans e (g,
Sloss polyd
el oo yiios VYYF Jlo 5HLICET jghay YYAY Jlo jo i Gos a5 a3 o ol b sy
Fo VIO lawgio job 4y VYVY Lo jo cil Gae 10 < oVl &8 00 Jlad S jo Loes
Col aBly 21530 VPAY s 5o e AD 4y Loy jlade ol Lol (Y0 JS8) ol onds mseds
(YO-0 o)
SVl 28 o oS (S 2 5 oS o ST, Candly ol 5 5 me el
o a4 Jlod S 510l b, comw LB Sl Ll g co YU Cawd YU Cos 40 )l 05 i
a4 bgy e Ll e Cows (o Gl odile Bl Gl oS sl Coadly ol Sly aS ss S oo
Sl et Ol s Yoo | Cui CnlBed s Cgir o 50 392 50 SOl
ol ey ol b o Llasl (oo 2l (i 2T Ol S (L, sb
s bl G, jlas 08,5 Sogl Cany (el o Sl San gg090 (pl sl YL Ygono
59,0 4O u’fa}ﬂ kol aso LT aS |y Comly ol cpnd LS 0929 Loslaidly of ) LB ay oo VT olgs
2Ol olz jole vgzry Sileee Sy Gz 50 Lol sgzg ol i GVl <858 ol

Ao 5l o 0gd o0 4l Sl SLXS Wyum;oyi lin Jolss Yl saio adlais

YAY



Pl Sogll e o (SisSz (0edadil 0 oo £3:050 S DB a5 2 gyl o Ll ()l
el 0T (6l (e
cd Y jpax w0l cual o5l sleel> o cws Y Culbs (g S ojlail g oy Al o
a8 myp ol S b jo e Y Culis ab anl @) caie 4l S o Cend o
2 95790 Slaoly ;o S Y d92g (nl 2 ogdle g e VIB STas () 3)90 4l (06 5

@)

10

9

= 8

. . 3 i o 7

. F_LH - 6

, Y e B i

SR 3

=1k L:_L“fl ‘ 1 | 2
SRR 5

i 7,4 Eelaml| 1

= - % 5 0

01l Height (

5 4 3 2 1

Qanat Well Ne

OYVY Caigu)l) olhed cis iVl a8 0 cole ol jo Ol slool> o cdl Gos (6 S ojlail gl (Y -0) Ui
.(Fusione Techno Solutions Co., 2006)

YAA



S = 0w s Ul & N 0 ©
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Qil thickness in C.P.W (29-31,Jan)
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A CFD Method for Investigation of Groundwater Aquifer
Contaminated by Hydrocarbons at Tehran Oil Refining Company
and Proposing an Appropriate Remediation Strategy

Abstract

Contamination of the aquifer systems by organic pollutants is a widespread

environmental concern. Hence, the management of the groundwater resources has been
strongly emphasized in recent years. Accurate methods are required to predict
contaminants transport through porous media in order to determine contamination
plumes in the subsurface aquifers and control pollution expansion. At present, oil has
been revealed as a layer on the groundwater surface in the Tehran oil refinery and
nearby areas. Field investigations have shown groundwater and soil pollution in a large
area. Furthermore, oil has been measured in monitoring and other wells in the study
area. The investigations have revealed the presence of more than 1440000 cubic meter
of oil throughout the Tehran oil refinery and the Rey industrial area. In this research,
comprehensive models have been developed for each zone of the contaminated area.
The results of these models can be used for designing an appropriate remediation
strategy. To achieve this goal, a conceptual model was first developed to consider
effective mechanisms involved in the reactive transport of hydrocarbon pollutants,
pollution plume expansion and hydro-chemical reactions. A two-dimensional model has
been then presented by modifying a multi-purpose commercial software called
PHOENICS to predict multi-species and multi-phases reactive transport of
hydrocarbons through the saturated zone of groundwater flow system in the Rey
industrial area. PHOENICS solves model equations numerically utilising a finite
volume technique. All non-linear terms of the partial differential equations were
handled using PHOENICS by coding in PIL (PHOENICS Input Language), and saving
in a QI-file with calls to the GROUND routine for all non-standard computations. The
required coding was added through GROUND routine with FORTRAN99 language.
The accuracy of the model was verified with analytical solutions to simplified systems

and single processes together with the results obtained by different scenarios of
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published numerical models by other researchers to more complicated cases. The model
was then expanded to predict multi-species and multi-phases reactive transport of
hydrocarbon pollutants in the study area. The proposed model was calibrated with the
field data for a time period of 36 years; showing a close agreement. It was then
implemented to predict reactive transport of hydrocarbons for 15 years after calibration
period taking different scenarios into account. The most important characteristics of the
model presented in this research are that in addition to the physical transport
mechanisms, it incorporates variable source, linear adsorption process and biological
zero- order  kinetics models including Monod, Michaelis-Menten, first- and
mathematical expressions. A sensitivity analysis was carried out to assess uncertainties
of the model presented in this research and to consider the influence of parameters
variability on the results of model. For this analysis, the sensitivity of the model to
changes in the dispersivity, distribution coefficient, parameters of Monod, Michaelis-
Menten, first- and zero- order kinetics modes on the contaminant plumes were
examined by performing several simulations. It was found that the model is most
sensitive to changes in dispersivities, distribution coefficient, and parameters of
Michaelis-Menten, first- and zero- order kinetics model. On the other hand, the model is
not sensitive to the parameters of Monod kinetics model. The reason for this
insensibility is that degradation is not limited by microbial kinetics in the simulation,
but by dispersive mixing. The modeling results show that by removing LNAPL from
the surface of groundwater table of the aquifer after 42 years, there will be a significant
change in the distribution of dissolved hydrocarbons in the underlying aquifer.
However, aquifer remains contaminated during this time. It will be necessary to develop
an appropriate remediation strategy based on biological process in the study area. The
results obtained from such investigations can be used to monitor the contaminated sites
by hydrocarbon pollutants and design methods for controlling pollution and minimizing

environmental problems in the groundwater aquifers.

Keyword: Computational fluid dynamics (CFD), Numerical modelling, Aquifer,
Multi-component  reactive  transport, Multi-phases, Hydrocarbon pollutants,
Biodegradation Kinetics models, Linear adsorption, Sensitivity analysis,

.Bioremediation
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Group 11.Initialise Var/Porosity Fields
FIINIT(C1 )= 0.000000E+00 ;FIINIT(C3 )= 0.000000E+00
FIINIT(C5 )= 0.000000E+00 ;FIINIT(C7 )= 0.000000E+00
FIINIT(C9 )= 5.000000E+00 ;FTIINIT(C11 )= 1.700000E+00
FIINIT(R11 )= 0.000000E+00 ;FIINIT(POT )= 3.450000E+01

No PATCHes used for this Group

INIADD = F

sk st sk sk ks stk sk seoske sk sk ksl skesk sk seoske skeosk sk sk siesk stk sk skeosk sk sk siesk stk sk seoskoskosk ks stk sk skoskoskoskokosk keok

Group 12. Convection and diffusion adjustments

PATCH (GP12DFNT,VOLUME.0,0,0,0,0,0,1,50)

COVAL (GP12DFNT,C! , 1.000000E-+00, 0.000000E+00)
COVAL (GP12DFNT,C3 , 1.000000E+00, 0.000000E+00)
COVAL (GP12DFNT,C5 , 1.000000E-+00, 0.000000E+00)
COVAL (GP12DFNT,C7 , 1.000000E-+00, 0.000000E+00)
COVAL (GP12DFNT,C9 , 1.000000E-+00, 0.000000E+00)
COVAL (GP12DFNT,POT , 1.000000E-01, 0.000000E+00)

ok ok sk sk sesk ook s sk sk kst sk sk sk sk skesk skosk skosk ook sk skt siesk sk sk skesk sesk skosk sk sk skt sk sk skeosk skesk skesk sk skok sk

Group 13. Boundary & Special Sources

PATCH (EAST ,EAST ,2,0,0,0,0,0,1,50)
COVAL (EAST .,POT, FIXVAL , 3.140000E+01)

PATCH (WEST ,WEST ,1,0,0,0,0,0,1,50)
COVAL (WEST ,C9 ,FIXVAL , 5.000000E+00)
COVAL (WEST ,POT,FIXVAL , 3.450000E+01)

PATCH (INLTNO ,NORTH ,3,0,0,0,0,0,1,50)
COVAL (INLTNO ,POT, FIXFLU |, 7.820000E-09)

PATCH (SOUR ,VOLUME,5,28,7,9,1,1,1,50)

COVAL (SOUR ,C1 ,4.860000E-08, 1.424000E+01)
COVAL (SOUR ,C3 , 1.157000E-08, 5.096000E+01)
COVAL (SOUR ,C5 , 6.360000E-08, 4.560000E+00)
COVAL (SOUR ,C7 , 5.670000E-08, 2.574000E+01)

\YF



EGWF = T

sk sk sk s ok sk stk sk ook sk s ksl skesk stk seoske sk sk sk sk siesk stk sk skeosk sk sk siesk stk sk ook sk sk skosk stk sk skoskeoskoskokok keok

Group 14. Downstream Pressure For PARAB

st sk sk sk sk sfeske sk sk siesie sfeske st sk skeoske sesk sk sk skeoske sesk stk sheoske skeoske st sheoske skeoske sk sfeske sk sk sieske seske st sk seske shesk stk skesk sk
Group 15. Terminate Sweeps

LSWEEP = 500

RESFAC = 1.000000E-05

sk sk sk sk ksl stk sk ook sk sk ksl skesk stk seoske sk sk sk sk siesk stk sk skeosk sk sk siesk skl sk sosk sk sk skesk stk sk skoskoskoskokok ko

Group 16. Terminate Iterations

st sk sk sk sk sheoske sk sk sieske sfeske sk sk skeoske seske sk sk skeoske sesk stk sheoske skeoske st sheoske sk sk sk sfeske sk sk siesie seske skeske sieske shesk stk skesk sk
Group 17. Relaxation

RELAX(C1 ,FALSDT, 1.000000E+06)

RELAX(C3 ,FALSDT, 1.000000E+06)

RELAX(CS5 ,FALSDT, 1.000000E+06)

RELAX(C7 ,FALSDT, 1.000000E+06)

RELAX(C9 ,FALSDT, 9.999000E+05)

RELAX(CI11 ,FALSDT, 9.999000E+05)

RELAX(POT ,LINRLX, 7.000000E-01)

st sk sk sk sk sfeoske sk sk sieosie sfeske sk sk sieoske sesk sk sk skeoske skesk stk skeoske skeoske st sheoske skeoske sk sfeske st sk sieste sfeske stk sk sesk stk skesk sk
Group 18. Limits

VARMAX(U1 )= 1.000000E+06 ;VARMIN(UI ) =-1.000000E+06
VARMAX(V1 )= 1.000000E+06 ;VARMIN(V1 ) =-1.000000E+06
VARMAX(C1 )= 1.000000E+02 ;VARMIN(C1 )= 0.000000E+00
VARMAX(C3 )= 1.000000E+02 ;VARMIN(C3 ) = 0.000000E+00
VARMAX(C5 )= 1.000000E+02 ;VARMIN(C5 ) = 0.000000E+00
VARMAX(C7 )= 1.000000E+02 ;VARMIN(C7 )= 0.000000E+00
VARMAX(C9 )= 5.000000E+00 ;VARMIN(C9 ) = 0.000000E+00
VARMAX(C11 )= 1.000000E+02 ;VARMIN(C11 )= 0.000000E+00

sk sk skeske skeske sheoske skeske skt siesk skeosk skeske skeske skesk skesk skeoske sk sieosk skeoskoskeske skeske skesk skesk skeske skt ik siesk skeske skeske skesk sk skesk sk
Group 19. EARTH Calls To GROUND Station

USEGRD = T ;USEGRX= T

POTVEL = T

ASAP = T

PARSOL = T

IDISPB = 1 ;IDISPC = 50

RG( 1)=2.017500E-05
RG( 2)=2.017500E-06
RG( 3)= 1.000000E+00
RG( 4) = 3.460000E+01
RG( 5)= 1.077000E+02
RG( 6) = 2.292000E+02
RG( 7) = 2.500000E+02
RG( 8)= 5.690000E-05
RG( 9) = 4.770000E-01
RG( 10) = 2.690000E+00
RG( 11)= 1.020000E-04
RG( 12) = 4.270000E-01
RG( 13) = 3.252000E+00
RG( 14) = 5.860000E-05

VYO



RG( 15) =2.720000E-01
RG('16) = 1.288000E+00
RG('17) = 6.690000E-05

RG( 18) =3.310000E-01

RG( 19) = 4.681000E+00
RG(20) = 4.100000E-01
RG(21) =3.500000E-01
RG(22) =3.000000E-01
RG(23) =3.000000E-01
RG(24) = 1.175000E-05

st sk sk sk sk sheske sk sk sieosie sfeske sk sk skeoske sesk sk sk skeoske sesk stk sheoske skeoske st sheoske sk sk sk sfeske sk sk sieske sfeske sk sk seske skesk stk skesk sk
Group 20. Preliminary Printout
ECHO = T

sk sk sk sk ks stk sk seoske sk sk ksl skesk stk soske sk sk skosk siesk stk sk skeosk sk sk ik stk sk seosk sk sk skesk stk sk skeskoskoskokok keok

Group 21. Print-out of Variables

sk st sk sk ks stk sk seoske sk sk ksl skesk stk seoske sk sk sk sk siesk stk sk skeosk sk sk siesk stk sk skeoskoskoskoskosk stk sk skoskoskoskokosk keok

Group 22. Monitor Print-Out

IXMON =  28:IYMON =  10:;IZMON = 1
NPRMON = 100000

NPRMNT = 1

TSTSWP = -1

sk st sk sk ks stk sk seoske sk sk kool skesk stk seoske skeoskeoskosk siesk stk sk seosk sk sk siesk stk sk skeoskoskosk ks stk sk skoskoskoskoskosk keok

Group 23.Field Print-Out & Plot Control
NPRINT = 100000
NTPRIN = 100000 ;ISTPRF = 1;ISTPRL= 10000
ISWPRF = 1 ;ISWPRL = 100000
No PATCHes used for this Group
sk sk skeosk sk sk skeske skeske skeosk sheske skeoske skesk sieosk skeoske skeske skeoske skesk skeske skt sk sieosk skeskoskeske skeske skesk sleske skl siokosiosk sk ke skeskoskesk
Group 24. Dumps For Restarts
IDISPA = 1 ;IDISPB = 1 ;IDISPC = 50
CSGl1 =B

GVIEW(P,0.000000E+00,0.000000E+00,1.000000E+00)
GVIEW(UP,0.000000E+00,1.000000E+00,0.000000E+00)

>DOM, SIZE, 7.500000E+02, 4.000000E+01, 1.000000E-02
>DOM, MONIT,  6.000000E+02, 3.800000E+01, 5.000000E-03
>DOM, SCALE, 1.000000E+00, 1.000000E+00, 1.000000E+00
>DOM, SNAPSIZE, 1.000000E-02

>O0BJ, NAME, INLET

> OBJ, POSITION, 0.000000E+00, 0.000000E+00, 0.000000E+00
>O0BJ, SIZE, 0.000000E+00, 2.800000E+01, 1.000000E-02
>QOBJ, CLIPART, cube3t

>0OBJ, ROTATION24, 1

>0OBJ, TYPE, USER_DEFINED

>0BJ, NAME, OUTLET
>0OBJ, POSITION, 7.500000E+02, 0.000000E+00, 0.000000E+00

\YF



> OBJ,
> OBJ,
> OBJ,
> OBJ,

> OBJ,
> OBJ,
> OBJ,
> OBJ,
> OBJ,
> OBJ,

> OBJ,
> OBJ,
> OBJ,
> OBJ,
> OBJ,
> OBJ,
STOP

SIZE, 0.000000E+00, 2.800000E+01, 1.000000E-02
CLIPART, cubel2t

ROTATION24, 1

TYPE, USER_DEFINED

NAME, INLTNO

POSITION, 0.000000E+00, 4.000000E+01, 0.000000E+00
SIZE, 7.500000E+02, 0.000000E+00, 1.000000E-02
CLIPART, default

ROTATION24, 1

TYPE, USER_DEFINED

NAME, SOUR

POSITION, 1.000000E+02, 2.800000E+01, 0.000000E+00
SIZE, 4.900000E+02, 8.000000E+00, 1.000000E-02
CLIPART, default

ROTATION24, 1

TYPE, USER DEFINED

\YY



TALK=T:RUN( 1, 1)

sk sk sk s ksl stk sk seoske s s ksl skesk stk sk sk sk sk sk siesk stk sk sk sk sk sk ks stk sk ook sk sk skesk stk sk skoskeoskoskokosk keok

QI created by VDI menu, Version 3.5, Date 20/10/03
CPVNAM=VDI;SPPNAM=Core

3k st sk s ksl stk sk ook sk s ksl skesk stk seoske sk s sk sk siesk stk sk sk sk sk sk siesk stk sk ook sk sk skesk stk sk skoskoskoskokosk keok

IRUNN = 1 ;LIBREF = 0
sk sk skeosk sk sk skeske steske skeske sheoske skeske skesk siesk skeske skeske sieoske skeosk skeoske skesie sk sieosk skeskeoskeske steske skeske sleske skt siokosiokoskoskoskeskoskeskoskesk
Group 1. Run Title
TEXT( FIRSTORDER KINETICS )
sk sk skeosk sk sk skeske steske skeske sfeoske skeske skosk sk skeske skeske skeoske skesk skeoske skeske sk stk skeske skeske steske skesk sleske skt siokosioskoskeoskoskeskeoskeskoskesk
Group 2. Transience
STEADY=F

* Set overall time and no. of steps
RSET(U,0.000000E+00,1.576800E+09,50)

* Modify regions
sk sk sk sk sk sk sfeoske sheoske sk siesk skeske skeske skeske skeoske skeoske skeoske sk sieosk skeskeoskeske skeske skesk skeosk skeske skt ik skeskoskeske stk skesk sk skoskoskek
Groups 3, 4, 5 Grid Information

* Overall number of cells, RSET(M,NX,NY,NZ,tolerance)
RSET(M,35,10,1)

sk st sk sk ks stk sk seoske sk sk ksl skesk sk seoske skeosk sk sk siesk stk sk skeosk sk sk siesk stk sk seoskoskosk ks stk sk skoskoskoskokosk keok

Group 6. Body-Fitted coordinates
sk sk skeske skeoske skesk skeosk skeske skesk skesk skesk skeosk skesk skesk sleosk stesk skeosk stesk skesk skeostke steske skeske skeste st sk skesk seskoskesk sk skesk sk sk skesk
Group 7. Variables: STOREd,SOLVEd,NAMEd
ONEPHS = T
* Non-default variable names
NAME(149)=R11 ; NAME(150)=POT
* Solved variables list
SOLVE(C1 ,C3 ,C5 ,C7 ,C9 ,CI1,R11,POT)
* Stored variables list
STORE(V1 ,Ul ,P1)
* Additional solver options
SOLUTN(CI ,Y,Y,Y,N,N,N)
SOLUTN(C3 ,Y,Y,Y,N,N,N)
SOLUTN(CS ,Y,Y,Y,N,N,N)
SOLUTN(C7 ,Y,Y,Y,N,N,N)
SOLUTN(C9 ,Y,Y,Y,N,N,N)
SOLUTN(CI11,Y,Y,Y,N,N,N)
SOLUTN(R11,Y,Y,Y,N,N,N)
SOLUTN(POT,Y,Y,Y,N,N,N)

sk ok sk sk ke sk sk sk sfes sosk ook sk skosk kst sk sk sk sk skesk sesk ook skeosk sk skt sie sk skesk skesk skesk sosk ook skok skt skeosk sk skesk skeok

Group 8. Terms & Devices

TERMS (C11 ,N,N,N,Y,Y,Y)

TERMS (R11 ,N,N,N,Y,N,Y)

TERMS (POT ,N,N,Y,N,Y.,Y)

sk ok sk sk ke sk sk sk skesk sosk ook sk skosk skt sk sk skes skesk sesk ook skeosk sk skt sie sk skesk skesk skesk sosk sk sk skt skeosk ks skesk skeok
Group 9. Properties

PRESSO = 1.000000E+05 ;TEMPO = 2.730000E+02

VYA



SETPRPS(1, 67)

RHO! = 1.000000E+00

ENUL = 1.000000E-+00

ENUT = 0.000000E-+00

DVOIDT = 1.180000E-04

PRNDTL(C! )= -1.695000E-06 ;PRNDTL(C3 )= -1.695000E-06
PRNDTL(C5 )= -1.695000E-06 ;PRNDTL(C7 )= -1.695000E-06
PRNDTL(C9 )= -1.695000E-06 ;PRNDTL(POT ) = -8.070000E-06

st sk stk stk s sk s sk ok sk skesk stk sk skosk ks skesk stk sk sosk skosk ik stk sk sk skosk ksl stk stk skt skoskoskosk skok ok skok

Group 10.Inter-Phase Transfer Processes
st sk sk sk sk sheske sk sk sieosie sfeske sk sk skeoske sesk sk sk skeoske sesk stk sheoske skeoske st sheoske sk sk sk sfeske sk sk sieske sfeske sk sk seske skesk stk skesk sk
Group 11.Initialise Var/Porosity Fields
FIINIT(C1 )= 0.000000E+00 ;FIINIT(C3 )= 0.000000E+00
FIINIT(C5 )= 0.000000E+00 ;FIINIT(C7 )= 0.000000E+00
FIINIT(C9 )= 5.000000E+00 ;FTIINIT(C11 )= 1.700000E+00
FIINIT(R11 )= 0.000000E+00 ;FIINIT(POT )= 3.450000E+01

No PATCHes used for this Group

INIADD = F

sk st sk sk ks stk sk seoske sk sk ksl skesk sk seoske skeosk sk sk siesk stk sk skeosk sk sk siesk stk sk seoskoskosk ks stk sk skoskoskoskokosk keok

Group 12. Convection and diffusion adjustments

PATCH (GP12DFNT,VOLUME.0,0,0,0,0,0,1,50)

COVAL (GP12DFNT,C! , 1.000000E-01, 0.000000E+00)
COVAL (GP12DFNT,C3 , 1.000000E-01, 0.000000E+00)
COVAL (GP12DFNT,C5 , 1.000000E-01, 0.000000E+00)
COVAL (GP12DFNT,C7 , 1.000000E-01, 0.000000E+00)
COVAL (GP12DFNT,C9 , 1.000000E-01, 0.000000E+00)
COVAL (GP12DFNT,POT , 1.000000E-01, 0.000000E+00)

ok ok sk sk sesk ook s sk sk kst sk sk sk sk skesk skosk skosk ook sk skt siesk sk sk skesk sesk skosk sk sk skt sk sk skeosk skesk skesk sk skok sk

Group 13. Boundary & Special Sources

PATCH (EAST L,EAST ,2,0,0,0,0,0,1,50)
COVAL (EAST .,POT, FIXVAL , 3.140000E+01)

PATCH (WEST ,WEST ,1,0,0,0,0,0,1,50)
COVAL (WEST ,C9 ,FIXVAL , 5.000000E+00)
COVAL (WEST ,POT,FIXVAL , 3.450000E+01)

PATCH (INLTNO ,NORTH ,3,0,0,0,0,0,1,50)
COVAL (INLTNO ,POT, FIXFLU |, 7.820000E-09)

PATCH (SOUR ,VOLUME,5,28,7,9,1,1,1,50)

COVAL (SOUR ,C1 ,4.860000E-08, 1.424000E+01)
COVAL (SOUR ,C3 , 1.157000E-08, 5.096000E+01)
COVAL (SOUR ,C5 , 6.360000E-08, 4.560000E+00)
COVAL (SOUR ,C7 , 5.670000E-08, 2.574000E+01)

AR



PATCH (RETARDB ,VOLUME,0,0,0,0,0,0,1,50)
COVAL (RETARDB,C1 ,GRND ,GRND )

PATCH (RETARDT ,VOLUME.,0,0,0,0,0,0,1,50)
COVAL (RETARDT,C3 ,GRND ,GRND )

PATCH (RETARDE ,VOLUME,0,0,0,0,0,0,1,50)
COVAL (RETARDE ,C5 ,GRND ,GRND )

PATCH (RETARDX ,VOLUME.,0,0,0,0,0,0,1,50)
COVAL (RETARDX ,C7 ,GRND ,GRND )

PATCH (FIRSTB ,VOLUME,0,0,0,0,0,0,1,50)
COVAL (FIRSTB ,C1 , 1.120000E-08, 0.000000E-+00)

PATCH (FIRSTT ,VOLUME,0,0,0,0,0,0,1,50)
COVAL (FIRSTT ,C3 , 1.750000E-08, 0.000000E+00)

PATCH (FIRSTE ,VOLUME,0,0,0,0,0,0,1,50)
COVAL (FIRSTE ,C5 , 1.860000E-08, 0.000000E+00)

PATCH (FIRSTX ,VOLUME,0,0,0,0,0,0,1,50)
COVAL (FIRSTX ,C7 , 8.760000E-09, 0.000000E+00)

EGWF = T

sk sk she sk st sk skt sfeske sk sk sieske sfeske sk sk sieoske sesk skeske skeoske skeoskoskeske sheoske skeoske sk sheoske skeoske st sfeske skeoske sieske sesk stk skeosk skeskoskokosksk

Group 14. Downstream Pressure For PARAB

sk sk sk sk sk sheoske st sk siesie sfeske sk sk sieske seske sk sk skeoske skesk stk skeosk skesk stk skeske skeoske stk sleske steoskeosieste seske skeskeosieoske seskoskekeoskesk sk
Group 15. Terminate Sweeps

LSWEEP = 500

RESFAC = 1.000000E-05

sk ok sk sk ke sk sk sk skesk sosk sosk ook skosk skt sk sk sk s skesk sesk ook skeosk skosk skt sieosk skesk stesk skesk sosk sk skok skt skeosk skesk skesk skeok

Group 16. Terminate Iterations

s sk sfeosie st sk sk sk sfeoske sk sk sk skeoske sk sk sheosie sk sk sk sk sfeoske sie sk sheske steoske sk sk skeosie steoske sieske skeoske sie sk sk steoskeosie sk sk sieskoskeosk skoskosikesk
Group 17. Relaxation

RELAX(C1 ,FALSDT, 9.999000E+05)

RELAX(C3 ,FALSDT, 9.999000E+05)

RELAX(CS5 ,FALSDT, 9.999000E+05)

RELAX(C7 ,FALSDT, 9.999000E+05)

RELAX(C9 ,FALSDT, 9.999000E+05)

RELAX(CI11 ,FALSDT, 9.999000E+05)

RELAX(POT ,LINRLX, 7.000000E-01)

sk sk sfeosie st sk sk sk sfeoske sk sk sfeske skeske sk sk sfeosie skeoske sk sk sfeoske sie sk sleske steoske sk sk skeosie steoskesieske skeoste sie sk sk steoskeosie sk sk skeskoskesk skokoskesk
Group 18. Limits

VARMAX(U1 )= 1.000000E+06 ;VARMIN(U1 ) =-1.000000E+06
VARMAX(V1 )= 1.000000E+06 ;VARMIN(V1 ) =-1.000000E+06
VARMAX(C1 )= 1.000000E+02 ;VARMIN(C1 ) = 0.000000E+00
VARMAX(C3 )= 1.000000E+02 ;VARMIN(C3 )= 0.000000E+00
VARMAX(CS5 )= 1.000000E+02 ;VARMIN(CS5 ) = 0.000000E+00

AR



VARMAX(C7 )= 1.000000E+02 ;VARMIN(C7 )= 0.000000E+00
VARMAX(C9 )= 5.000000E+00 ;VARMIN(C9 ) = 0.000000E+00
VARMAX(C11 )= 1.000000E+02 ;VARMIN(C11 ) = 0.000000E+00

sk sk sfe sk sk sk sk sfe sk sk sk sieoske sfeske sk sk skeoske sesk sk sk skeoske seoske stk sheoske sk sk siesie sheoske sk sk sk sfeske steske sk sesk stk skesk skesk ke sksk
Group 19. EARTH Calls To GROUND Station

USEGRD = T ;USEGRX= T

POTVEL = T

ASAP = T

PARSOL = T

IDISPB = 1 ;IDISPC = 50

RG( 1)=2.017500E-05
RG( 2)=2.017500E-06
RG( 3)= 1.000000E+00
RG( 4) = 1.340000E+00
RG( 5)=2.060000E+00
RG( 6)=3.310000E+00
RG( 7) = 3.510000E+00
RG( 8)=2.845000E-05
RG( 9) =9.540000E-01
RG( 10) = 5.380000E+00
RG( 11)=5.100000E-05
RG( 12) = 8.540000E-01
RG( 13) = 6.506000E+00
RG( 14) =2.930000E-05
RG( 15)=5.440000E-01
RG( 16) =2.576000E+00
RG( 17) = 3.345000E-05
RG( 18) = 6.620000E-01
RG( 19) =9.362000E+00
RG(20)=4.100000E-01
RG(21)=3.500000E-01
RG(22) = 3.000000E-01
RG(23)=3.000000E-01
RG( 24) = 1.175000E-05
RG(25)=1.000000E-08
RG(26) =3.120000E-08
RG(27)=2.400000E-08
RG(28)=1.100000E-08
sk ok sk sk ke sk sk sk sfesk sosk ook sk skosk kst sk sk sk s skesk sesk sosk sk skoske skt sie sk skesk skesk sesk sosk ook skok skt skt ks skesk skeok
Group 20. Preliminary Printout
ECHO = T

sk ok sk sk ke sk sk sk sfes sosk ook sk skosk kst sk sk sk sk skesk sesk ook skeosk sk skt sie sk skesk skesk skesk sosk ook skok skt skeosk sk skesk skeok

Group 21. Print-out of Variables
sk ok sk sk ke sk sk sk skes sesk ook sk skosk skt sk sk skesk skosk sesk ook sk sk skt sie sk skesk skesk sesk sosk sk skok skt skesk skeosk skesk skosk

Group 22. Monitor Print-Out

IXMON = 28 ;IYMON = 10 ;IZMON = 1
NPRMON = 100000
NPRMNT = 1

TSTSWP = -1

AR



sk sk sk s ok sk stk sk ook s s ksl skesk stk soske sk sk sk sk siesk stk sk sk sk sk sk siesk stk sk ook sk sk skesk stk sk skeskeoskoskokosk keok

Group 23.Field Print-Out & Plot Control
NPRINT = 100000
NTPRIN = 100000 ;ISTPRF = 1;ISTPRL= 10000
ISWPRF = 1 ;ISWPRL = 100000
No PATCHes used for this Group
st sk sk sk sk sfeske st sk sieske sfeske st sk skeske sesk sk sk skeoske seske stk skeoske skeoske st sheoske sk sk siesie sfeske st sk sieske sfeske skeske seske shesk stk skesk sk
Group 24. Dumps For Restarts
IDISPA = 1 ;IDISPB = 1 ;IDISPC = 50
CSG1 ='B'

GVIEW(P,0.000000E+00,0.000000E+00,1.000000E+00)
GVIEW (UP,0.000000E+00,1.000000E+00,0.000000E+00)

>DOM, SIZE, 7.500000E+02, 4.000000E+01, 1.000000E-02
>DOM, MONIT, 6.000000E+02, 3.800000E+01, 5.000000E-03
>DOM, SCALE, 1.000000E+00, 1.000000E+00, 1.000000E+00
>DOM, SNAPSIZE, 1.000000E-02

>(0BJ, NAME, INLET

>OBJ, POSITION, 0.000000E+00, 0.000000E+00, 0.000000E-+00
>O0BJ, SIZE, 0.000000E+00, 2.800000E+01, 1.000000E-02
>(0OBJ, CLIPART, cube3t

>O0OBJ, ROTATION24, 1

>QOBJ, TYPE, USER DEFINED

>0BJ, NAME, OUTLET

>0OBJ, POSITION, 7.500000E+02, 0.000000E+00, 0.000000E+00
>OBJ, SIZE, 0.000000E+00, 2.800000E+01, 1.000000E-02
>O0BJ, CLIPART, cubel2t

>0BJ, ROTATION24, 1

>0BJ, TYPE, USER DEFINED

>0OBJ, NAME, INLTNO

>0OBJ, POSITION, 0.000000E+00, 4.000000E+01, 0.000000E+00
>O0BJ, SIZE, 7.500000E+02, 0.000000E+00, 1.000000E-02
>O0BJ, CLIPART, default

>0BJ, ROTATION24, 1

>0OBJ, TYPE, USER_DEFINED

>0BJ, NAME, SOUR

>O0OBJ, POSITION, 1.000000E+02, 2.800000E+01, 0.000000E+00
>OBJ, SIZE, 4.900000E+02, 8.000000E+00, 1.000000E-02
>O0BJ, CLIPART, default

>0BJ, ROTATION24, 1

>0BJ, TYPE, USER_DEFINED

STOP

\FY



TALK=T:RUN( 1, 1)

sk sk sk s ksl stk sk seoske s s ksl skesk stk sk sk sk sk sk siesk stk sk sk sk sk sk ks stk sk ook sk sk skesk stk sk skoskeoskoskokosk keok

QI created by VDI menu, Version 3.5, Date 20/10/03
CPVNAM=VDI;SPPNAM=Core

3k st sk s ksl stk sk ook sk s ksl skesk stk seoske sk s sk sk siesk stk sk sk sk sk sk siesk stk sk ook sk sk skesk stk sk skoskoskoskokosk keok

IRUNN = 1 ;LIBREF = 0
sk sk skeosk sk sk skeske steske skeske sheoske skeske skesk siesk skeske skeske sieoske skeosk skeoske skesie sk sieosk skeskeoskeske steske skeske sleske skt siokosiokoskoskoskeskoskeskoskesk
Group 1. Run Title
TEXT( MENTEN KINETICS )
sk sk skeosk sk sk skeske steske skeske sfeoske skeske skosk sk skeske skeske skeoske skesk skeoske skeske sk stk skeske skeske steske skesk sleske skt siokosioskoskeoskoskeskeoskeskoskesk
Group 2. Transience
STEADY=F

* Set overall time and no. of steps
RSET(U,0.000000E+00,1.576800E+09,50)

* Modify regions
sk sk sk sk sk sk sfeoske sheoske sk siesk skeske skeske skeske skeoske skeoske skeoske sk sieosk skeskeoskeske skeske skesk skeosk skeske skt ik skeskoskeske stk skesk sk skoskoskek
Groups 3, 4, 5 Grid Information

* Overall number of cells, RSET(M,NX,NY,NZ,tolerance)
RSET(M,35,10,1)

sk st sk sk ks stk sk seoske sk sk ksl skesk sk seoske skeosk sk sk siesk stk sk skeosk sk sk siesk stk sk seoskoskosk ks stk sk skoskoskoskokosk keok

Group 6. Body-Fitted coordinates
sk sk skeske skeoske skesk skeosk skeske skesk skesk skesk skeosk skesk skesk sleosk stesk skeosk stesk skesk skeostke steske skeske skeste st sk skesk seskoskesk sk skesk sk sk skesk
Group 7. Variables: STOREd,SOLVEd,NAMEd
ONEPHS = T
* Non-default variable names
NAME(149)=R11 ; NAME(150)=POT
* Solved variables list
SOLVE(C1 ,C3 ,C5 ,C7 ,C9 ,CI1,R11,POT)
* Stored variables list
STORE(V1 ,Ul ,P1)
* Additional solver options
SOLUTN(CI ,Y,Y,Y,N,N,N)
SOLUTN(C3 ,Y,Y,Y,N,N,N)
SOLUTN(CS5 ,Y,Y,Y,N,N,N)
SOLUTN(C7 ,Y,Y,Y,N,N,N)
SOLUTN(C9 ,Y,Y,Y,N,N,N)
SOLUTN(CI11,Y,Y,Y,N,N,N)
SOLUTN(R11,Y,Y,Y,N,N,N)
SOLUTN(POT,Y,Y,Y,N,N,N)

sk ok sk sk ke sk sk sk sfes sosk ook sk skosk kst sk sk sk sk skesk sesk ook skeosk sk skt sie sk skesk skesk skesk sosk ook skok skt skeosk sk skesk skeok

Group 8. Terms & Devices

TERMS (C11 ,N,N.N,Y,Y,Y)

TERMS (R11 ,N,N,N,Y,N,Y)

TERMS (POT ,N,N,Y,N,Y.,Y)

sk ok sk sk ke sk sk sk skesk sosk ook sk skosk skt sk sk skes skesk sesk ook skeosk sk skt sie sk skesk skesk skesk sosk sk sk skt skeosk ks skesk skeok
Group 9. Properties

PRESSO = 1.000000E+05 ;TEMPO = 2.730000E+02

VFY



SETPRPS(1, 67)

RHO! = 1.000000E+00

ENUL = 1.000000E-+00

ENUT = 0.000000E-+00

DVOIDT = 1.180000E-04

PRNDTL(C! )= -1.695000E-06 ;PRNDTL(C3 )= -1.695000E-06
PRNDTL(C5 )= -1.695000E-06 ;PRNDTL(C7 )= -1.695000E-06
PRNDTL(C9 )= -1.695000E-06 ;PRNDTL(POT ) = -8.070000E-06

st sk stk stk s sk s sk ok sk skesk stk sk skosk ks skesk stk sk sosk skosk ik stk sk sk skosk ksl stk stk skt skoskoskosk skok ok skok

Group 10.Inter-Phase Transfer Processes
st sk sk sk sk sheske sk sk sieosie sfeske sk sk skeoske sesk sk sk skeoske sesk stk sheoske skeoske st sheoske sk sk sk sfeske sk sk sieske sfeske sk sk seske skesk stk skesk sk
Group 11.Initialise Var/Porosity Fields
FIINIT(C1 )= 0.000000E+00 ;FIINIT(C3 )= 0.000000E+00
FIINIT(C5 )= 0.000000E+00 ;FIINIT(C7 )= 0.000000E+00
FIINIT(C9 )= 5.000000E+00 ;FTIINIT(C11 )= 1.700000E+00
FIINIT(R11 )= 0.000000E+00 ;FIINIT(POT )= 3.450000E+01

No PATCHes used for this Group

INIADD = F

sk st sk sk ks stk sk seoske sk sk ksl skesk sk seoske skeosk sk sk siesk stk sk skeosk sk sk siesk stk sk seoskoskosk ks stk sk skoskoskoskokosk keok

Group 12. Convection and diffusion adjustments

PATCH (GP12DFNT,VOLUME.0,0,0,0,0,0,1,50)

COVAL (GP12DFNT,C! , 1.000000E-01, 0.000000E+00)
COVAL (GP12DFNT,C3 , 1.000000E-01, 0.000000E+00)
COVAL (GP12DFNT,C5 , 1.000000E-01, 0.000000E+00)
COVAL (GP12DFNT,C7 , 1.000000E-01, 0.000000E+00)
COVAL (GP12DFNT,C9 , 1.000000E-01, 0.000000E+00)
COVAL (GP12DFNT,POT , 1.000000E-01, 0.000000E+00)

ok ok sk sk sesk ook s sk sk kst sk sk sk sk skesk skosk skosk ook sk skt siesk sk sk skesk sesk skosk sk sk skt sk sk skeosk skesk skesk sk skok sk

Group 13. Boundary & Special Sources

PATCH (EAST ,EAST ,2,0,0,0,0,0,1,50)
COVAL (EAST .,POT, FIXVAL , 3.140000E+01)

PATCH (WEST ,WEST ,1,0,0,0,0,0,1,50)
COVAL (WEST ,C9 ,FIXVAL , 5.000000E+00)
COVAL (WEST ,POT,FIXVAL , 3.450000E+01)

PATCH (INLTNO ,NORTH ,3,0,0,0,0,0,1,50)
COVAL (INLTNO ,POT, FIXFLU |, 7.820000E-09)

PATCH (SOUR ,VOLUME,5,28,7,9,1,1,1,50)

COVAL (SOUR ,C1 ,4.860000E-08, 1.424000E+01)
COVAL (SOUR ,C3 , 1.157000E-08, 5.096000E+01)
COVAL (SOUR ,C5 , 6.360000E-08, 4.560000E+00)
COVAL (SOUR ,C7 , 5.670000E-08, 2.574000E+01)

V¥E



PATCH (RETARDB ,VOLUME,0,0,0,0,0,0,1,50)
COVAL (RETARDB,C1 ,GRND ,GRND )

PATCH (RETARDT ,VOLUME,0,0,0,0,0,0,1,50)
COVAL (RETARDT ,C3 , GRND , GRND )

PATCH (RETARDE ,VOLUME.,0,0,0,0,0,0,1,50)
COVAL (RETARDE ,C5 ,GRND ,GRND )

PATCH (RETARDX ,VOLUME.,0,0,0,0,0,0,1,50)
COVAL (RETARDX ,C7 ,GRND ,GRND )

PATCH (MENTNB ,VOLUME,0,0,0,0,0,0,1,50)
COVAL (MENTNB ,C1 , GRND4 , 0.000000E+00)

PATCH (MENTNT ,VOLUME,0,0,0,0,0,0,1,50)
COVAL (MENTNT ,C3 ,GRND4 , 0.000000E+00)

PATCH (MENTNE ,VOLUME,0,0,0,0,0,0,1,50)
COVAL (MENTNE ,C5 ,GRND4 , 0.000000E+00)

PATCH (MENTNX ,VOLUME,0,0,0,0,0,0,1,50)
COVAL (MENTNX ,C7 ,GRND4 , 0.000000E+00)

EGWF = T

sk sk she sk st sk skt sfeske sk sk sieske sfeske sk sk sieoske sesk skeske skeoske skeoskoskeske sheoske skeoske sk sheoske skeoske st sfeske skeoske sieske sesk stk skeosk skeskoskokosksk

Group 14. Downstream Pressure For PARAB

sk sk sk sk sk sheoske st sk siesie sfeske sk sk sieske seske sk sk skeoske skesk stk skeosk skesk stk skeske skeoske stk sleske steoskeosieste seske skeskeosieoske seskoskekeoskesk sk
Group 15. Terminate Sweeps

LSWEEP = 500

RESFAC = 1.000000E-05

sk ok sk sk ke sk sk sk skesk sosk sosk ook skosk skt sk sk sk s skesk sesk ook skeosk skosk skt sieosk skesk stesk skesk sosk sk skok skt skeosk skesk skesk skeok

Group 16. Terminate Iterations

s sk sfeosie st sk sk sk sfeoske sk sk sk skeoske sk sk sheosie sk sk sk sk sfeoske sie sk sheske steoske sk sk skeosie steoske sieske skeoske sie sk sk steoskeosie sk sk sieskoskeosk skoskosikesk
Group 17. Relaxation

RELAX(C1 ,FALSDT, 9.999000E+05)

RELAX(C3 ,FALSDT, 9.999000E+05)

RELAX(CS5 ,FALSDT, 9.999000E+05)

RELAX(C7 ,FALSDT, 9.999000E+05)

RELAX(C9 ,FALSDT, 9.999000E+05)

RELAX(CI11 ,FALSDT, 9.999000E+05)

RELAX(POT ,LINRLX, 7.000000E-01)

sk sk sfeosie st sk sk sk sfeoske sk sk sfeske skeske sk sk sfeosie skeoske sk sk sfeoske sie sk sleske steoske sk sk skeosie steoskesieske skeoste sie sk sk steoskeosie sk sk skeskoskesk skokoskesk
Group 18. Limits

VARMAX(U1 )= 1.000000E+06 ;VARMIN(U1 ) =-1.000000E+06
VARMAX(V1 )= 1.000000E+06 ;VARMIN(V1 ) =-1.000000E+06
VARMAX(C1 )= 1.000000E+02 ;VARMIN(C1 ) = 0.000000E+00
VARMAX(C3 )= 1.000000E+02 ;VARMIN(C3 ) = 0.000000E+00
VARMAX(CS5 )= 1.000000E+02 ;VARMIN(CS5 ) = 0.000000E+00

VFO



VARMAX(C7 )= 1.000000E+02 ;VARMIN(C7 )= 0.000000E+00
VARMAX(C9 )= 5.000000E+00 ;VARMIN(C9 ) = 0.000000E+00
VARMAX(C11 )= 1.000000E+02 ;VARMIN(C11 ) = 0.000000E+00

sk sk sfe sk sk sk sk sfe sk sk sk sieoske sfeske sk sk skeoske sesk sk sk skeoske seoske stk sheoske sk sk siesie sheoske sk sk sk sfeske steske sk sesk stk skesk skesk ke sksk
Group 19. EARTH Calls To GROUND Station

USEGRD = T ;USEGRX= T

POTVEL = T

ASAP = T

PARSOL = T

IDISPB = 1 ;IDISPC = 50

RG( 1) =2.017500E-05
RG( 2)=2.017500E-06
RG( 3)= 1.000000E+00
RG( 4) = 1.340000E+00
RG( 5)=2.060000E+00
RG( 6)=3.310000E+00
RG( 7) = 3.510000E+00
RG( 8)=5.690000E-05
RG( 9)=4.770000E-01
RG( 10) =2.690000E+00
RG( 11) = 1.020000E-04
RG( 12) =4.270000E-01
RG( 13) = 3.252000E+00
RG( 14) = 5.860000E-05
RG( 15)=2.720000E-01
RG( 16) = 1.288000E+00
RG( 17) = 6.690000E-05
RG( 18)=3.310000E-01
RG( 19) = 4.681000E+00
RG(20)=4.100000E-01
RG(21)=3.500000E-01
RG(22) = 3.000000E-01
RG(23)=3.000000E-01
RG( 24) = 1.175000E-05
RG(25)=3.000000E-08
RG(26) = 5.700000E-08
RG(27)=2.400000E-08
RG( 28)=4.100000E-08
sk ok sk sk ke sk sk sk sfesk sosk ook sk skosk kst sk sk sk s skesk sesk sosk sk skoske skt sie sk skesk skesk sesk sosk ook skok skt skt ks skesk skeok
Group 20. Preliminary Printout
ECHO = T

sk ok sk sk ke sk sk sk sfes sosk ook sk skosk kst sk sk sk sk skesk sesk ook skeosk sk skt sie sk skesk skesk skesk sosk ook skok skt skeosk sk skesk skeok

Group 21. Print-out of Variables
sk ok sk sk ke sk sk sk skes sesk ook sk skosk skt sk sk skesk skosk sesk ook sk sk skt sie sk skesk skesk sesk sosk sk skok skt skesk skeosk skesk skosk

Group 22. Monitor Print-Out

IXMON = 28 ;IYMON = 10 ;IZMON = 1
NPRMON = 100000
NPRMNT = 1

TSTSWP = -1

VY5



sk sk sk s ok sk stk sk ook s s ksl skesk stk soske sk sk sk sk siesk stk sk sk sk sk sk siesk stk sk ook sk sk skesk stk sk skeskeoskoskokosk keok

Group 23.Field Print-Out & Plot Control
NPRINT = 100000
NTPRIN = 100000 ;ISTPRF = 1;ISTPRL= 10000
ISWPRF = 1 ;ISWPRL = 100000
No PATCHes used for this Group
st sk sk sk sk sfeske st sk sieske sfeske st sk skeske sesk sk sk skeoske seske stk skeoske skeoske st sheoske sk sk siesie sfeske st sk sieske sfeske skeske seske shesk stk skesk sk
Group 24. Dumps For Restarts
IDISPA = 1 ;IDISPB = 1 ;IDISPC = 50
CSG1 ='B'

GVIEW(P,0.000000E+00,0.000000E+00,1.000000E+00)
GVIEW (UP,0.000000E+00,1.000000E+00,0.000000E+00)

>DOM, SIZE, 7.500000E+02, 4.000000E+01, 1.000000E-02
>DOM, MONIT, 6.000000E+02, 3.800000E+01, 5.000000E-03
>DOM, SCALE, 1.000000E+00, 1.000000E+00, 1.000000E+00
>DOM, SNAPSIZE, 1.000000E-02

>(0BJ, NAME, INLET

>OBJ, POSITION, 0.000000E+00, 0.000000E+00, 0.000000E-+00
>O0BJ, SIZE, 0.000000E+00, 2.800000E+01, 1.000000E-02
>(0OBJ, CLIPART, cube3t

>O0BJ, ROTATION24, 1

>0OBJ, TYPE, USER _DEFINED

>0BJ, NAME, OUTLET

>0OBJ, POSITION, 7.500000E+02, 0.000000E+00, 0.000000E+00
>OBJ, SIZE, 0.000000E+00, 2.800000E+01, 1.000000E-02
>O0BJ, CLIPART, cubel2t

>0BJ, ROTATION24, 1

>0BJ, TYPE, USER_DEFINED

>0OBJ, NAME, INLTNO

>0OBJ, POSITION, 0.000000E+00, 4.000000E+01, 0.000000E+00
>OBJ, SIZE, 7.500000E+02, 0.000000E+00, 1.000000E-02
>O0BJ, CLIPART, default

>0BJ, ROTATION24, 1

>0OBJ, TYPE, USER_DEFINED

>0BJ, NAME, SOUR

>O0OBJ, POSITION, 1.000000E+02, 2.800000E+01, 0.000000E+00
>OBJ, SIZE, 4.900000E+02, 8.000000E+00, 1.000000E-02
>O0BJ, CLIPART, default

>0BJ, ROTATION24, 1

>0BJ, TYPE, USER_DEFINED

STOP

\FY



TALK=T:RUN( 1, 1)

sk sk sk s ksl stk sk seoske s s ksl skesk stk sk sk sk sk sk siesk stk sk sk sk sk sk ks stk sk ook sk sk skesk stk sk skoskeoskoskokosk keok

QI created by VDI menu, Version 3.5, Date 20/10/03
CPVNAM=VDI;SPPNAM=Core

3k st sk s ksl stk sk ook sk s ksl skesk stk seoske sk s sk sk siesk stk sk sk sk sk sk siesk stk sk ook sk sk skesk stk sk skoskoskoskokosk keok

IRUNN = 1 ;LIBREF = 0
sk sk skeosk sk sk skeske steske skeske sheoske skeske skesk siesk skeske skeske sieoske skeosk skeoske skesie sk sieosk skeskeoskeske steske skeske sleske skt siokosiokoskoskoskeskoskeskoskesk
Group 1. Run Title
TEXT( MONOD KINETICS )
sk sk skeosk sk sk skeske steske skeske sfeoske skeske skosk sk skeske skeske skeoske skesk skeoske skeske sk stk skeske skeske steske skesk sleske skt siokosioskoskeoskoskeskeoskeskoskesk
Group 2. Transience
STEADY=F

* Set overall time and no. of steps
RSET(U,0.000000E+00,1.576800E+09,50)

* Modify regions
sk sk sk sk sk sk sfeoske sheoske sk siesk skeske skeske skeske skeoske skeoske skeoske sk sieosk skeskeoskeske skeske skesk skeosk skeske skt ik skeskoskeske stk skesk sk skoskoskek
Groups 3, 4, 5 Grid Information

* Overall number of cells, RSET(M,NX,NY,NZ,tolerance)
RSET(M,35,10,1)

sk st sk sk ks stk sk seoske sk sk ksl skesk sk seoske skeosk sk sk siesk stk sk skeosk sk sk siesk stk sk seoskoskosk ks stk sk skoskoskoskokosk keok

Group 6. Body-Fitted coordinates
sk sk skeske skeoske skesk skeosk skeske skesk skesk skesk skeosk skesk skesk sleosk stesk skeosk stesk skesk skeostke steske skeske skeste st sk skesk seskoskesk sk skesk sk sk skesk
Group 7. Variables: STOREd,SOLVEd,NAMEd
ONEPHS = T
* Non-default variable names
NAME(149)=R11 ; NAME(150)=POT
* Solved variables list
SOLVE(C1 ,C3 ,C5 ,C7 ,C9 ,CI1,R11,POT)
* Stored variables list
STORE(V1 ,Ul ,P1)
* Additional solver options
SOLUTN(CI ,Y,Y,Y,N,N,N)
SOLUTN(C3 ,Y,Y,Y,N,N,N)
SOLUTN(CS ,Y,Y,Y,N,N,N)
SOLUTN(C7 ,Y,Y,Y,N,N,N)
SOLUTN(C9 ,Y,Y,Y,N,N,N)
SOLUTN(CI11,Y,Y,Y,N,N,N)
SOLUTN(R11,Y,Y,Y,N,N,N)
SOLUTN(POT,Y,Y,Y,N,N,N)

sk ok sk sk ke sk sk sk sfes sosk ook sk skosk kst sk sk sk sk skesk sesk ook skeosk sk skt sie sk skesk skesk skesk sosk ook skok skt skeosk sk skesk skeok

Group 8. Terms & Devices

TERMS (C11 ,N,N,N,Y,Y,Y)

TERMS (R11 ,N,N,N,Y,N,Y)

TERMS (POT ,N,N,Y,N,Y.,Y)

sk ok sk sk ke sk sk sk skesk sosk ook sk skosk skt sk sk skes skesk sesk ook skeosk sk skt sie sk skesk skesk skesk sosk sk sk skt skeosk ks skesk skeok
Group 9. Properties

PRESSO = 1.000000E+05 ;TEMPO = 2.730000E+02

VFA



SETPRPS(1, 67)

RHO! = 1.000000E+00

ENUL = 1.000000E-+00

ENUT = 0.000000E-+00

DVOIDT = 1.180000E-04

PRNDTL(C! )= -1.695000E-06 ;PRNDTL(C3 )= -1.695000E-06
PRNDTL(C5 )= -1.695000E-06 ;PRNDTL(C7 )= -1.695000E-06
PRNDTL(C9 )= -1.695000E-06 ;PRNDTL(POT ) = -8.070000E-06

st sk stk stk s sk s sk ok sk skesk stk sk skosk ks skesk stk sk sosk skosk ik stk sk sk skosk ksl stk stk skt skoskoskosk skok ok skok

Group 10.Inter-Phase Transfer Processes
st sk sk sk sk sheske sk sk sieosie sfeske sk sk skeoske sesk sk sk skeoske sesk stk sheoske skeoske st sheoske sk sk sk sfeske sk sk sieske sfeske sk sk seske skesk stk skesk sk
Group 11.Initialise Var/Porosity Fields
FIINIT(C1 )= 0.000000E+00 ;FIINIT(C3 )= 0.000000E+00
FIINIT(C5 )= 0.000000E+00 ;FIINIT(C7 )= 0.000000E+00
FIINIT(C9 )= 5.000000E+00 ;FTIINIT(C11 )= 1.700000E+00
FIINIT(R11 )= 0.000000E+00 ;FIINIT(POT )= 3.450000E+01

No PATCHes used for this Group

INIADD = F

sk st sk sk ks stk sk seoske sk sk ksl skesk sk seoske skeosk sk sk siesk stk sk skeosk sk sk siesk stk sk seoskoskosk ks stk sk skoskoskoskokosk keok

Group 12. Convection and diffusion adjustments

PATCH (GP12DFNT,VOLUME.0,0,0,0,0,0,1,50)

COVAL (GP12DFNT,C! , 1.000000E-01, 0.000000E+00)
COVAL (GP12DFNT,C3 , 1.000000E-01, 0.000000E+00)
COVAL (GP12DFNT,C5 , 1.000000E-01, 0.000000E+00)
COVAL (GP12DFNT,C7 , 1.000000E-01, 0.000000E+00)
COVAL (GP12DFNT,C9 , 1.000000E-01, 0.000000E+00)
COVAL (GP12DFNT,POT , 1.000000E-01, 0.000000E+00)

ok ok sk sk sesk ook s sk sk kst sk sk sk sk skesk skosk skosk ook sk skt siesk sk sk skesk sesk skosk sk sk skt sk sk skeosk skesk skesk sk skok sk

Group 13. Boundary & Special Sources

PATCH (EAST ,EAST ,2,0,0,0,0,0,1,50)
COVAL (EAST .,POT, FIXVAL , 3.140000E+01)

PATCH (WEST ,WEST ,1,0,0,0,0,0,1,50)
COVAL (WEST ,C9 ,FIXVAL , 5.000000E+00)
COVAL (WEST ,POT,FIXVAL , 3.450000E+01)

PATCH (INLTNO ,NORTH ,3,0,0,0,0,0,1,50)
COVAL (INLTNO ,POT, FIXFLU |, 7.820000E-09)

PATCH (SOUR ,VOLUME,5,28,7,9,1,1,1,50)

COVAL (SOUR ,C1 ,4.860000E-08, 1.424000E+01)
COVAL (SOUR ,C3 , 1.157000E-08, 5.096000E+01)
COVAL (SOUR ,C5 , 6.360000E-08, 4.560000E+00)
COVAL (SOUR ,C7 , 5.670000E-08, 2.574000E+01)
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PATCH (RETARDB ,VOLUME,0,0,0,0,0,0,1,50)
COVAL (RETARDB,C1 ,GRND ,GRND )

PATCH (RETARDT ,VOLUME.,0,0,0,0,0,0,1,50)
COVAL (RETARDT,C3 ,GRND ,GRND )

PATCH (RETARDE ,VOLUME.,0,0,0,0,0,0,1,50)
COVAL (RETARDE ,C5 ,GRND ,GRND )

PATCH (RETARDX ,VOLUME.,0,0,0,0,0,0,1,50)
COVAL (RETARDX ,C7 ,GRND ,GRND )

PATCH (MONODB ,VOLUME,0,0,0,0,0,0,1,50)
COVAL (MONODB ,C1 ,GRNDI1 , 0.000000E-+00)

PATCH (MONODT ,VOLUME,)0,0,0,0,0,0,1,50)
COVAL (MONODT ,C3 , GRND1 , 0.000000E+00)

PATCH (MONODE ,VOLUME,0,0,0,0,0,0,1,50)
COVAL (MONODE ,C5 , GRNDI , 0.000000E+00)

PATCH (MONODX ,VOLUME,0,0,0,0,0,0,1,50)
COVAL (MONODX ,C7 , GRNDI1 , 0.000000E+00)

PATCH (OXYGB ,VOLUME,0,0,0,0,0,0,1,50)
COVAL (OXYGB ,C9 ,GRND2 , 0.000000E+00)

PATCH (OXYGT ,VOLUME,0,0,0,0,0,0,1,50)
COVAL (OXYGT ,C9 , GRND2 , 0.000000E-+00)

PATCH (OXYGE ,VOLUME.,0,0,0,0,0,0,1,50)
COVAL (OXYGE ,C9 , GRND2 , 0.000000E+00)

PATCH (OXYGX ,VOLUME,0,0,0,0,0,0,1,50)
COVAL (OXYGX ,C9 , GRND2 , 0.000000E-+00)

PATCH (BACTRB ,VOLUME,0,0,0,0,0,0,1,50)
COVAL (BACTRB ,C11,GRND3 , 0.000000E+00)

PATCH (BACTRT ,VOLUME,0,0,0,0,0,0,1,50)
COVAL (BACTRT ,C11,GRND3 , 0.000000E-+00)

PATCH (BACTRE ,VOLUME,0,0,0,0,0,0,1,50)
COVAL (BACTRE ,C11,GRND3 , 0.000000E+00)

PATCH (BACTRX ,VOLUME,0,0,0,0,0,0,1,50)
COVAL (BACTRX ,C11,GRND3 , 0.000000E+00)

EGWF = T

Vo
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Group 14. Downstream Pressure For PARAB

st sk sk sk sk sheoske sk sk siesie sfeske sk sk skeoske sesk sk sk skeoske seosk stk sheoske skeoske st sheoske sk sk siesie sfeoske sk sk sieske sfeske st sk seoske sesk stk skesk sk
Group 15. Terminate Sweeps

LSWEEP = 500

RESFAC = 1.000000E-05

3k sk sk sk ks stk sk ook sk sk ksl skesk stk sk sk sk sk sk siesk stk sk skeosk sk sk siesk stk sk ook skoskoskesk stk sk skoskoskoskokosk keok

Group 16. Terminate Iterations

st sk sk sk sk sheske sk sk siesie sfeske sk sk skeoske sesk sk sk skeoske seske stk sheoske sk sk st sheoske sk sk sk sfeske st sk sieske seske sk sk seske sesk stk skesk sk
Group 17. Relaxation

RELAX(C1 ,FALSDT, 1.000000E+06)

RELAX(C3 ,FALSDT, 1.000000E+06)

RELAX(CS5 ,FALSDT, 1.000000E+06)

RELAX(C7 ,FALSDT, 1.000000E+06)

RELAX(C9 ,FALSDT, 9.999000E+05)

RELAX(C11 ,FALSDT, 9.999000E+05)

RELAX(POT ,LINRLX, 7.000000E-01)

st sk sk sk sk sheoske sk sk sieosie sfeske sk sk sieoske sesk sk sk skeoske sesk stk skeoske skeoske sk sheoske sfeoske sk sfeske sk sk sieske seske skeske sieske sesk stk skesk sk
Group 18. Limits

VARMAX(U1 )= 1.000000E+06 ;VARMIN(UI ) =-1.000000E+06
VARMAX(V1 )= 1.000000E+06 ;VARMIN(V1 ) =-1.000000E+06
VARMAX(C1 )= 1.000000E+02 ;VARMIN(C1 )= 0.000000E+00
VARMAX(C3 )= 1.000000E+02 ;VARMIN(C3 ) = 0.000000E+00
VARMAX(C5 )= 1.000000E+02 ;VARMIN(C5 ) = 0.000000E+00
VARMAX(C7 )= 1.000000E+02 ;VARMIN(C7 )= 0.000000E+00
VARMAX(C9 )= 5.000000E+00 ;VARMIN(C9 ) = 0.000000E+00
VARMAX(C11 )= 1.000000E+02 ;VARMIN(C11 )= 0.000000E+00

sk sk skeske skeoske sfeoske skeoske skt skesk skeosk skeske skeske skesk skeske skeoske sk sieosk skeoskoskeske skeske skesk skesk skeske skt siosk skesk skeskeoskeske skesk seokoskeskoskok
Group 19. EARTH Calls To GROUND Station

USEGRD = T ;USEGRX= T

POTVEL = T

ASAP = T

PARSOL = T

IDISPB = 1 ;IDISPC = 50

RG( 1)=2.017500E-05
RG( 2)=2.017500E-06

RG( 3)= 1.000000E+00
RG( 4) = 1.340000E+00
RG( 5) = 2.060000E+00
RG( 6) = 3.310000E+00
RG( 7) = 3.510000E+00
RG( 8)= 5.690000E-05

RG( 9) = 4.770000E-01

RG( 10) = 2.690000E+00
RG( 11)= 1.020000E-04
RG( 12) = 4.270000E-01
RG( 13) = 3.252000E+00
RG( 14) = 5.860000E-05
RG( 15) = 2.720000E-01

Vo)



RG( 16) = 1.288000E+00
RG('17) = 6.690000E-05

RG( 18) =3.310000E-01

RG( 19) = 4.681000E+00
RG(20) = 4.100000E-01
RG(21) =3.500000E-01
RG(22) = 3.000000E-01
RG(23) =3.000000E-01
RG(24) = 1.175000E-05

st sk sk sk sk sheoske sk sk sieske sfeske sk sk skeoske seske sk sk skeoske sesk stk sheoske skeoske st sheoske sk sk sk sfeske sk sk siesie seske skeske sieske shesk stk skesk sk
Group 20. Preliminary Printout
ECHO = T

3k sk sk sk ks stk sk seoske sk sk ksl skesk stk sk sk sk sk sk siesk stk sk skeosk sk sk ik stk sk seoskoskoskoskesk stk sk skoskoskoskokosk keok

Group 21. Print-out of Variables

sk sk sk sk ook stk sk seoske sk sk ks skesk stk seoske sk sk sk sk siesk stk sk skeosk sk sk siesk stk sk seoskoskosk ks stk sk skoskoskoskokosk skeok

Group 22. Monitor Print-Out

IXMON =  28:IYMON =  10:;IZMON = 1
NPRMON = 100000

NPRMNT = 1

TSTSWP = -1

sk st sk sk ks stk sk seoske sk sk ksl skesk sk seoske skeosk sk sk siesk stk sk skeosk sk sk siesk stk sk seoskoskosk ks stk sk skoskoskoskokosk keok

Group 23.Field Print-Out & Plot Control
NPRINT = 100000
NTPRIN = 100000 ;ISTPRF = 1;ISTPRL= 10000
ISWPRF = 1 ;ISWPRL = 100000
No PATCHes used for this Group
sk sk skesk sk sk skeske skeske skesk sfeske skesk skesk sieosk skeske skeske skeske skesk skeske skt sk stk skeske skeske skeske skesk sleske skl siokosiokoskeoskoskeskoskeskoskesk
Group 24. Dumps For Restarts
IDISPA = 1 ;IDISPB = 1 ;IDISPC = 50
CSGl1 =B

GVIEW(P,0.000000E+00,0.000000E+00,1.000000E+00)
GVIEW (UP,0.000000E+00,1.000000E+00,0.000000E+00)

>DOM, SIZE, 7.500000E+02, 4.000000E+01, 1.000000E-02
>DOM, MONIT,  6.000000E+02, 3.800000E+01, 5.000000E-03
>DOM, SCALE, 1.000000E+00, 1.000000E+00, 1.000000E+00
>DOM, SNAPSIZE, 1.000000E-02

>O0BJ, NAME, INLET

> (OBJ, POSITION, 0.000000E+00, 0.000000E+00, 0.000000E+00
>O0BJ, SIZE, 0.000000E+00, 2.800000E+01, 1.000000E-02
>QOBJ, CLIPART, cube3t

> 0OBJ, ROTATION24, 1

>0OBJ, TYPE, USER_DEFINED

>0OBJ, NAME, OUTLET

>O0OBJ, POSITION, 7.500000E+02, 0.000000E+00, 0.000000E+00
>O0BJ, SIZE, 0.000000E+00, 2.800000E+01, 1.000000E-02

VoY



> OBJ,
> OBJ,
> OBJ,

> OBJ,
> OBJ,
> OBJ,
> OBJ,
> OBJ,
> OBJ,

> OBJ,
> OBJ,
> OBJ,
> OBJ,
> OBJ,
> OBJ,
STOP

CLIPART, cubel2t
ROTATION24, 1
TYPE, USER_DEFINED

NAME, INLTNO

POSITION, 0.000000E+00, 4.000000E+01, 0.000000E+00
SIZE, 7.500000E+02, 0.000000E+00, 1.000000E-02
CLIPART, default

ROTATION24, 1

TYPE, USER_DEFINED

NAME, SOUR

POSITION, 1.000000E+02, 2.800000E+01, 0.000000E+00
SIZE, 4.900000E+02, 8.000000E+00, 1.000000E-02
CLIPART, default

ROTATION24, 1

TYPE, USER_DEFINED

VoY



TALK=T:RUN( 1, 1)

sk sk sk s ksl stk sk seoske s s ksl skesk stk sk sk sk sk sk siesk stk sk sk sk sk sk ks stk sk ook sk sk skesk stk sk skoskeoskoskokosk keok

QI created by VDI menu, Version 3.5, Date 20/10/03
CPVNAM=VDI;SPPNAM=Core

3k st sk s ksl stk sk ook sk s ksl skesk stk seoske sk s sk sk siesk stk sk sk sk sk sk siesk stk sk ook sk sk skesk stk sk skoskoskoskokosk keok

IRUNN = 1 ;LIBREF = 0
sk sk skeosk sk sk skeske steske skeske sheoske skeske skesk siesk skeske skeske sieoske skeosk skeoske skesie sk sieosk skeskeoskeske steske skeske sleske skt siokosiokoskoskoskeskoskeskoskesk
Group 1. Run Title
TEXT( NOSOURCE )
sk sk skeosk sk sk skeske steske skeske sfeoske skeske skosk sk skeske skeske skeoske skesk skeoske skeske sk stk skeske skeske steske skesk sleske skt siokosioskoskeoskoskeskeoskeskoskesk
Group 2. Transience
STEADY=F

* Set overall time and no. of steps
RSET(U,0.000000E+00,1.576800E+09,50)

* Modify regions
sk sk sk sk sk sk sfeoske sheoske sk siesk skeske skeske skeske skeoske skeoske skeoske sk sieosk skeskeoskeske skeske skesk skeosk skeske skt ik skeskoskeske stk skesk sk skoskoskek
Groups 3, 4, 5 Grid Information

* Overall number of cells, RSET(M,NX,NY,NZ,tolerance)
RSET(M,35,10,1)

sk st sk sk ks stk sk seoske sk sk ksl skesk sk seoske skeosk sk sk siesk stk sk skeosk sk sk siesk stk sk seoskoskosk ks stk sk skoskoskoskokosk keok

Group 6. Body-Fitted coordinates
sk sk skeske skeoske skesk skeosk skeske skesk skesk skesk skeosk skesk skesk sleosk stesk skeosk stesk skesk skeostke steske skeske skeste st sk skesk seskoskesk sk skesk sk sk skesk
Group 7. Variables: STOREd,SOLVEd,NAMEd
ONEPHS = T
* Non-default variable names
NAME(149)=R11 ; NAME(150)=POT
* Solved variables list
SOLVE(C1 ,C3 ,C5 ,C7 ,C9 ,CI1,R11,POT)
* Stored variables list
STORE(V1 ,Ul ,P1)
* Additional solver options
SOLUTN(CI ,Y,Y,Y,N,N,N)
SOLUTN(C3 ,Y,Y,Y,N,N,N)
SOLUTN(CS ,Y,Y,Y,N,N,N)
SOLUTN(C7 ,Y,Y,Y,N,N,N)
SOLUTN(C9 ,Y,Y,Y,N,N,N)
SOLUTN(CI11,Y,Y,Y,N,N,N)
SOLUTN(R11,Y,Y,Y,N,N,N)
SOLUTN(POT,Y,Y,Y,N,N,N)

sk ok sk sk ke sk sk sk sfes sosk ook sk skosk kst sk sk sk sk skesk sesk ook skeosk sk skt sie sk skesk skesk skesk sosk ook skok skt skeosk sk skesk skeok

Group 8. Terms & Devices

TERMS (C11 ,N,N,N,Y,Y,Y)

TERMS (R11 ,N,N,N,Y,N,Y)

TERMS (POT ,N,N,Y,N,Y.,Y)

sk ok sk sk ke sk sk sk skesk sosk ook sk skosk skt sk sk skes skesk sesk ook skeosk sk skt sie sk skesk skesk skesk sosk sk sk skt skeosk ks skesk skeok
Group 9. Properties

PRESSO = 1.000000E+05 ;TEMPO = 2.730000E+02

Vof



SETPRPS(1, 67)

RHO! = 1.000000E+00

ENUL = 1.000000E-+00

ENUT = 0.000000E-+00

DVOIDT = 1.180000E-04

PRNDTL(C! )= -1.695000E-06 ;PRNDTL(C3 )= -1.695000E-06
PRNDTL(C5 )= -1.695000E-06 ;PRNDTL(C7 )= -1.695000E-06
PRNDTL(C9 )= -1.695000E-06 ;PRNDTL(POT ) = -8.070000E-06

st sk stk stk s sk s sk ok sk skesk stk sk skosk ks skesk stk sk sosk skosk ik stk sk sk skosk ksl stk stk skt skoskoskosk skok ok skok

Group 10.Inter-Phase Transfer Processes
st sk sk sk sk sheske sk sk sieosie sfeske sk sk skeoske sesk sk sk skeoske sesk stk sheoske skeoske st sheoske sk sk sk sfeske sk sk sieske sfeske sk sk seske skesk stk skesk sk
Group 11.Initialise Var/Porosity Fields
FIINIT(C1 )= 0.000000E+00 ;FIINIT(C3 )= 0.000000E+00
FIINIT(C5 )= 0.000000E+00 ;FIINIT(C7 )= 0.000000E+00
FIINIT(C9 )= 5.000000E+00 ;FTIINIT(C11 )= 1.700000E+00
FIINIT(R11 )= 0.000000E+00 ;FIINIT(POT )= 3.450000E+01

No PATCHes used for this Group

INIADD = F

sk st sk sk ks stk sk seoske sk sk ksl skesk sk seoske skeosk sk sk siesk stk sk skeosk sk sk siesk stk sk seoskoskosk ks stk sk skoskoskoskokosk keok

Group 12. Convection and diffusion adjustments

PATCH (GP12DFNT,VOLUME.0,0,0,0,0,0,1,50)

COVAL (GP12DFNT,C! , 1.000000E-01, 0.000000E+00)
COVAL (GP12DFNT,C3 , 1.000000E-01, 0.000000E+00)
COVAL (GP12DFNT,C5 , 1.000000E-01, 0.000000E+00)
COVAL (GP12DFNT,C7 , 1.000000E-01, 0.000000E+00)
COVAL (GP12DFNT,C9 , 1.000000E-01, 0.000000E+00)
COVAL (GP12DFNT,POT , 1.000000E-01, 0.000000E+00)

ok ok sk sk sesk ook s sk sk kst sk sk sk sk skesk skosk skosk ook sk skt siesk sk sk skesk sesk skosk sk sk skt sk sk skeosk skesk skesk sk skok sk

Group 13. Boundary & Special Sources

PATCH (EAST ,EAST ,2,0,0,0,0,0,1,50)
COVAL (EAST .,POT, FIXVAL , 3.140000E+01)

PATCH (WEST ,WEST ,1,0,0,0,0,0,1,50)
COVAL (WEST ,C9 ,FIXVAL , 5.000000E+00)
COVAL (WEST ,POT,FIXVAL , 3.450000E+01)

PATCH (INLTNO ,NORTH ,3,0,0,0,0,0,1,50)
COVAL (INLTNO ,POT, FIXFLU |, 7.820000E-09)

PATCH (SOUR ,VOLUME,5,28,7,9,1,1,1,36)

COVAL (SOUR ,C1 ,4.860000E-08, 1.424000E+01)
COVAL (SOUR ,C3 , 1.157000E-08, 5.096000E+01)
COVAL (SOUR ,C5 , 6.360000E-08, 4.560000E+00)
COVAL (SOUR ,C7 , 5.670000E-08, 2.574000E+01)

AN



PATCH (RETARDB ,VOLUME,0,0,0,0,0,0,1,50)
COVAL (RETARDB,C1 ,GRND ,GRND )

PATCH (RETARDT ,VOLUME.,0,0,0,0,0,0,1,50)
COVAL (RETARDT,C3 ,GRND ,GRND )

PATCH (RETARDE ,VOLUME,)0,0,0,0,0,0,1,50)
COVAL (RETARDE ,C5 ,GRND ,GRND )

PATCH (RETARDX ,VOLUME.,0,0,0,0,0,0,1,50)
COVAL (RETARDX ,C7 ,GRND ,GRND )

PATCH (MONODB ,VOLUME,0,0,0,0,0,0,1,50)
COVAL (MONODB ,C1 ,GRNDI , 0.000000E-+00)

PATCH (MONODT ,VOLUME,)0,0,0,0,0,0,1,50)
COVAL (MONODT ,C3 , GRND1 , 0.000000E+00)

PATCH (MONODE ,VOLUME,0,0,0,0,0,0,1,50)
COVAL (MONODE ,C5 , GRNDI , 0.000000E+00)

PATCH (MONODX ,VOLUME,0,0,0,0,0,0,1,50)
COVAL (MONODX ,C7 , GRNDI1 , 0.000000E+00)

PATCH (OXYGB ,VOLUME,0,0,0,0,0,0,1,50)
COVAL (OXYGB ,C9 ,GRND2 , 0.000000E+00)

PATCH (OXYGT ,VOLUME,0,0,0,0,0,0,1,50)
COVAL (OXYGT ,C9 , GRND2 , 0.000000E+00)

PATCH (OXYGE ,VOLUME.,0,0,0,0,0,0,1,50)
COVAL (OXYGE ,C9 , GRND2 , 0.000000E+00)

PATCH (OXYGX ,VOLUME,0,0,0,0,0,0,1,50)
COVAL (OXYGX ,C9 , GRND2 , 0.000000E-+00)

PATCH (BACTRB ,VOLUME,0,0,0,0,0,0,1,50)
COVAL (BACTRB ,C11,GRND3 , 0.000000E+00)

PATCH (BACTRT ,VOLUME,0,0,0,0,0,0,1,50)
COVAL (BACTRT ,C11,GRND3 , 0.000000E-+00)

PATCH (BACTRE ,VOLUME,0,0,0,0,0,0,1,50)
COVAL (BACTRE ,C11,GRND3 , 0.000000E+00)

PATCH (BACTRX ,VOLUME,0,0,0,0,0,0,1,50)
COVAL (BACTRX ,C11, GRND3 , 0.000000E+00)

EGWF = T

\INg



sk sk sk s ok sk stk sk ook s s ksl skesk stk soske sk sk sk sk siesk stk sk sk sk sk sk siesk stk sk ook sk sk skesk stk sk skeskeoskoskokosk keok

Group 14. Downstream Pressure For PARAB

st sk sk sk sk sheoske sk sk siesie sfeske sk sk skeoske sesk sk sk skeoske seosk stk sheoske skeoske st sheoske sk sk siesie sfeoske sk sk sieske sfeske st sk seoske sesk stk skesk sk
Group 15. Terminate Sweeps

LSWEEP = 500

RESFAC = 1.000000E-05

3k sk sk sk ks stk sk ook sk sk ksl skesk stk sk sk sk sk sk siesk stk sk skeosk sk sk siesk stk sk ook skoskoskesk stk sk skoskoskoskokosk keok

Group 16. Terminate Iterations

st sk sk sk sk sheske sk sk siesie sfeske sk sk skeoske sesk sk sk skeoske seske stk sheoske sk sk st sheoske sk sk sk sfeske st sk sieske seske sk sk seske sesk stk skesk sk
Group 17. Relaxation

RELAX(C1 ,FALSDT, 1.000000E+06)

RELAX(C3 ,FALSDT, 1.000000E+06)

RELAX(CS5 ,FALSDT, 1.000000E+06)

RELAX(C7 ,FALSDT, 1.000000E+06)

RELAX(C9 ,FALSDT, 9.999000E+05)

RELAX(C11 ,FALSDT, 9.999000E+05)

RELAX(POT ,LINRLX, 7.000000E-01)

st sk sk sk sk sheoske sk sk sieosie sfeske sk sk sieoske sesk sk sk skeoske sesk stk skeoske skeoske sk sheoske sfeoske sk sfeske sk sk sieske seske skeske sieske sesk stk skesk sk
Group 18. Limits

VARMAX(U1 )= 1.000000E+06 ;VARMIN(UI ) =-1.000000E+06
VARMAX(V1 )= 1.000000E+06 ;VARMIN(V1 ) =-1.000000E+06
VARMAX(C1 )= 1.000000E+02 ;VARMIN(C1 )= 0.000000E+00
VARMAX(C3 )= 1.000000E+02 ;VARMIN(C3 ) = 0.000000E+00
VARMAX(C5 )= 1.000000E+02 ;VARMIN(C5 ) = 0.000000E+00
VARMAX(C7 )= 1.000000E+02 ;VARMIN(C7 )= 0.000000E+00
VARMAX(C9 )= 5.000000E+00 ;VARMIN(C9 ) = 0.000000E+00
VARMAX(C11 )= 1.000000E+02 ;VARMIN(C11 )= 0.000000E+00

sk sk skeske skeoske sfeoske skeoske skt skesk skeosk skeske skeske skesk skeske skeoske sk sieosk skeoskoskeske skeske skesk skesk skeske skt siosk skesk skeskeoskeske skesk seokoskeskoskok
Group 19. EARTH Calls To GROUND Station

USEGRD = T ;USEGRX= T

POTVEL = T

ASAP = T

PARSOL = T

IDISPB = 1 ;IDISPC = 50

RG( 1)=2.017500E-05
RG( 2)=2.017500E-06

RG( 3)= 1.000000E+00
RG( 4) = 1.340000E+00
RG( 5) = 2.060000E+00
RG( 6) = 3.310000E+00
RG( 7) = 3.510000E+00
RG( 8)= 5.690000E-05

RG( 9) = 4.770000E-01

RG( 10) = 2.690000E+00
RG( 11)= 1.020000E-04
RG( 12) = 4.270000E-01
RG( 13) = 3.252000E+00
RG( 14) = 5.860000E-05
RG( 15) = 2.720000E-01
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RG( 16) = 1.288000E+00
RG('17) = 6.690000E-05

RG( 18) =3.310000E-01

RG( 19) = 4.681000E+00
RG(20) = 4.100000E-01
RG(21) =3.500000E-01
RG(22) =3.000000E-01
RG(23) =3.000000E-01
RG(24) = 1.175000E-05

st sk sk sk sk sheoske sk sk sieske sfeske sk sk skeoske seske sk sk skeoske sesk stk sheoske skeoske st sheoske sk sk sk sfeske sk sk siesie seske skeske sieske shesk stk skesk sk
Group 20. Preliminary Printout
ECHO = T

3k sk sk sk ks stk sk seoske sk sk ksl skesk stk sk sk sk sk sk siesk stk sk skeosk sk sk ik stk sk seoskoskoskoskesk stk sk skoskoskoskokosk keok

Group 21. Print-out of Variables

sk sk sk sk ook stk sk seoske sk sk ks skesk stk seoske sk sk sk sk siesk stk sk skeosk sk sk siesk stk sk seoskoskosk ks stk sk skoskoskoskokosk skeok

Group 22. Monitor Print-Out

IXMON =  28:IYMON =  10:;IZMON = 1
NPRMON = 100000

NPRMNT = 1

TSTSWP = -1

sk st sk sk ks stk sk seoske sk sk ksl skesk sk seoske skeosk sk sk siesk stk sk skeosk sk sk siesk stk sk seoskoskosk ks stk sk skoskoskoskokosk keok

Group 23.Field Print-Out & Plot Control
NPRINT = 100000
NTPRIN = 100000 ;ISTPRF = 1;ISTPRL= 10000
ISWPRF = 1 ;ISWPRL = 100000
No PATCHes used for this Group
sk sk skesk sk sk skeske skeske skesk sfeske skesk skesk sieosk skeske skeske skeske skesk skeske skt sk stk skeske skeske skeske skesk sleske skl siokosiokoskeoskoskeskoskeskoskesk
Group 24. Dumps For Restarts
IDISPA = 1 ;IDISPB = 1 ;IDISPC = 50
CSGl1 =B

GVIEW(P,0.000000E+00,0.000000E+00,1.000000E+00)
GVIEW (UP,0.000000E+00,1.000000E+00,0.000000E+00)

>DOM, SIZE, 7.500000E+02, 4.000000E+01, 1.000000E-02
>DOM, MONIT,  6.000000E+02, 3.800000E+01, 5.000000E-03
>DOM, SCALE, 1.000000E+00, 1.000000E+00, 1.000000E+00
>DOM, SNAPSIZE, 1.000000E-02

>O0BJ, NAME, INLET

> (OBJ, POSITION, 0.000000E+00, 0.000000E+00, 0.000000E+00
>O0BJ, SIZE, 0.000000E+00, 2.800000E+01, 1.000000E-02
>QOBJ, CLIPART, cube3t

> 0OBJ, ROTATION24, 1

>0OBJ, TYPE, USER_DEFINED

>0OBJ, NAME, OUTLET

>O0BJ, POSITION, 7.500000E+02, 0.000000E+00, 0.000000E+00
>O0BJ, SIZE, 0.000000E+00, 2.800000E+01, 1.000000E-02

VOA



> OBJ,
> OBJ,
> OBJ,

> OBJ,
> OBJ,
> OBJ,
> OBJ,
> OBJ,
> OBJ,

> OBJ,
> OBJ,
> OBJ,
> OBJ,
> OBJ,
> OBJ,
STOP

CLIPART, cubel2t
ROTATION24, 1
TYPE, USER_DEFINED

NAME, INLTNO

POSITION, 0.000000E+00, 4.000000E+01, 0.000000E+00
SIZE, 7.500000E+02, 0.000000E+00, 1.000000E-02
CLIPART, default

ROTATION24, 1

TYPE, USER_DEFINED

NAME, SOUR

POSITION, 1.000000E+02, 2.800000E+01, 0.000000E+00
SIZE, 4.900000E+02, 8.000000E+00, 1.000000E-02
CLIPART, default

ROTATION24, 1

TYPE, USER_DEFINED

Vo4



TALK=T:RUN( 1, 1)

sk sk sk s ksl stk sk seoske s s ksl skesk stk sk sk sk sk sk siesk stk sk sk sk sk sk ks stk sk ook sk sk skesk stk sk skoskeoskoskokosk keok

QI created by VDI menu, Version 3.5, Date 20/10/03
CPVNAM=VDI;SPPNAM=Core

3k st sk s ksl stk sk ook sk s ksl skesk stk seoske sk s sk sk siesk stk sk sk sk sk sk siesk stk sk ook sk sk skesk stk sk skoskoskoskokosk keok

IRUNN = 1 ;LIBREF = 0
sk sk skeosk sk sk skeske steske skeske sheoske skeske skesk siesk skeske skeske sieoske skeosk skeoske skesie sk sieosk skeskeoskeske steske skeske sleske skt siokosiokoskoskoskeskoskeskoskesk
Group 1. Run Title
TEXT( RETARD )
sk sk skeosk sk sk skeske steske skeske sfeoske skeske skosk sk skeske skeske skeoske skesk skeoske skeske sk stk skeske skeske steske skesk sleske skt siokosioskoskeoskoskeskeoskeskoskesk
Group 2. Transience
STEADY=F

* Set overall time and no. of steps
RSET(U,0.000000E+00,1.576800E+09,50)

* Modify regions
sk sk sk sk sk sk sfeoske sheoske sk siesk skeske skeske skeske skeoske skeoske skeoske sk sieosk skeskeoskeske skeske skesk skeosk skeske skt ik skeskoskeske stk skesk sk skoskoskek
Groups 3, 4, 5 Grid Information

* Overall number of cells, RSET(M,NX,NY,NZ,tolerance)
RSET(M,35,10,1)

sk st sk sk ks stk sk seoske sk sk ksl skesk sk seoske skeosk sk sk siesk stk sk skeosk sk sk siesk stk sk seoskoskosk ks stk sk skoskoskoskokosk keok

Group 6. Body-Fitted coordinates
sk sk skeske skeoske skesk skeosk skeske skesk skesk skesk skeosk skesk skesk sleosk stesk skeosk stesk skesk skeostke steske skeske skeste st sk skesk seskoskesk sk skesk sk sk skesk
Group 7. Variables: STOREd,SOLVEd,NAMEd
ONEPHS = T
* Non-default variable names
NAME(149)=R11 ; NAME(150)=POT
* Solved variables list
SOLVE(C1 ,C3 ,C5 ,C7 ,C9 ,C11,R11,POT)
* Stored variables list
STORE(V1 ,Ul ,P1)
* Additional solver options
SOLUTN(CI ,Y,Y,Y,N,N,N)
SOLUTN(C3 ,Y,Y,Y,N,N,N)
SOLUTN(CS ,Y,Y,Y,N,N,N)
SOLUTN(C7 ,Y,Y,Y,N,N,N)
SOLUTN(C9 ,Y,Y,Y,N,N,N)
SOLUTN(CI11,Y,Y,Y,N,N,N)
SOLUTN(R11,Y,Y,Y,N,N,N)
SOLUTN(POT,Y,Y,Y,N,N,N)

sk ok sk sk ke sk sk sk sfes sosk ook sk skosk kst sk sk sk sk skesk sesk ook skeosk sk skt sie sk skesk skesk skesk sosk ook skok skt skeosk sk skesk skeok

Group 8. Terms & Devices

TERMS (C11 ,N,N,N,Y,Y,Y)

TERMS (R11 ,N,N,N,Y,N,Y)

TERMS (POT ,N,N,Y,N,Y.,Y)

sk ok sk sk ke sk sk sk skesk sosk ook sk skosk skt sk sk skes skesk sesk ook skeosk sk skt sie sk skesk skesk skesk sosk sk sk skt skeosk ks skesk skeok
Group 9. Properties

PRESSO = 1.000000E+05 ;TEMPO = 2.730000E+02
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SETPRPS(1, 67)

RHO! = 1.000000E+00

ENUL = 1.000000E-+00

ENUT = 0.000000E-+00

DVOIDT = 1.180000E-04

PRNDTL(C! )= -1.695000E-06 ;PRNDTL(C3 )= -1.695000E-06
PRNDTL(C5 )= -1.695000E-06 ;PRNDTL(C7 )= -1.695000E-06
PRNDTL(C9 )= -1.695000E-06 ;PRNDTL(POT ) = -8.070000E-06

st sk stk stk s sk s sk ok sk skesk stk sk skosk ks skesk stk sk sosk skosk ik stk sk sk skosk ksl stk stk skt skoskoskosk skok ok skok

Group 10.Inter-Phase Transfer Processes
st sk sk sk sk sheske sk sk sieosie sfeske sk sk skeoske sesk sk sk skeoske sesk stk sheoske skeoske st sheoske sk sk sk sfeske sk sk sieske sfeske sk sk seske skesk stk skesk sk
Group 11.Initialise Var/Porosity Fields
FIINIT(C1 )= 0.000000E+00 ;FIINIT(C3 )= 0.000000E+00
FIINIT(C5 )= 0.000000E+00 ;FIINIT(C7 )= 0.000000E+00
FIINIT(C9 )= 5.000000E+00 ;FTIINIT(C11 )= 1.700000E+00
FIINIT(R11 )= 0.000000E+00 ;FIINIT(POT )= 3.450000E+01

No PATCHes used for this Group

INIADD = F

sk st sk sk ks stk sk seoske sk sk ksl skesk sk seoske skeosk sk sk siesk stk sk skeosk sk sk siesk stk sk seoskoskosk ks stk sk skoskoskoskokosk keok

Group 12. Convection and diffusion adjustments

PATCH (GP12DFNT,VOLUME.0,0,0,0,0,0,1,50)

COVAL (GP12DFNT,C! , 1.000000E-01, 0.000000E+00)
COVAL (GP12DFNT,C3 , 1.000000E-01, 0.000000E+00)
COVAL (GP12DFNT,C5 , 1.000000E-01, 0.000000E+00)
COVAL (GP12DFNT,C7 , 1.000000E-01, 0.000000E+00)
COVAL (GP12DFNT,C9 , 1.000000E-01, 0.000000E+00)
COVAL (GP12DFNT,POT , 1.000000E-01, 0.000000E+00)

ok ok sk sk sesk ook s sk sk kst sk sk sk sk skesk skosk skosk ook sk skt siesk sk sk skesk sesk skosk sk sk skt sk sk skeosk skesk skesk sk skok sk

Group 13. Boundary & Special Sources

PATCH (EAST ,EAST ,2,0,0,0,0,0,1,50)
COVAL (EAST .,POT, FIXVAL , 3.140000E+01)

PATCH (WEST ,WEST ,1,0,0,0,0,0,1,50)
COVAL (WEST ,C9 ,FIXVAL , 5.000000E+00)
COVAL (WEST ,POT,FIXVAL , 3.450000E+01)

PATCH (INLTNO ,NORTH ,3,0,0,0,0,0,1,50)
COVAL (INLTNO ,POT, FIXFLU , 7.820000E-09)

PATCH (SOUR ,VOLUME,5,28,7,9,1,1,1,50)

COVAL (SOUR ,C1 ,4.860000E-08, 1.424000E+01)
COVAL (SOUR ,C3 , 1.157000E-08, 5.096000E+01)
COVAL (SOUR ,C5 , 6.360000E-08, 4.560000E+00)
COVAL (SOUR ,C7 , 5.670000E-08, 2.574000E+01)

\ld



PATCH (RETARDB ,VOLUME,0,0,0,0,0,0,1,50)
COVAL (RETARDB,C1 ,GRND ,GRND )

PATCH (RETARDT ,VOLUME.,0,0,0,0,0,0,1,50)
COVAL (RETARDT,C3 ,GRND ,GRND )

PATCH (RETARDE ,VOLUME.,0,0,0,0,0,0,1,50)
COVAL (RETARDE ,C5 ,GRND ,GRND )

PATCH (RETARDX ,VOLUME.,0,0,0,0,0,0,1,50)
COVAL (RETARDX ,C7 ,GRND ,GRND )

EGWF = T

sk sk sk sk ks stk sk seoske sk sk ksl skesk stk soske sk sk skosk siesk stk sk skeosk sk sk ik stk sk seosk sk sk skesk stk sk skeskoskoskokok keok

Group 14. Downstream Pressure For PARAB

st sk sk sk sk sfeske sk sk sieosie sfeske sk sk skeoske sesk sk sk skeoske sesk stk sheoske sk sk st sheoske st sk st sfeske st sk siesie seske steske sieske sesk stk skesk sk
Group 15. Terminate Sweeps

LSWEEP = 500

RESFAC = 1.000000E-05

sk st sk sk ks stk sk s sk sk sk ksl skesk stk seoske skeoskoskosk siesk stk sk sk sk sk sk siesk stk sk seoskoskosk ks stk sk skoskoskoskokosk skok

Group 16. Terminate Iterations

st sk sk sk skt sheoske sk sk sieosie sfeske sk sk sieoske seske sk sk skeoske skesk stk skeoske skeske st sheske skeoske stk sfeske steoskeosieste seske stk sieske sesk ket skesk sk
Group 17. Relaxation

RELAX(C1 ,FALSDT, 1.000000E+06)

RELAX(C3 ,FALSDT, 1.000000E+06)

RELAX(CS5 ,FALSDT, 1.000000E+06)

RELAX(C7 ,FALSDT, 1.000000E+06)

RELAX(C9 ,FALSDT, 9.999000E+05)

RELAX(CI11 ,FALSDT, 9.999000E+05)

RELAX(POT ,LINRLX, 7.000000E-01)

sk sk sfeosie st ske sk sk sfeoske sk sk sfeoske skeoske sk sk sheosie sk sk sk sk sfeoske sie sk sheske steoske sk sk sheosie steoske sk sk skeoske sie sk skesk steoskeosie sk sk skeskoskesk skoskosikesk
Group 18. Limits

VARMAX(U1 )= 1.000000E+06 ;VARMIN(UI ) =-1.000000E+06
VARMAX(V1 )= 1.000000E+06 ;VARMIN(V1 ) =-1.000000E+06
VARMAX(C1 )= 1.000000E+02 ;VARMIN(C1 )= 0.000000E+00
VARMAX(C3 )= 1.000000E+02 ;VARMIN(C3 ) = 0.000000E+00
VARMAX(C5 )= 1.000000E+02 ;VARMIN(C5 ) = 0.000000E+00
VARMAX(C7 )= 1.000000E+02 ;VARMIN(C7 )= 0.000000E+00
VARMAX(C9 )= 5.000000E+00 ;VARMIN(C9 ) = 0.000000E+00
VARMAX(C11 )= 1.000000E+02 ;VARMIN(C11 )= 0.000000E+00

sk sk st sk sfeosie st ske sk sk skeoske ke sk sk skeoske st sk sfeosie sk sk skesk sfeoske sie sk sheske steoske sk sk sfeosie steske skt skeoske sie sk sk steskeosieske sk sieskoskeok skosk
Group 19. EARTH Calls To GROUND Station

USEGRD = T ;USEGRX= T

POTVEL = T

ASAP = T

PARSOL = T

IDISPB = 1 ;IDISPC = 50

RG( 1)=2.017500E-05
RG( 2)=2.017500E-06
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RG( 3)= 1.000000E+00
RG( 4) = 1.340000E+00
RG( 5)=2.060000E+00
RG( 6)=3.310000E+00
RG( 7)=3.510000E+00
RG( 8)=5.690000E-05
RG( 9)=4.770000E-01
RG( 10) =2.690000E+00
RG( 11) = 1.020000E-04
RG( 12) =4.270000E-01
RG( 13) = 3.252000E+00
RG( 14) = 5.860000E-05
RG( 15)=2.720000E-01
RG( 16) = 1.288000E+00
RG( 17) = 6.690000E-05
RG( 18)=3.310000E-01
RG( 19) = 4.681000E+00
RG(20)=4.100000E-01
RG(21)=3.500000E-01
RG(22)=3.000000E-01
RG(23)=3.000000E-01
RG( 24) = 1.175000E-05
sk sk sk sk skt sheske st sk sieosie sfeske sk sk sieoske sesk sk sk skeoske skesk skesie skeoske skesk stk sheoske skeoske sk sheske skeoskeosiesie sesk stk sieske skesk stk skesk sk
Group 20. Preliminary Printout
ECHO = T

3k st sfe sk sk stk sk s sk sk sk ksl skesk stk seoske skeosk sk sk siesk stk sk skeosk skoskeosiesk stk sk skeoskoskosk ks stk sk skeoskoskoskokosk keok

Group 21. Print-out of Variables
sk sk sk sk sk sheoske st sk siesie sfeske sk sk sieske seske sk sk skeoske skesk stk skeosk skesk stk skeske skeoske stk sleske steoskeosieste seske skeskeosieoske seskoskekeoskesk sk

Group 22. Monitor Print-Out

IXMON =  28:IYMON =  10:;IZMON = 1
NPRMON = 100000

NPRMNT = 1

TSTSWP = -1

sk ok sk sk ke sk sk sk skesk sosk ook sk skosk skt sk sk sk s skesk sesk ook sk skoske skt skt skesk skesk skesk sosk ook skok skt skl skesk skesk skeok

Group 23.Field Print-Out & Plot Control
NPRINT = 100000
NTPRIN = 100000 ;ISTPRF = 1;ISTPRL= 10000
ISWPRF = 1 ;ISWPRL = 100000
No PATCHes used for this Group
sk sk sfeosie st ske sk sk sfeoske sk sk sfeske skeoske s sk sfeosie sk sk sk sk sfeoske sie sk sk steoske sk sk skeosie steoske sieske skeoske sie sk sk steoskeosie sk sk sieskoskesk skoskoskesk
Group 24. Dumps For Restarts
IDISPA = 1 ;IDISPB = 1 ;IDISPC = 50
CSGl1 =B

GVIEW(P,0.000000E+00,0.000000E+00,1.000000E+00)
GVIEW(UP,0.000000E+00,1.000000E+00,0.000000E+00)

>DOM, SIZE, 7.500000E+02, 4.000000E+01, 1.000000E-02
>DOM, MONIT, 6.000000E+02, 3.800000E+01, 5.000000E-03

VY



>DOM,
>DOM,

> OBJ,
> OBJ,
> OBJ,
> OBJ,
> OBJ,
> OBJ,

> OBJ,
> OBJ,
> OBJ,
> OBJ,
> OBJ,
> OBJ,

> OBJ,
> OBJ,
> OBJ,
> OBJ,
> OBJ,
> OBJ,

> OBJ,
> OBJ,
> OBJ,
> OBJ,
> OBJ,
> OBJ,
STOP

SCALE, 1.000000E+00, 1.000000E+00, 1.000000E+00
SNAPSIZE, 1.000000E-02

NAME, INLET

POSITION, 0.000000E+00, 0.000000E+00, 0.000000E+00
SIZE, 0.000000E+00, 2.800000E+01, 1.000000E-02
CLIPART, cube3t

ROTATION24, 1

TYPE, USER DEFINED

NAME, OUTLET

POSITION, 7.500000E+02, 0.000000E+00, 0.000000E+00
SIZE, 0.000000E+00, 2.800000E+01, 1.000000E-02
CLIPART, cubel2t

ROTATION24, 1

TYPE, USER_DEFINED

NAME, INLTNO

POSITION, 0.000000E+00, 4.000000E+01, 0.000000E+00
SIZE, 7.500000E+02, 0.000000E+00, 1.000000E-02
CLIPART, default

ROTATION24, 1

TYPE, USER _DEFINED

NAME, SOUR

POSITION, 1.000000E+02, 2.800000E+01, 0.000000E+00
SIZE, 4.900000E+02, 8.000000E+00, 1.000000E-02
CLIPART, default

ROTATION24, 1

TYPE, USER DEFINED

15



TALK=T:RUN( 1, 1)

sk sk sk s ksl stk sk seoske s s ksl skesk stk sk sk sk sk sk siesk stk sk sk sk sk sk ks stk sk ook sk sk skesk stk sk skoskeoskoskokosk keok

QI created by VDI menu, Version 3.5, Date 20/10/03
CPVNAM=VDI;SPPNAM=Core

3k st sk s ksl stk sk ook sk s ksl skesk stk seoske sk s sk sk siesk stk sk sk sk sk sk siesk stk sk ook sk sk skesk stk sk skoskoskoskokosk keok

IRUNN = 1 ;LIBREF = 0
sk sk skeosk sk sk skeske steske skeske sheoske skeske skesk siesk skeske skeske sieoske skeosk skeoske skesie sk sieosk skeskeoskeske steske skeske sleske skt siokosiokoskoskoskeskoskeskoskesk
Group 1. Run Title
TEXT( ZERO ORDER KINETICS )
sk sk skeosk sk sk skeske steske skeske sfeoske skeske skosk sk skeske skeske skeoske skesk skeoske skeske sk stk skeske skeske steske skesk sleske skt siokosioskoskeoskoskeskeoskeskoskesk
Group 2. Transience
STEADY=F

* Set overall time and no. of steps
RSET(U,0.000000E+00,1.576800E+09,50)

* Modify regions
sk sk sk sk sk sk sfeoske sheoske sk siesk skeske skeske skeske skeoske skeoske skeoske sk sieosk skeskeoskeske skeske skesk skeosk skeske skt ik skeskoskeske stk skesk sk skoskoskek
Groups 3, 4, 5 Grid Information

* Overall number of cells, RSET(M,NX,NY,NZ,tolerance)
RSET(M,35,10,1)

sk st sk sk ks stk sk seoske sk sk ksl skesk sk seoske skeosk sk sk siesk stk sk skeosk sk sk siesk stk sk seoskoskosk ks stk sk skoskoskoskokosk keok

Group 6. Body-Fitted coordinates
sk sk skeske skeoske skesk skeosk skeske skesk skesk skesk skeosk skesk skesk sleosk stesk skeosk stesk skesk skeostke steske skeske skeste st sk skesk seskoskesk sk skesk sk sk skesk
Group 7. Variables: STOREd,SOLVEd,NAMEd
ONEPHS = T
* Non-default variable names
NAME(149)=R11 ; NAME(150)=POT
* Solved variables list
SOLVE(C1 ,C3 ,C5 ,C7 ,C9 ,CI1,R11,POT)
* Stored variables list
STORE(V1 ,Ul ,P1)
* Additional solver options
SOLUTN(CI ,Y,Y,Y,N,N,N)
SOLUTN(C3 ,Y,Y,Y,N,N,N)
SOLUTN(CS ,Y,Y,Y,N,N,N)
SOLUTN(C7 ,Y,Y,Y,N,N,N)
SOLUTN(C9 ,Y,Y,Y,N,N,N)
SOLUTN(CI11,Y,Y,Y,N,N,N)
SOLUTN(R11,Y,Y,Y,N,N,N)
SOLUTN(POT,Y,Y,Y,N,N,N)

sk ok sk sk ke sk sk sk sfes sosk ook sk skosk kst sk sk sk sk skesk sesk ook skeosk sk skt sie sk skesk skesk skesk sosk ook skok skt skeosk sk skesk skeok

Group 8. Terms & Devices

TERMS (C11 ,N,N,N,Y,Y,Y)

TERMS (R11 ,N,N,N,Y,N,Y)

TERMS (POT ,N,N,Y,N,Y.,Y)

sk ok sk sk ke sk sk sk skesk sosk ook sk skosk skt sk sk skes skesk sesk ook skeosk sk skt sie sk skesk skesk skesk sosk sk sk skt skeosk ks skesk skeok
Group 9. Properties

PRESSO = 1.000000E+05 ;TEMPO = 2.730000E+02

VPO



SETPRPS(1, 67)

RHO! = 1.000000E+00

ENUL = 1.000000E+00

ENUT = 0.000000E-+00

DVOIDT = 1.180000E-04

PRNDTL(C! )= -1.695000E-06 ;PRNDTL(C3 )= -1.695000E-06
PRNDTL(C5 )= -1.695000E-06 ;PRNDTL(C7 )= -1.695000E-06
PRNDTL(C9 )= -1.695000E-06 ;PRNDTL(POT ) = -8.070000E-06

st sk stk stk s sk s sk ok sk skesk stk sk skosk ks skesk stk sk sosk skosk ik stk sk sk skosk ksl stk stk skt skoskoskosk skok ok skok

Group 10.Inter-Phase Transfer Processes
st sk sk sk sk sheske sk sk sieosie sfeske sk sk skeoske sesk sk sk skeoske sesk stk sheoske skeoske st sheoske sk sk sk sfeske sk sk sieske sfeske sk sk seske skesk stk skesk sk
Group 11.Initialise Var/Porosity Fields
FIINIT(C1 )= 0.000000E+00 ;FIINIT(C3 )= 0.000000E+00
FIINIT(C5 )= 0.000000E+00 ;FIINIT(C7 )= 0.000000E+00
FIINIT(C9 )= 5.000000E+00 ;FTIINIT(C11 )= 1.700000E+00
FIINIT(R11 )= 0.000000E+00 ;FIINIT(POT )= 3.450000E+01

No PATCHes used for this Group

INIADD = F

sk st sk sk ks stk sk seoske sk sk ksl skesk sk seoske skeosk sk sk siesk stk sk skeosk sk sk siesk stk sk seoskoskosk ks stk sk skoskoskoskokosk keok

Group 12. Convection and diffusion adjustments

PATCH (GP12DFNT,VOLUME.0,0,0,0,0,0,1,50)

COVAL (GP12DFNT,C! , 1.000000E-01, 0.000000E+00)
COVAL (GP12DFNT,C3 , 1.000000E-01, 0.000000E+00)
COVAL (GP12DFNT,C5 , 1.000000E-01, 0.000000E+00)
COVAL (GP12DFNT,C7 , 1.000000E-01, 0.000000E+00)
COVAL (GP12DFNT,C9 , 1.000000E-01, 0.000000E+00)
COVAL (GP12DFNT,POT , 1.000000E-01, 0.000000E+00)

ok ok sk sk sesk ook s sk sk kst sk sk sk sk skesk skosk skosk ook sk skt siesk sk sk skesk sesk skosk sk sk skt sk sk skeosk skesk skesk sk skok sk

Group 13. Boundary & Special Sources

PATCH (EAST ,EAST ,2,0,0,0,0,0,1,50)
COVAL (EAST .,POT, FIXVAL , 3.140000E+01)

PATCH (WEST ,WEST ,1,0,0,0,0,0,1,50)
COVAL (WEST ,C9 ,FIXVAL , 5.000000E+00)
COVAL (WEST ,POT,FIXVAL , 3.450000E+01)

PATCH (INLTNO ,NORTH ,3,0,0,0,0,0,1,50)
COVAL (INLTNO ,POT, FIXFLU |, 7.820000E-09)

PATCH (SOUR ,VOLUME,5,28,7,9,1,1,1,50)

COVAL (SOUR ,C1 ,4.860000E-08, 1.424000E+01)
COVAL (SOUR ,C3 , 1.157000E-08, 5.096000E+01)
COVAL (SOUR ,C5 , 6.360000E-08, 4.560000E+00)
COVAL (SOUR ,C7 , 5.670000E-08, 2.574000E+01)
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PATCH (RETARDB ,VOLUME,0,0,0,0,0,0,1,50)
COVAL (RETARDB,C1 ,GRND ,GRND )

PATCH (RETARDT ,VOLUME.,0,0,0,0,0,0,1,50)
COVAL (RETARDT,C3 ,GRND ,GRND )

PATCH (RETARDE ,VOLUME.,0,0,0,0,0,0,1,50)
COVAL (RETARDE ,C5 ,GRND ,GRND )

PATCH (RETARDX ,VOLUME.,0,0,0,0,0,0,1,50)
COVAL (RETARDX ,C7 ,GRND ,GRND )

PATCH (ZEROB ,VOLUME,0,0,0,0,0,0,1,50)
COVAL (ZEROB ,C1 ,FIXFLU ,-3.000000E-08)

PATCH (ZEROT ,VOLUME,0,0,0,0,0,0,1,50)
COVAL (ZEROT ,C3 ,FIXFLU ,-5.700000E-08)

PATCH (ZEROE ,VOLUME,0,0,0,0,0,0,1,50)
COVAL (ZEROE ,C5 ,FIXFLU  ,-2.400000E-08)

PATCH (ZEROX ,VOLUME,0,0,0,0,0,0,1,50)
COVAL (ZEROX ,C7 ,FIXFLU  ,-4.100000E-08)

EGWF = T

sk sk sk sk skt sfeske sk sk sieosie sfeske sk sk sieoske seske skeske skeoske skeske stk skeoske skeoske stk sheoske skeoske stk sheske steskeosiesie seske skeskeosieske sesk skekeoskeosk sk

Group 14. Downstream Pressure For PARAB

sk sk sk sk sk sheoske st sk siesie sfeske sk sk sieske seske sk sk skeoske skesk stk skeosk skesk stk skeske skeoske stk sleske steoskeosieste seske skeskeosieoske seskoskekeoskesk sk
Group 15. Terminate Sweeps

LSWEEP = 500

RESFAC = 1.000000E-05

sk ok sk sk ke sk sk sk skesk sosk sosk ook skosk skt sk sk sk s skesk sesk ook skeosk skosk skt sieosk skesk stesk skesk sosk sk skok skt skeosk skesk skesk skeok

Group 16. Terminate Iterations

s sk sfeosie st sk sk sk sfeoske sk sk sk skeoske sk sk sheosie sk sk sk sk sfeoske sie sk sheske steoske sk sk skeosie steoske sieske skeoske sie sk sk steoskeosie sk sk sieskoskeosk skoskosikesk
Group 17. Relaxation

RELAX(C1 ,FALSDT, 9.999000E+05)

RELAX(C3 ,FALSDT, 9.999000E+05)

RELAX(CS5 ,FALSDT, 9.999000E+05)

RELAX(C7 ,FALSDT, 9.999000E+05)

RELAX(C9 ,FALSDT, 9.999000E+05)

RELAX(CI11 ,FALSDT, 9.999000E+05)

RELAX(POT ,LINRLX, 7.000000E-01)

sk sk sfeosie st sk sk sk sfeoske sk sk sfeske skeske sk sk sfeosie skeoske sk sk sfeoske sie sk sleske steoske sk sk skeosie steoskesieske skeoste sie sk sk steoskeosie sk sk skeskoskesk skokoskesk
Group 18. Limits

VARMAX(U1 )= 1.000000E+06 ;VARMIN(U1 ) =-1.000000E+06
VARMAX(V1 )= 1.000000E+06 ;VARMIN(V1 ) =-1.000000E+06
VARMAX(C1 )= 1.000000E+02 ;VARMIN(C1 ) = 0.000000E+00
VARMAX(C3 )= 1.000000E+02 ;VARMIN(C3 ) = 0.000000E+00
VARMAX(CS5 )= 1.000000E+02 ;VARMIN(CS5 ) = 0.000000E+00

\FY



VARMAX(C7 )= 1.000000E+02 ;VARMIN(C7 )= 0.000000E+00
VARMAX(C9 )= 5.000000E+00 ;VARMIN(C9 ) = 0.000000E+00
VARMAX(C11 )= 1.000000E+02 ;VARMIN(C11 ) = 0.000000E+00

sk sk sfe sk sk sk sk sfe sk sk sk sieoske sfeske sk sk skeoske sesk sk sk skeoske seoske stk sheoske sk sk siesie sheoske sk sk sk sfeske steske sk sesk stk skesk skesk ke sksk
Group 19. EARTH Calls To GROUND Station

USEGRD = T ;USEGRX= T

POTVEL = T

ASAP = T

PARSOL = T

IDISPB = 1 ;IDISPC = 50

RG( 1)=2.017500E-05
RG( 2)=2.017500E-06
RG( 3)= 1.000000E+00
RG( 4) = 1.340000E+00
RG( 5)=2.060000E+00
RG( 6)=3.310000E+00
RG( 7) = 3.510000E+00
RG( 8)=2.845000E-05
RG( 9) =9.540000E-01
RG( 10) = 5.380000E+00
RG( 11)=5.100000E-05
RG( 12) = 8.540000E-01
RG( 13) = 6.506000E+00
RG( 14) =2.930000E-05
RG( 15)=5.440000E-01
RG( 16) =2.576000E+00
RG( 17) = 3.345000E-05
RG( 18) = 6.620000E-01
RG( 19) =9.362000E+00
RG(20)=4.100000E-01
RG(21)=3.500000E-01
RG(22) = 3.000000E-01
RG(23)=3.000000E-01
RG( 24) = 1.175000E-05
RG(25)=1.000000E-08
RG(26) =3.120000E-08
RG(27)=2.400000E-08
RG(28)=1.100000E-08
sk ok sk sk ke sk sk sk sfesk sosk ook sk skosk kst sk sk sk s skesk sesk sosk sk skoske skt sie sk skesk skesk sesk sosk ook skok skt skt ks skesk skeok
Group 20. Preliminary Printout
ECHO = T

sk ok sk sk ke sk sk sk sfes sosk ook sk skosk kst sk sk sk sk skesk sesk ook skeosk sk skt sie sk skesk skesk skesk sosk ook skok skt skeosk sk skesk skeok

Group 21. Print-out of Variables
sk ok sk sk ke sk sk sk skes sesk ook sk skosk skt sk sk skesk skosk sesk ook sk sk skt sie sk skesk skesk sesk sosk sk skok skt skesk skeosk skesk skosk

Group 22. Monitor Print-Out

IXMON = 28 ;IYMON = 10 ;IZMON = 1
NPRMON = 100000
NPRMNT = 1

TSTSWP = -1

VFA



sk sk sk s ok sk stk sk ook s s ksl skesk stk soske sk sk sk sk siesk stk sk sk sk sk sk siesk stk sk ook sk sk skesk stk sk skeskeoskoskokosk keok

Group 23.Field Print-Out & Plot Control
NPRINT = 100000
NTPRIN = 100000 ;ISTPRF = 1;ISTPRL= 10000
ISWPRF = 1 ;ISWPRL = 100000
No PATCHes used for this Group
st sk sk sk sk sfeske st sk sieske sfeske st sk skeske sesk sk sk skeoske seske stk skeoske skeoske st sheoske sk sk siesie sfeske st sk sieske sfeske skeske seske shesk stk skesk sk
Group 24. Dumps For Restarts
IDISPA = 1 ;IDISPB = 1 ;IDISPC = 50
CSG1 ='B'

GVIEW(P,0.000000E+00,0.000000E+00,1.000000E+00)
GVIEW (UP,0.000000E+00,1.000000E+00,0.000000E+00)

>DOM, SIZE, 7.500000E+02, 4.000000E+01, 1.000000E-02
>DOM, MONIT, 6.000000E+02, 3.800000E+01, 5.000000E-03
>DOM, SCALE, 1.000000E+00, 1.000000E+00, 1.000000E+00
>DOM, SNAPSIZE, 1.000000E-02

>(0BJ, NAME, INLET

>OBJ, POSITION, 0.000000E+00, 0.000000E+00, 0.000000E-+00
>O0BJ, SIZE, 0.000000E+00, 2.800000E+01, 1.000000E-02
>(0OBJ, CLIPART, cube3t

>O0OBJ, ROTATION24, 1

>0OBJ, TYPE, USER _DEFINED

>0BJ, NAME, OUTLET

>0OBJ, POSITION, 7.500000E+02, 0.000000E+00, 0.000000E+00
>OBJ, SIZE, 0.000000E+00, 2.800000E+01, 1.000000E-02
>O0BJ, CLIPART, cubel2t

>0BJ, ROTATION24, 1

>0BJ, TYPE, USER_DEFINED

>0OBJ, NAME, INLTNO

>0OBJ, POSITION, 0.000000E+00, 4.000000E+01, 0.000000E+00
>O0BJ, SIZE, 7.500000E+02, 0.000000E+00, 1.000000E-02
>0OBJ, CLIPART, default

>0BJ, ROTATION24, 1

>0OBJ, TYPE, USER_DEFINED

>0BJ, NAME, SOUR

>O0OBJ, POSITION, 1.000000E+02, 2.800000E+01, 0.000000E+00
>OBJ, SIZE, 4.900000E+02, 8.000000E+00, 1.000000E-02
>O0BJ, CLIPART, default

>0BJ, ROTATION24, 1

>0BJ, TYPE, USER_DEFINED

STOP
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TALK=T:RUN( 1, 1)

sk sk sk s ksl stk sk seoske s s ksl skesk stk sk sk sk sk sk siesk stk sk sk sk sk sk ks stk sk ook sk sk skesk stk sk skoskeoskoskokosk keok

QI created by VDI menu, Version 3.5, Date 20/10/03
CPVNAM=VDI;SPPNAM=Core

3k st sk s ksl stk sk ook sk s ksl skesk stk seoske sk s sk sk siesk stk sk sk sk sk sk siesk stk sk ook sk sk skesk stk sk skoskoskoskokosk keok

IRUNN = 1 ;LIBREF = 0
sk sk skeosk sk sk skeske steske skeske sheoske skeske skesk siesk skeske skeske sieoske skeosk skeoske skesie sk sieosk skeskeoskeske steske skeske sleske skt siokosiokoskoskoskeskoskeskoskesk
Group 1. Run Title
TEXT( NO SOURCE AFTER 36 YEARS )
sk sk skeosk sk sk skeske steske skeske sfeoske skeske skosk sk skeske skeske skeoske skesk skeoske skeske sk stk skeske skeske steske skesk sleske skt siokosioskoskeoskoskeskeoskeskoskesk
Group 2. Transience
STEADY=F

* Set overall time and no. of steps
RSET(U,0.000000E+00,1.576800E+09,50)

* Modify regions
sk sk sk sk sk sk sfeoske sheoske sk siesk skeske skeske skeske skeoske skeoske skeoske sk sieosk skeskeoskeske skeske skesk skeosk skeske skt ik skeskoskeske stk skesk sk skoskoskek
Groups 3, 4, 5 Grid Information

* Overall number of cells, RSET(M,NX,NY ,NZ,_tolerance)
RSET(M,35,10,1)

sk st sk sk ks stk sk seoske sk sk ksl skesk sk seoske skeosk sk sk siesk stk sk skeosk sk sk siesk stk sk seoskoskosk ks stk sk skoskoskoskokosk keok

Group 6. Body-Fitted coordinates
sk sk skeske skeoske skesk skeosk skeske skesk skesk skesk skeosk skesk skesk sleosk stesk skeosk stesk skesk skeostke steske skeske skeste st sk skesk seskoskesk sk skesk sk sk skesk
Group 7. Variables: STOREd,SOLVEd,NAMEd
ONEPHS = T
* Non-default variable names
NAME(149)=R11 ; NAME(150)=POT
* Solved variables list
SOLVE(C1 ,C3 ,C5 ,C7 ,C9 ,CI1,R11,POT)
* Stored variables list
STORE(V1 ,Ul ,P1)
* Additional solver options
SOLUTN(CI ,Y,Y,Y,N,N,N)
SOLUTN(C3 ,Y,Y,Y,N,N,N)
SOLUTN(CS ,Y,Y,Y,N,N,N)
SOLUTN(C7 ,Y,Y,Y,N,N,N)
SOLUTN(C9 ,Y,Y,Y,N,N,N)
SOLUTN(CI11,Y,Y,Y,N,N,N)
SOLUTN(R11,Y,Y,Y,N,N,N)
SOLUTN(POT,Y,Y,Y,N,N,N)

sk ok sk sk ke sk sk sk sfes sosk ook sk skosk kst sk sk sk sk skesk sesk ook skeosk sk skt sie sk skesk skesk skesk sosk ook skok skt skeosk sk skesk skeok

Group 8. Terms & Devices

TERMS (C11 ,N,N,N,Y,Y,Y)

TERMS (R11 ,N,N,N,Y,N,Y)

TERMS (POT ,N,N,Y,N,Y.,Y)

sk ok sk sk ke sk sk sk skesk sosk ook sk skosk skt sk sk skes skesk sesk ook skeosk sk skt sie sk skesk skesk skesk sosk sk sk skt skeosk ks skesk skeok
Group 9. Properties

PRESSO = 1.000000E+05 ;TEMPO = 2.730000E+02

VY.



SETPRPS(1, 67)

RHO! = 1.000000E+00

ENUL = 1.000000E-+00

ENUT = 0.000000E-+00

DVOIDT = 1.180000E-04

PRNDTL(C! )= -1.695000E-06 ;PRNDTL(C3 )= -1.695000E-06
PRNDTL(C5 )= -1.695000E-06 ;PRNDTL(C7 )= -1.695000E-06
PRNDTL(C9 )= -1.695000E-06 ;PRNDTL(POT ) = -8.070000E-06

st sk stk stk s sk s sk ok sk skesk stk sk skosk ks skesk stk sk sosk skosk ik stk sk sk skosk ksl stk stk skt skoskoskosk skok ok skok

Group 10.Inter-Phase Transfer Processes
st sk sk sk sk sheske sk sk sieosie sfeske sk sk skeoske sesk sk sk skeoske sesk stk sheoske skeoske st sheoske sk sk sk sfeske sk sk sieske sfeske sk sk seske skesk stk skesk sk
Group 11.Initialise Var/Porosity Fields
FIINIT(C1 )= 0.000000E+00 ;FIINIT(C3 )= 0.000000E+00
FIINIT(C5 )= 0.000000E+00 ;FIINIT(C7 )= 0.000000E+00
FIINIT(C9 )= 5.000000E+00 ;FTIINIT(C11 )= 1.700000E+00
FIINIT(R11 )= 0.000000E+00 ;FIINIT(POT )= 3.450000E+01

No PATCHes used for this Group

INIADD = F

sk st sk sk ks stk sk seoske sk sk ksl skesk sk seoske skeosk sk sk siesk stk sk skeosk sk sk siesk stk sk seoskoskosk ks stk sk skoskoskoskokosk keok

Group 12. Convection and diffusion adjustments

PATCH (GP12DFNT,VOLUME.0,0,0,0,0,0,1,50)

COVAL (GP12DFNT,C! , 1.000000E-01, 0.000000E+00)
COVAL (GP12DFNT,C3 , 1.000000E-01, 0.000000E+00)
COVAL (GP12DFNT,C5 , 1.000000E-01, 0.000000E+00)
COVAL (GP12DFNT,C7 , 1.000000E-01, 0.000000E+00)
COVAL (GP12DFNT,C9 , 1.000000E-01, 0.000000E+00)
COVAL (GP12DFNT,POT , 1.000000E-01, 0.000000E+00)

ok ok sk sk sesk ook s sk sk kst sk sk sk sk skesk skosk skosk ook sk skt siesk sk sk skesk sesk skosk sk sk skt sk sk skeosk skesk skesk sk skok sk

Group 13. Boundary & Special Sources

PATCH (EAST ,EAST ,2,0,0,0,0,0,1,50)
COVAL (EAST .,POT, FIXVAL , 3.140000E+01)

PATCH (WEST ,WEST ,1,0,0,0,0,0,1,50)
COVAL (WEST ,C9 ,FIXVAL , 5.000000E+00)
COVAL (WEST ,POT,FIXVAL ,3.450000E+01)

PATCH (INLTNO ,NORTH ,3,0,0,0,0,0,1,50)
COVAL (INLTNO ,POT, FIXFLU |, 7.820000E-09)

PATCH (SOUR ,VOLUME,5,28,7,9,1,1,1,36)

COVAL (SOUR ,C1 ,4.860000E-08, 1.424000E+01)
COVAL (SOUR ,C3 , 1.157000E-08, 5.096000E+01)
COVAL (SOUR ,C5 , 6.360000E-08, 4.560000E+00)
COVAL (SOUR ,C7 , 5.670000E-08, 2.574000E+01)
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PATCH (RETARDB ,VOLUME,0,0,0,0,0,0,1,50)
COVAL (RETARDB,C1 ,GRND ,GRND )

PATCH (RETARDT ,VOLUME.,0,0,0,0,0,0,1,50)
COVAL (RETARDT,C3 ,GRND ,GRND )

PATCH (RETARDE ,VOLUME.,0,0,0,0,0,0,1,50)
COVAL (RETARDE ,C5 ,GRND ,GRND )

PATCH (RETARDX ,VOLUME.,0,0,0,0,0,0,1,50)
COVAL (RETARDX ,C7 ,GRND ,GRND )

PATCH (MONODB ,VOLUME,0,0,0,0,0,0,1,50)
COVAL (MONODB ,C1 ,GRNDI1 , 0.000000E-+00)

PATCH (MONODT ,VOLUME,)0,0,0,0,0,0,1,50)
COVAL (MONODT ,C3 , GRND1 , 0.000000E+00)

PATCH (MONODE ,VOLUME,0,0,0,0,0,0,1,50)
COVAL (MONODE ,C5 , GRNDI , 0.000000E+00)

PATCH (MONODX ,VOLUME,0,0,0,0,0,0,1,50)
COVAL (MONODX ,C7 , GRNDI1 , 0.000000E+00)

PATCH (OXYGB ,VOLUME,0,0,0,0,0,0,1,50)
COVAL (OXYGB ,C9 ,GRND2 , 0.000000E+00)

PATCH (OXYGT ,VOLUME.,0,0,0,0,0,0,1,50)
COVAL (OXYGT ,C9 , GRND2 , 0.000000E+00)

PATCH (OXYGE ,VOLUME.,0,0,0,0,0,0,1,50)
COVAL (OXYGE ,C9 , GRND2 , 0.000000E+00)

PATCH (OXYGX ,VOLUME,0,0,0,0,0,0,1,50)
COVAL (OXYGX ,C9 , GRND2 , 0.000000E-+00)

PATCH (BACTRB ,VOLUME,0,0,0,0,0,0,1,50)
COVAL (BACTRB ,C11,GRND3 , 0.000000E+00)

PATCH (BACTRT ,VOLUME,0,0,0,0,0,0,1,50)
COVAL (BACTRT ,C11,GRND3 , 0.000000E-+00)

PATCH (BACTRE ,VOLUME,0,0,0,0,0,0,1,50)
COVAL (BACTRE ,C11,GRND3 , 0.000000E+00)

PATCH (BACTRX ,VOLUME,0,0,0,0,0,0,1,50)
COVAL (BACTRX ,C11,GRND3 , 0.000000E+00)

PATCH (SOUR2 ,VOLUME,4,0,0,0,0,0,37,50)
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COVAL (SOUR2 ,C1 ,FIXVAL , 0.000000E+00)
COVAL (SOUR2 ,C3 ,FIXVAL , 0.000000E+00)
COVAL (SOUR2 ,C5 ,FIXVAL , 0.000000E+00)
COVAL (SOUR2 ,C7 ,FIXVAL , 0.000000E+00)

EGWF = T

3k sk sk sk ks stk sk ook sk sk ksl skesk stk sk sk sk sk sk siesk stk sk skeosk sk sk siesk stk sk ook skoskoskesk stk sk skoskoskoskokosk keok

Group 14. Downstream Pressure For PARAB

st sk sk sk sk sheske sk sk siesie sfeske sk sk skeoske sesk sk sk skeoske seske stk sheoske sk sk st sheoske sk sk sk sfeske st sk sieske seske sk sk seske sesk stk skesk sk
Group 15. Terminate Sweeps

LSWEEP = 500

RESFAC = 1.000000E-05

3k sk sk sk ks stk sk seoske sk sk ksl skesk stk sk sk sk sk sk siesk stk sk skeosk sk sk ik stk sk seoskoskoskoskesk stk sk skoskoskoskokosk keok

Group 16. Terminate Iterations

sk sk sk sk sk sheoske sk sk sieoske sfeske sk sk sleoske sesk sk sk skeske sesk stk sheoske skeosk st sheoske sk sk sk sfeske skeskeosieste seske skeske sieske sesk stk skesk sk
Group 17. Relaxation

RELAX(C1 ,FALSDT, 1.000000E+06)

RELAX(C3 ,FALSDT, 1.000000E+06)

RELAX(CS5 ,FALSDT, 1.000000E+06)

RELAX(C7 ,FALSDT, 1.000000E+06)

RELAX(C9 ,FALSDT, 9.999000E+05)

RELAX(CI11 ,FALSDT, 9.999000E+05)

RELAX(POT ,LINRLX, 7.000000E-01)

st sk sk sk sk sheoske sk sk sieoske sfeske sk sk sieoske sesk sk sk skeoske skeske stk sheoske skeoske stk sheske skeoske sk sheske st sk sieste seske stk sieske skesk skekeoskesk sk
Group 18. Limits

VARMAX(U1 )= 1.000000E+06 ;VARMIN(UI ) =-1.000000E+06
VARMAX(V1 )= 1.000000E+06 ;VARMIN(V1 ) =-1.000000E+06
VARMAX(C1 )= 1.000000E+02 ;VARMIN(C1 )= 0.000000E+00
VARMAX(C3 )= 1.000000E+02 ;VARMIN(C3 ) = 0.000000E+00
VARMAX(C5 )= 1.000000E+02 ;VARMIN(C5 ) = 0.000000E+00
VARMAX(C7 )= 1.000000E+02 ;VARMIN(C7 ) = 0.000000E+00
VARMAX(C9 )= 5.000000E+00 ;VARMIN(C9 ) = 0.000000E+00
VARMAX(C11 )= 1.000000E+02 ;VARMIN(C11 )= 0.000000E+00

sk sk st sk sfeosie st ske sk sk sfeoske ke sk sk skeoske sk sk sfeosie sk sk sk sk sfeosk sie sk sheske steoske s sk sfeosie skeske sieske skeoske sie sk sk steskeosie sk sk skeskoskesk skosk
Group 19. EARTH Calls To GROUND Station

USEGRD = T ;USEGRX= T

POTVEL = T

ASAP = T

PARSOL = T

IDISPB = 1 ;IDISPC = 50

RG( 1)=2.017500E-05
RG( 2)=2.017500E-06
RG( 3) = 1.000000E+00
RG( 4) = 1.340000E+00
RG( 5) = 2.060000E+00
RG( 6) = 3.310000E+00
RG( 7) = 3.510000E+00
RG( 8) = 5.690000E-05
RG( 9) = 4.770000E-01
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RG( 10) =2.690000E+00

RG( 11) = 1.020000E-04

RG( 12) =4.270000E-01

RG( 13) = 3.252000E+00

RG( 14) = 5.860000E-05

RG( 15)=2.720000E-01

RG( 16) = 1.288000E+00

RG( 17) = 6.690000E-05

RG( 18)=3.310000E-01

RG( 19) = 4.681000E+00
RG(20)=4.100000E-01
RG(21)=3.500000E-01
RG(22)=3.000000E-01
RG(23)=3.000000E-01

RG( 24) = 1.175000E-05

st sk sk sk sk sfeske sk sk sieosie sfeske sk sk skeoske sesk sk sk skeoske sesk stk sheoske sk sk st sheoske st sk st sfeske st sk siesie seske steske sieske sesk stk skesk sk
Group 20. Preliminary Printout
ECHO = T

sk st sk sk ke sk stk sk s sk sk sk ksl skesk stk soske sk sk skosk siesk stk sk skeoskoskosk ik stk sk seoskoskosk ksl stk sk skoskoskoskokosk keok

Group 21. Print-out of Variables
st sk sk sk sk sfeoske sk sk sieosie sfeske sk sk sieoske seske sk sk skeoske skesk stk skeoske skeoske st sheske skeoske sk sfeske st sk siesie seske sk sk sieske sesk stk skesk sk

Group 22. Monitor Print-Out

IXMON =  28:IYMON =  10:;IZMON = 1
NPRMON = 100000

NPRMNT = 1

TSTSWP = -1

sk sk sk sk sk sheoske sk sk sieosie sfeske sk sk sieoske seske skeske skeoske skesk stk skeoske skeoske stk sheoske sk sk skt slesk skesteosieste sfesk skeske sk seskoskekeoskeosk sk

Group 23.Field Print-Out & Plot Control
NPRINT = 100000
NTPRIN = 100000 ;ISTPRF = 1;ISTPRL= 10000
ISWPRF = 1 ;ISWPRL = 100000
No PATCHes used for this Group
sk sk sfeosie st ske sk sk sfeoske sk sk skeske skeoske sk sk sheosie sk sk sk sk sfeoske sie sk skeske skeoske sk sk skeosie st sk skeske skeoske sie sk skeske steoskeosie sk sfeske sieskoskesk skoskoskesk
Group 24. Dumps For Restarts
IDISPA = 1 ;IDISPB = 1 ;IDISPC = 50
CSGl1 =B

GVIEW(P,0.000000E+00,0.000000E+00,1.000000E+00)
GVIEW (UP,0.000000E+00,1.000000E+00,0.000000E+00)

>DOM, SIZE, 7.500000E+02, 4.000000E+01, 1.000000E-02
>DOM, MONIT,  6.000000E+02, 3.800000E+01, 5.000000E-03
>DOM, SCALE, 1.000000E+00, 1.000000E+00, 1.000000E+00
>DOM, SNAPSIZE, 1.000000E-02

>O0BJ, NAME, INLET

> OBJ, POSITION, 0.000000E+00, 0.000000E+00, 0.000000E+00
>OBJ, SIZE, 0.000000E+00, 2.800000E+01, 1.000000E-02
>QOBJ, CLIPART, cube3t

\V¥



> OBJ,
> OBJ,

> OBJ,
> OBJ,
> OBJ,
> OBJ,
> OBJ,
> OBJ,

> OBJ,
> OBJ,
> OBJ,
> OBJ,
> OBJ,
> OBJ,

> OBJ,
> OBJ,
> OBJ,
> OBJ,
> OBJ,
> OBJ,
STOP

ROTATION24, 1
TYPE, USER_DEFINED

NAME, OUTLET

POSITION, 7.500000E+02, 0.000000E+00, 0.000000E+00
SIZE, 0.000000E+00, 2.800000E+01, 1.000000E-02
CLIPART, cubel2t

ROTATION24, 1

TYPE, USER_DEFINED

NAME, INLTNO

POSITION, 0.000000E+00, 4.000000E+01, 0.000000E+00
SIZE, 7.500000E+02, 0.000000E+00, 1.000000E-02
CLIPART, default

ROTATION24, 1

TYPE, USER_DEFINED

NAME, SOUR

POSITION, 1.000000E+02, 2.800000E+01, 0.000000E+00
SIZE, 4.900000E+02, 8.000000E+00, 1.000000E-02
CLIPART, default

ROTATION24, 1

TYPE, USER _DEFINED
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TALK=T:RUN( 1, 1)

sk sk sk s ksl stk sk seoske s s ksl skesk stk sk sk sk sk sk siesk stk sk sk sk sk sk ks stk sk ook sk sk skesk stk sk skoskeoskoskokosk keok

QI created by VDI menu, Version 3.5, Date 20/10/03
CPVNAM=VDI;SPPNAM=Core
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IRUNN = 1 ;LIBREF = 0
sk sk skeosk sk sk skeske steske skeske sheoske skeske skesk siesk skeske skeske sieoske skeosk skeoske skesie sk sieosk skeskeoskeske steske skeske sleske skt siokosiokoskoskoskeskoskeskoskesk
Group 1. Run Title
TEXT( BIODEGRADATION )
sk sk skeosk sk sk skeske steske skeske sfeoske skeske skosk sk skeske skeske skeoske skesk skeoske skeske sk stk skeske skeske steske skesk sleske skt siokosioskoskeoskoskeskeoskeskoskesk
Group 2. Transience
STEADY=F

* Set overall time and no. of steps
RSET(U,0.000000E+00,8.640000E+07,11)

* Modify regions
sk sk sk sk sk sk sfeoske sheoske sk siesk skeske skeske skeske skeoske skeoske skeoske sk sieosk skeskeoskeske skeske skesk skeosk skeske skt ik skeskoskeske stk skesk sk skoskoskek
Groups 3, 4, 5 Grid Information

* Overall number of cells, RSET(M,NX,NY,NZ,tolerance)
RSET(M,204,4,124)
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Group 6. Body-Fitted coordinates
sk sk skeske skeoske skesk skeosk skeske skesk skesk skesk skeosk skesk skesk sleosk stesk skeosk stesk skesk skeostke steske skeske skeste st sk skesk seskoskesk sk skesk sk sk skesk
Group 7. Variables: STOREd,SOLVEd,NAMEd
ONEPHS = T

* Non-default variable names
NAME(145) =RCH4 ; NAME(146) =RSO4
NAME(147) =RFE ; NAME(148) =RMN
NAME(149) =RNO3 ; NAME(150) =R0O2

* Solved variables list
SOLVE(C1 ,C3 ,C5 ,C7 ,C9 ,C11,C13,C15)
SOLVE(C17,C19)

* Stored variables list
STORE(RO2 ,RNO3,RMN ,RFE ,RSO4,RCH4,W1 ,V1 )
STORE(U1 ,P1 )

* Additional solver options
SOLUTN(CI ,Y,Y,Y,N,N,N)
SOLUTN(C3 ,Y,Y,Y,N,N,N)
SOLUTN(CS ,Y,Y,Y,N,N,N)
SOLUTN(C7 ,Y,Y,Y,N,N,N)
SOLUTN(C9 ,Y,Y,Y,N,N,N)
SOLUTN(CI11,Y,Y,Y,N,N,N)
SOLUTN(C13,Y,Y,Y,N,N,N)
SOLUTN(C15,Y,Y,Y,N,N,N)
SOLUTN(C17,Y,Y,Y,N,N,N)
SOLUTN(C19,Y,Y,Y,N,N,N)
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Group 8. Terms & Devices
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TERMS (C7 N,N,N,Y,Y.,Y)

TERMS (C11 ,N,N,N,Y,Y,Y)
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Group 9. Properties

PRESSO = 1.000000E+05 ;TEMPO = 2.730000E+02

SETPRPS(1, 67)

RHO1 =1.000000E+00

ENUL = 1.000000E+00

ENUT = 0.000000E+00

DVOIDT = 1.180000E-04

PRNDTL(C1 )= -3.870000E-05 ;PRNDTL(C3 )= -3.870000E-05
PRNDTL(CS5 )= -3.870000E-05 ;PRNDTL(C9 )= -3.870000E-05
PRNDTL(C13 ) = -3.870000E-05 ;PRNDTL(C15 ) =-3.870000E-05
PRNDTL(C17 )= -3.870000E-05 ;PRNDTL(C19 ) =-3.870000E-05

st sk stk stk s sk sk sk ok sk skesk stk sk s sk skosk skesk stk sk sk sk skosk ksl stk sk sk skosk ksl stk sk sk skoskoskosk skeok ok skok

Group 10.Inter-Phase Transfer Processes
sk sk skeosk sk sk skeske skeske skeske sfeske skeske skosk siesk skeoske skeske skeoske skesk skeoske skeske sk stk skeske skeske steske skesk sleske skl siokosiok sk oskeskoskeskoskesk
Group 11.Initialise Var/Porosity Fields
FIINIT(U1 )= 3.870000E-06 ;FIINIT(V1 )= 0.000000E+00
FIINIT(W1 )= 0.000000E+00 ;FIINIT(C1 )= 0.000000E+00
FIINIT(C3 )= 3.000000E+00 ;FIINIT(CS5 )= 8.000000E+00
FIINIT(C7 )= 1.424000E+01 ;FIINIT(C9 )= 1.000000E-01
FIINIT(C11 )= 3.821000E+01 ;FIINIT(C13 )= 1.000000E-01
FIINIT(C15 )= 5.000000E+00 ;FIINIT(C17 )= 1.000000E-02
FIINIT(C19 )= 0.000000E+00 ;FIINIT(RCH4) = 0.000000E+00
FIINIT(RSO4) = 0.000000E+00 ;FIINIT(RFE )= 0.000000E+00
FIINIT(RMN ) = 0.000000E+00 ;FIINIT(RNO3) = 0.000000E+00
FIINIT(RO2 )= 0.000000E+00

No PATCHes used for this Group

INIADD = F

sk ok sk sk ke sk sk sk skesk sosk sosk ook skosk skt sk sk sk s skesk sesk ook sk skosk skt sk sk skesk skesk skesk sosk ook skok skt skesk skesk skesk skook

Group 12. Convection and diffusion adjustments

PATCH (GP12DFHT,VOLUME,0,0,0,0,0,0,1,11)

COVAL (GP12DFHT,C1 , 3.000000E-01, 0.000000E+00)
COVAL (GP12DFHT,C3 , 3.000000E-01, 0.000000E+00)
COVAL (GP12DFHT,CS , 3.000000E-01, 0.000000E+00)
COVAL (GP12DFHT,C7 , 3.000000E-01, 0.000000E+00)
COVAL (GP12DFHT,C9 , 3.000000E-01, 0.000000E+00)
COVAL (GP12DFHT,C11 , 3.000000E-01, 0.000000E+00)
COVAL (GP12DFHT,C13 , 3.000000E-01, 0.000000E+00)
COVAL (GP12DFHT,C15 , 3.000000E-01, 0.000000E+00)
COVAL (GP12DFHT,C17 , 3.000000E-01, 0.000000E+00)
COVAL (GP12DFHT,C19, 3.000000E-01, 0.000000E+00)
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Group 13. Boundary & Special Sources
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PATCH (SOUR ,VOLUME,3,0,0,0,0,0,1,11)
COVAL (SOUR ,Cl1 ,FIXVAL ,1.000000E+02)
COVAL (SOUR ,C19,FIXVAL , 1.000000E+02)

PATCH (ORGAN ,VOLUME,0,0,0,0,0,0,1,11)
COVAL (ORGAN ,Cl1 ,GRND , 0.000000E+00)

PATCH (OXYGEN ,VOLUME,0,0,0,0,0,0,1,11)
COVAL (OXYGEN ,C3 , GRNDI , 0.000000E+00)

PATCH (NITRAT ,VOLUME,0,0,0,0,0,0,1,11)
COVAL (NITRAT ,C5 , GRNDI , 0.000000E+00)

PATCH (PYROLU ,VOLUME,0,0,0,0,0,0,1,11)
COVAL (PYROLU ,C7 ,GRND1 , 0.000000E+00)

PATCH (HYDROX ,VOLUME,0,0,0,0,0,0,1,11)
COVAL (HYDROX ,C11,GRNDI1 , 0.000000E+00)

PATCH (SULFA ,VOLUME,0,0,0,0,0,0,1,11)
COVAL (SULFA ,C15,GRNDI , 0.000000E+00)

PATCH (MANGA ,VOLUME,0,0,0,0,0,0,1,11)
COVAL (MANGA ,C9 ,FIXFLU ,GRNDI )

PATCH (IRON ,VOLUME,0,0,0,0,0,0,1,11)
COVAL (IRON ,CI3,FIXFLU ,GRNDI1 )

PATCH (METHAN ,VOLUME,0,0,0,0,0,0,1,11)
COVAL (METHAN ,C17 ,FIXFLU , GRNDI )

EGWF = T

sk ok sk sk ke sk sk sk skesk sosk sosk ook skosk skt sk sk sk s skesk sesk ook sk skosk skt sk sk skesk skesk skesk sosk ook skok skt skesk skesk skesk skook

Group 14. Downstream Pressure For PARAB

sk ok sk sk ke sk sk sk skesk sosk sosk sk skosk skt sk sk sk sk skesk sesk sosk sk skeske skt sk sk skesk skesk skesk sosk ook skok skt skeosk skesk skesk skeok
Group 15. Terminate Sweeps

LSWEEP = 200

RESFAC = 1.000000E-05
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Group 16. Terminate Iterations
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Group 17. Relaxation

RELAX(C1 ,FALSDT, 3.000000E+06)

RELAX(C3 ,FALSDT, 3.000000E+06)

RELAX(CS5 ,FALSDT, 3.000000E+06)

RELAX(C7 ,FALSDT, 3.000000E+06)

RELAX(CI11 ,FALSDT, 3.000000E+06)

RELAX(C15 ,FALSDT, 3.000000E+06)

RELAX(C17 ,FALSDT, 3.000000E+06)
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RELAX(C19 ,FALSDT, 2.000000E+06)
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Group 18. Limits

VARMAX(U1 )= 1.000000E+06 ;VARMIN(U1 ) =-1.000000E+06
VARMAX(V1 )= 1.000000E+06 ;VARMIN(V1 ) =-1.000000E+06
VARMAX(W1 )= 1.000000E+06 ;VARMIN(W1 ) =-1.000000E+06
VARMAX(C1 )= 1.000000E+02 ;VARMIN(C1 ) = 0.000000E+00
VARMAX(C3 )= 3.000000E+00 ;VARMIN(C3 ) = 0.000000E+00
VARMAX(CS5 )= 8.000000E+00 ;VARMIN(CS5 ) = 0.000000E+00
VARMAX(C7 )= 1.424000E+01 ;VARMIN(C7 ) = 0.000000E+00
VARMAX(C11 )=3.821000E+01 ;VARMIN(C11 ) = 0.000000E+00
VARMAX(C15 )= 5.000000E+00 ; VARMIN(C15 ) = 0.000000E+00
VARMAX(C17 )= 1.000000E+10 ;VARMIN(C17 ) = 1.000000E-02
VARMAX(C19 )= 1.000000E+02 ;VARMIN(C19 ) = 0.000000E+00
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Group 19. EARTH Calls To GROUND Station

USEGRD = T ;USEGRX= T

ASAP = T

PARSOL = T

IDISPB = 1 ;IDISPC = 11

RG( 1)=2.083000E-06

RG( 2)=5.000000E-01

RG( 3)=1.070000E+00

RG( 4)=1.273000E-06

RG( 5)=5.000000E-01

RG( 6)=1.000000E-01

RG( 7)= 1.650000E+00

RG( 8)=8.102000E-07

RG( 9)=5.000000E-01

RG('10) = 1.000000E-01

RG('11) = 3.670000E+00

RG(12)=1.157000E-07

RG( 13) = 5.000000E-01

RG( 14) = 1.000000E-01

RG( 15) = 7.470000E+00

RG(16) = 1.157000E-07

RG('17) = 5.000000E-01

RG( 18) = 1.000000E-01

RG('19) = 1.600000E+00

RG(20) = 1.042000E-07

RG(21) = 5.000000E-01

RG(22)=1.000000E-01

RG(23) = 1.000000E-01

RG(24) = 5.800000E+00

RG(25)=1.427000E+01
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Group 20. Preliminary Printout

ECHO = T
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Group 21. Print-out of Variables
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Group 22. Monitor Print-Out

IXMON = 5;IYMON = 1 ;IZMON = 6
NPRMON = 100000

NPRMNT = 1

TSTSWP = -1

sk sk sk sk ksl stk sk ook sk sk ksl skesk stk seoske sk sk sk sk siesk stk sk skeosk sk sk siesk skl sk sosk sk sk skesk stk sk skoskoskoskokok ko

Group 23.Field Print-Out & Plot Control
NPRINT = 100000
NTPRIN = 100000 ;ISTPRF = 1;ISTPRL= 10000
ISWPRF = 1 ;ISWPRL = 100000
No PATCHes used for this Group
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Group 24. Dumps For Restarts
IDISPA = 1 ;IDISPB = 1 ;IDISPC = 11
CSG1 =T

GVIEW(P,0.000000E+00,-1.000000E+00,0.000000E+00)
GVIEW (UP,0.000000E+00,0.000000E+00,1.000000E+00)

>DOM, SIZE, 5.100000E+02, 1.000000E+01, 3.100000E+02
>DOM, MONIT, 1.125000E+01, 1.250000E+00, 1.375000E+01
>DOM, SCALE, 1.000000E+00, 1.000000E+00, 1.000000E+00
>DOM, SNAPSIZE, 1.000000E-02

>0OBJ, NAME, INLET

>OBJ, POSITION, 0.000000E+00, 0.000000E+00, 0.000000E-+00
>OBJ, SIZE, 0.000000E+00, 1.000000E+01, 3.100000E+02
>(0OBJ, CLIPART, cube3t

>O0OBJ, ROTATION24, 1

>0OBJ, TYPE, INLET

>O0BJ, PRESSURE, 0.000000E+00

>O0BJ, VELOCITY, 3.870000E-06, 0.000000E+00, 0.000000E+00
>(0BJ, TEMPERATURE, 0.000000E+00

>OBJ, INLET C3, 3.000000E+00

>OBJ, INLET C5, 8.000000E+00

>OBJ, INLET Cl11, 3.821000E+01

>OBJ, INLET C15, 5.000000E+00

>O0BJ, TIME LIMITS, ALWAYS ACTIVE

>0OBJ, NAME, OUTLET

>0OBJ, POSITION, 5.100000E+02, 0.000000E+00, 0.000000E+00
>O0OBJ, SIZE, 0.000000E+00, 1.000000E+01, 3.100000E+02
>O0BJ, CLIPART, cubel2t

>0BJ, ROTATION24, 1

>O0BJ, TYPE, OUTLET

>0OBJ, PRESSURE, 0.000000E+00

>0BJ, TEMPERATURE, SAME
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> OBJ,
> OBJ,

> OBJ,
> OBJ,
> OBJ,
> OBJ,
> OBJ,
> OBJ,
> OBJ,
> OBJ,
> OBJ,
STOP

COEFFICIENT, 1.000000E+03
TIME LIMITS, ALWAYS ACTIVE

NAME, SOUR

POSITION, 1.400000E+02, 0.000000E+00, 1.550000E+02
SIZE, 1.650000E+01, 1.000000E+01, 1.650000E+01
CLIPART, default

ROTATION24, 1

TYPE, USER_DEFINED

COLOR-MODE, 2

COLOR-VAL, 15

OPAQUE, 50

VAN



c<htmI><body><pre><strong><!-- -->

C.... FILE NAME GROUND.FTN----- o e 240802
SUBROUTINE GROUND
INCLUDE '/phoenics/d_includ/satear’
INCLUDE "/phoenics/d_includ/grdloc’
INCLUDE "/phoenics/d_includ/satgrd’
INCLUDE "/phoenics/d_includ/grdear’
INCLUDE "/phoenics/d_includ/grdbfc'
COMMON/IDATA/IDFL(118)
COMMON/GENI/NXNY,IGFIL1(59)
COMMON/LDATA/LFIL1(7),LFIL2(76)
COMMON /NAMFN/NAMFUN,NAMSUB
CHARACTER*6 NAMFUN,NAMSUB
LOGICAL EF,NF,HF,EFO,NFO0,HFO0

C LOGICAL BFC,EF,NF,HF ,EFO,NFO,HFO0
COMMON/IDATA/NFM,IGF(21),IPRL,IBTAU,ILTLS,IGFIL(15),

1ITEM1,ITEM2,ISPH1,ISPH2,ICON1,ICON2,IPRPS,IJRADX,IRADY,IRADZ,IVFOL
COMMON/NXNY/DRHODP/ITEMP/IDEN/DVMOD/IDVCGR

CXXXX XXX XXX XXX X XXX XXX XXX XXX XXX XXX XXXXXXX USER

SECTION STARTS:

C 1 Set dimensions of data-for-GROUND arrays here. WARNING: the

C corresponding arrays in the MAIN program of the satellite

C and EARTH must have the same dimensions.
PARAMETER (NLG=100, NIG=200, NRG=200, NCG=100)

COMMON/LGRND/LG(NLG)/IGRND/IG(NIG)/RGRND/RG(NRG)/CGRND/CG(NC
G)

LOGICAL LG

CHARACTER*4 CG
C 2 User dimensions own arrays here, for example:
C DIMENSION GUH(10,10),GUC(10,10),GUX(10,10),GUZ(10)
¢ DIMENSION UUGV1(20,30),UUGPOT(20,30)
¢ DATA NXDIM,NYDIM/30,20/

DIMENSION UUGV1(10,35),UUGPOT(10,35)

DATA NXDIM,NYDIM/35,10/
C 3 User places his data statements here, for example:
C DATA NXDIM,NYDIM/10,10/
C
C4 Insert own coding below as desired, guided by GREX examples.
Note that the satellite-to-GREX special data in the labelled
COMMONSs /RSG/, /ISG/, /LSG/ and /CSG/ can be included and
used below but the user must check GREX for any conflicting
uses. The same comment applies to the EARTH-spare working
arrays EASP1, EASP2,....EASP20. In addition to the EASPs,
there are 10 GRound-earth SPare arrays, GRSP1,...,GRSP10,
supplied solely for the user, which are not used by GREX. If
the call to GREX has been deactivated then all of the arrays
may be used without reservation.

Nl NONONONONONQ!
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C

C*********************************************************************
3k

c
IXL=IABS(IXL)
IFIGR.EQ.13) GO TO 13
IFIGR.EQ.19) GO TO 19
GO TO (1,2,3,4,5,6,25,8,9,10,11,12,13,14,25,25,25,25,19,20,25,
121,23,24),IGR
25 CONTINUE
RETURN
C*****************************************************************
C
C--- GROUP 1. Run title and other preliminaries

C
1 GO TO (1001,1002,1003),ISC

C

1001 CONTINUE

C

(o — GROUP | SECTION 3 wmmemmemeemeeeeeeee

C---- Use this group to create storage via MAKE, GXMAKE etc which it is
C essential to dump to PHI (or PHIDA) for restarts
C User may here change message transmitted to the VDU screen

IF(NOT.NULLPR.AND.IDVCGR.EQ.0)

1 CALL WRYT40(GROUND file is GROUND.F of: 240802")
C

RETURN
C * e GROUP 1 SECTION 3 ----m-mmmmm e
C---- Use this group to create storage via GXMAKE which it is not
C necessary to dump to PHI (or PHIDA) for restarts
C

1003 CONTINUE
GO TO 25
1002 CONTINUE

RETURN
C*****************************************************************
C
C--- GROUP 2. Transience; time-step specification
C

2 CONTINUE

RETURN
C*****************************************************************
C
C--- GROUP 3. X-direction grid specification
C

3 CONTINUE
RETURN

C*****************************************************************

C

VAY



C--- GROUP 4. Y-direction grid specification
C
4 CONTINUE
RETURN
C*****************************************************************
C
C--- GROUP 5. Z-direction grid specification
C
5 CONTINUE
RETURN
C*****************************************************************
C
C--- GROUP 6. Body-fitted coordinates or grid distortion
C
6 CONTINUE
RETURN
C*****************************************************************
C * Make changes for this group only in group 19.
C--- GROUP 7. Variables stored, solved & named
C*****************************************************************
C
C--- GROUP 8. Terms (in differential equations) & devices

C
8 GO TO (81,82,83,84,85,86,87,88,89,810,811,812,813,814,815,816)
1,ISC
81 CONTINUE
o — ) 10l 1 (0) [ [ ——

C For UIAD.LE.GRND--- phase 1 additional velocity. Index VELAD
RETURN
82 CONTINUE
C * e SECTION 2 -m---mmmmmmmmm e
C For U2AD.LE.GRND--- phase 2 additional velocity. Index VELAD
RETURN
83 CONTINUE
C * - SECTION 3 ----m e e
C For VIAD.LE.GRND--- phase 1 additional velocity. Index VELAD
RETURN
84 CONTINUE
C * - SECTION 4 -----mmmemmem e
C For V2AD.LE.GRND--- phase 2 additional velocity. Index VELAD
RETURN
85 CONTINUE
C * - SECTION 5 ------mmmmmmmmmmme e
C For WIAD.LE.GRND--- phase 1 additional velocity. Index VELAD
RETURN
86 CONTINUE
C * - SECTION 6 ------==-=mmmmmmmmem oo
C For W2AD.LE.GRND--- phase 2 additional velocity. Index VELAD
RETURN

VAY



87 CONTINUE

C * e SECTION 7 ---- Volumetric source for gala
RETURN
88 CONTINUE
C * e SECTION 8 ---- Convection fluxes

C--- Entered when UCONYV =.TRUE.; block-location indices are:
LDI11 for east and north (accessible at the same time),
LD12 for west and south (accessible at the same time),
LD2 for high (which becomes low for the next slab).
User should provide INDVAR and NDIREC IF's as appropriate.
RETURN

89 CONTINUE

C * e SECTION 9 ---- Diffusion coefficients

C--- Entered when UDIFF =.TRUE.; block-location indices are LAE

ONONORP!

C for east, LAW for west, LAN for north, LAS for
C south, LDI11 for high, and LD11 for low.
C User should provide INDVAR and NDIREC IF's as above.
C EARTH will apply the DIFCUT and GP12 modifications after the user
C has made his settings.
C
RETURN
810 CONTINUE
C * e SECTION 10 --- Convection neighbours
RETURN
811 CONTINUE
C * e SECTION 11 --- Diffusion neighbours
RETURN
812 CONTINUE
C * e SECTION 12 --- Linearised sources
RETURN
813 CONTINUE
C * - SECTION 13 --- Correction coefficients
RETURN
814 CONTINUE
C * - SECTION 14 --- User's own solver
RETURN
815 CONTINUE
C * e SECTION 15 --- Change solution
RETURN
816 CONTINUE
C * e SECTION 16 --- Change DVEL/DPs
RETURN
C
C * See the equivalent section in GREX for the indices to be
C used in sections 7- 16
C
C * Make all other group-8 changes in GROUP 19.
C*****************************************************************
C
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--- GROUP 9. Properties of the medium (or media)

The sections in this group are arranged sequentially in their
order of calling from EARTH. Thus, as can be seen from below,
the temperature sections (10 and 11) precede the density
sections (1 and 3); so, density formulae can refer to

temperature stores already set.
9 GO TO (91,92,93,94,95,96,97,98,99,900,901,902,903,904,905),ISC

C*****************************************************************

O NONONORONONP!

900 CONTINUE
C * - SECTION 10 -----=---mmmmmmmm oo
C For TMP1.LE.GRND--------- phase-1 temperature Index TEMP 1
RETURN
901 CONTINUE
C F - SECTION 11 —=--=-mmmmmmem e
C For TMP2.LE.GRND--------- phase-2 temperature Index TEMP2
RETURN
902 CONTINUE
C F - SECTION 12 —-----mmm e
C For EL1.LE.GRND--------- phase-1 length scale Index LEN1
RETURN
903 CONTINUE
C * - SECTION 13 —---mmmmmmmmmmm e
C For EL2.LE.GRND--------- phase-2 length scale Index LEN2
RETURN
904 CONTINUE
C F - SECTION 14 —------m e
C For SOLVE(TEM1)-------- phase-1 specific heat
RETURN
905 CONTINUE
C * - SECTION 15 —---mmmmmmmmmmm e
C For SOLVE(TEM2)-------- phase-2 specific heat
RETURN
91 CONTINUE
C F - SECTION 1 -m---=-mmmmmmm e eee-

C For RHOI.LE.GRND--- density for phase 1 Index DENI
RETURN

92 CONTINUE
C F - SECTION 2 -m---mmmemmem e
C For DRHIDP.LE.GRND--- D(LN(DEN))/DP for phase 1
C Index D1DP
RETURN
93 CONTINUE
C * - SECTION 3 ---mmmmmmmmmom oo

C For RHO2.LE.GRND--- density for phase 2  Index DEN2
RETURN
94 CONTINUE
C * - SECTION 4 -----mmmemmem -
C For DRH2DP.LE.GRND--- D(LN(DEN))/DP for phase 2
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C Index D2DP

RETURN
95 CONTINUE
C * - SECTION 5 ----mmemmmmmmm e
C For ENUT.LE.GRND--- reference turbulent kinematic viscosity
C Index VIST
RETURN
96 CONTINUE
C * - SECTION 6 --------mmmmmmmmm e
C For ENUL.LE.GRND--- reference laminar kinematic viscosity
C Index VISL
RETURN
97 CONTINUE
C * - SECTION 7 -m-mmmmmmmmmmm oo
C For PRNDTL( ).LE.GRND--- laminar PRANDTL nos., or diffusivity
C Index LAMPR
RETURN
98 CONTINUE
C * - SECTION 8 ----mmmmmmmmmm oo
C For PHINT( ).LE.GRND--- interface value of first phase
C Index FII1
RETURN
99 CONTINUE
C * - SECTION 9 ----mmmmmmmmmm e
C For PHINT( ).LE.GRND--- interface value of second phase
C Index FII2
RETURN

C*****************************************************************

C
C--- GROUP 10. Inter-phase-transfer processes and properties
C

10 GO TO (101,102,103,104,105),ISC

101 CONTINUE
C * e SECTION [ --=-mmmmmmmmmeeeeeeee
C For CFIPS.LE.GRND--- inter-phase friction coeff.
C Index INTFRC
RETURN
c<a name="10.2"></a>
102 CONTINUE
C * SECTION 2 ----emmmmmmeeeoe e

C For CMDOT.EQ.GRND- inter-phase mass transfer Index INTMDT
RETURN

103 CONTINUE
C * - SECTION 3 ----m e
C For CINT( ).EQ.GRND--- phasel-to-interface transfer coefficients
C Index COI1
RETURN
104 CONTINUE
C * e SECTION 4 —---ememmmmmeeeeeee e
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C For CINT( ).EQ.GRND--- phase2-to-interface transfer coefficients

C Index COI2
RETURN
105 CONTINUE
C * SECTION 5 —-emmmmmmmmmmemeeeeeee e
C For CVM.EQ.GRND--- virtual mass coefficient
C Index LD12
RETURN

C*****************************************************************

C
C--- GROUP 11. Initialization of variable or porosity fields
C Index VAL
11 CONTINUE
RETURN
C*****************************************************************
C
C--- GROUP 12. Convection and diffusion adjustments
C
12 CONTINUE
RETURN
C*****************************************************************
C
C--- GROUP 13. Boundary conditions and special sources
C Index for Coefficient - CO
C Index for Value - VAL
13 CONTINUE
GO TO (130,131,132,133,134,135,136,137,138,139,13 10,
11311,1312,1313,1314,1315,1316,1317,1318,1319,1320,1321),ISC
130 CONTINUE
Cmmmm e SECTION 1 ------------- coefficient = GRND
[F((INDVAR.EQ.C1).AND.(NPATCH.EQ.'RETARDB'")) THEN
LFCO = LOF(CO)
DO 1301 IY =IYF,IYL
DO 1301 IX =IXF,IXL
ICELL =TY + (IX-1)*NY
F(LFCO+ICELL)=(RG(4)-1)/DT
1301 CONTINUE
ENDIF

IF(INDVAR.EQ.C3).AND.(NPATCH.EQ.RETARDT")) THEN
LFCO = LOF(CO)

DO 1302 1Y =IYF,IYL

DO 1302 IX = IXF,IXL

ICELL =Y + (IX-1)*NY

F(LFCO+ICELL)=(RG(5)-1)/DT
1302 CONTINUE

ENDIF

IF(INDVAR.EQ.C5).AND.(NPATCH.EQ.RETARDE')) THEN

VAN



LFCO = LOF(CO)
DO 1303 TY =IYF,IYL
DO 1303 IX = IXF,IXL
ICELL =TY + (IX-1)*NY
F(LFCO+ICELL)=(RG(6)-1)/DT
1303 CONTINUE
ENDIF

IF(INDVAR.EQ.C7).AND.(NPATCH.EQ.RETARDX')) THEN
LFCO = LOF(CO)

DO 1304 TY = IYF,IYL

DO 1304 IX = IXF,IXL

ICELL =TIY + (IX-1)*NY

F(LFCO+ICELL)=(RG(7)-1y/DT
1304 CONTINUE

ENDIF
RETURN
131 CONTINUE
(O SECTION 2 --------—---- coefficient = GRNDI1

IF(INDVAR.EQ.C1).AND.(NPATCH.EQ.'MONODB')) THEN
LFCO = LOF(CO)

DO 13101 IY = IYF,IYL

DO 13101 IX = IXF,IXL

ICELL =Y + (IX-1)*NY
GQCIKI1=RG(8)/RG(9)

GQC1K2=(1.0)/(RG(10)+VARYX(C1))

GQCIK3=VARYX(C9)/(RG(10)+VARYX(C9))
GQCIK4=VARYX(C11)
F(LFCO+ICELL)=GQC 1K 1*GQC1K2*GQC1K3*GQC 1K4
13101 CONTINUE
ENDIF

IF(INDVAR.EQ.C3).AND.(NPATCH.EQ.MONODT')) THEN
LFCO = LOF(CO)

DO 13102 IY = IYF,IYL

DO 13102 IX = IXF,IXL

ICELL =Y + (IX-1)*NY
GQC3K1=RG(11)/RG(12)

GQC3K2=(1.0)/(RG(13+VARYX(C3))

GQC3K3=VARYX(C9)/(RG(13)+VARYX(C9))
GQC3K4=VARYX(C11)

F(LFCO+ICELL)=GQC3K 1*GQC3K2*GQC3K3*GQC3K4
13102 CONTINUE

ENDIF
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IF(INDVAR.EQ.C5).AND.(NPATCH.EQ.MONODE')) THEN
LFCO = LOF(CO)

DO 13103 TY = IYF,IYL

DO 13103 IX = IXF,IXL

ICELL =IY + (IX-1)*NY
GQC5K1=RG(14)/RG(15)

GQC5K2=(1.0)/(RG(16+VARYX(C5))

GQCSK3=VARYX(C9)/(RG(16)+VARYX(C9))
GQCSK4=VARYX(C11)

F(LFCO+ICELL)=GQC5K 1*GQC5K2*GQC5K3*GQC 5K 4
13103 CONTINUE

ENDIF

IF(INDVAR.EQ.C7).AND.(NPATCH.EQ.'MONODX')) THEN
LFCO = LOF(CO)

DO 13104 IY = IYF,IYL

DO 13104 IX = IXF,IXL

ICELL = 1Y + (IX-1)*NY
GQC7KI1=RG(17)/RG(18)

GQC7K2=(1.0)/(RG(19+VARYX(C7))

GQC7K3=VARYX(C9)/(RG(19)+VARYX(C9))
GQCTK4=VARYX(C11)

F(LFCO+ICELL)=GQC7K 1*GQC7K2*GQC7K3*GQC7K4
13104 CONTINUE

ENDIF
RETURN
132 CONTINUE
Commmmmm - SECTION 3 ------------- coefficient = GRND2

IF(INDVAR.EQ.C9).AND.(NPATCH.EQ.'OXYGB'")) THEN
LFCO = LOF(CO)

DO 13201 IY = IYF,IYL

DO 13201 IX = IXF,IXL

ICELL =TIY + (IX-1)*NY

GQCI9B1=(RG(8)/RG(9))*RG(20)
GQCYB2=VARYX(C1)/(RG(10)+VARYX(C1))
GQC9YB3=(1.0)/(RG(10)+VARYX(C9))
GQCYB4=VARYX(C11)
F(LFCO+ICELL)=GQC9B1*GQCIB2*GQCIB3*GQCIBA

13201 CONTINUE
ENDIF
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IF(INDVAR.EQ.C9).AND.(NPATCH.EQ.'OXYGT')) THEN
LFCO = LOF(CO)

DO 13202 TY = IYF,IYL

DO 13202 IX = IXF,IXL

ICELL =IY + (IX-1)*NY

GQCIYTI=(RG(11)/RG(12))*RG(21)
GQCIYT2=VARYX(C3)/(RG(13)+VARYX(C3))

GQCIT3=(1.0)/(RG(13)+VARYX(C9))
GQCIYT4=VARYX(C11)
F(LFCO+ICELL)=GQCYT1*GQC9T2*GQCIT3*GQCIT4
13202 CONTINUE
ENDIF

IF(INDVAR.EQ.C9).AND.(NPATCH.EQ.'OX YGE'")) THEN
LFCO = LOF(CO)

DO 13203 IY = IYF,IYL

DO 13203 IX = IXF,IXL

ICELL =TIY + (IX-1)*NY

GQCYE1=(RG(14)/RG(15))*RG(22)
GQCIYE2=VARYX(C5)/(RG(16)+VARYX(C5))

GQCIE3=(1.0)/(RG(16)+VARYX(C9))
GQCYE4=VARYX(C11)
F(LFCO+ICELL)=GQC9E1*GQCIE2*GQCIE3*GQCIE4
13203 CONTINUE
ENDIF

IF(INDVAR.EQ.C9).AND.(NPATCH.EQ.'OXYGX")) THEN
LFCO = LOF(CO)

DO 13204 IY = IYF,IYL

DO 13204 IX = IXF,IXL

ICELL =TIY + (IX-1)*NY

GQCIX1=(RG(17)/RG(18))*RG(23)
GQCIX2=VARYX(C7)/(RG(19)+VARYX(C7))

GQCIX3=(1.0)/(RG(19}+VARYX(C9))
GQC9X4=VARYX(C11)

F(LFCO+ICELL)=GQC9X 1*GQCIX2*GQCIX3*GQCIX4
13204 CONTINUE

ENDIF

RETURN
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133 CONTINUE
Crmmmmmmmm e SECTION 4 -------———--- coefficient = GRND3
IF((INDVAR.EQ.C11).AND.(NPATCH.EQ.'BACTRB'")) THEN
LFCO = LOF(CO)
DO 13301 IY =IYF,IYL
DO 13301 IX = IXF,IXL
ICELL =1Y + (IX-1)*NY
GQCI11B1=RG(8)

GQC11B2=VARYX(C 1)/(RG(10)+VARYX(C1))
GQC11B3=VARYX(C9)/(RG(10)+VARYX(C9))

GQC11B4=GQC11BI1*GQC11B2*GQC11B3
GQC11B5=GQC11B4
F(LFCO+ICELL)=(GQC 11B5)*(-1.0)
13301 CONTINUE
ENDIF

IF(INDVAR.EQ.C11).AND.(NPATCH.EQ.'BACTRT')) THEN
LFCO = LOF(CO)

DO 13302 IY = IYF,IYL

DO 13302 IX = IXF,IXL

ICELL = 1Y + (IX-1)*NY
GQC11TI=RG(11)

GQC11T2=VARYX(C3)/(RG(13)+VARYX(C3))
GQC11T3=VARYX(C9)/(RG(13)+VARYX(C9))

GQC11T4=GQC11T1*GQC11T2*GQC11T3
GQC11T5=GQC11T4

F(LFCO+ICELL)=(GQC 11T5)*(-1.0)
13302 CONTINUE

ENDIF

IF(INDVAR.EQ.C11).AND.(NPATCH.EQ.'BACTRE')) THEN
LFCO = LOF(CO)

DO 13303 IY = IYF,IYL

DO 13303 IX = IXF,IXL

ICELL =Y + (IX-1)*NY
GQC11E1=RG(14)

GQC11E2=VARYX(C5)/(RG(16)+VARYX(C5))
GQC11E3=VARYX(C9)/(RG(16)+VARYX(C9))
GQC11E4=GQC11E1*GQC11E2*GQC11E3

GQC11E5=GQC11E4
F(LFCO+ICELL)=(GQC 11E5)*(-1.0)
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13303 CONTINUE
ENDIF

IF(INDVAR.EQ.C11).AND.(NPATCH.EQ.'BACTRX')) THEN
LFCO = LOF(CO)

DO 13304 IY = IYF,IYL

DO 13304 IX = IXF,IXL

ICELL =Y + (IX-1)*NY
GQC11X1=RG(17)

GQC11X2=VARYX(C7)/(RG(19)+VARYX(C7))
GQC11X3=VARYX(C9)/(RG(19)+VARYX(C9))

GQC11X4=GQC11X1*GQC11X2*GQC11X3
GQC11X5=GQCl11X4
F(LFCO+ICELL)=(GQC11X5)*(-1.0)
13304 CONTINUE
ENDIF
RETURN
134 CONTINUE
O SECTION 5 ------------- coefficient = GRND4
IF(INDVAR.EQ.C1).AND.(NPATCH.EQ."MENTNB')) THEN
LFCO = LOF(CO)
DO 13401 1Y = IYF,IYL
DO 13401 IX = IXF,IXL
ICELL =1Y + (IX-1)*NY
GQCIKI=RG(25)

GQC1K2=(1.0)/(RG(10)+VARYX(C1))

F(LFCO+ICELL)=GQC1K1*GQC1K2
13401 CONTINUE
ENDIF

IF(INDVAR.EQ.C3).AND.(NPATCH.EQ.'MENTNT")) THEN
LFCO = LOF(CO)

DO 13402 TY = IYF,IYL

DO 13402 IX = IXF,IXL

ICELL =Y + (IX-1)*NY
GQC3K1=RG(26)

GQC3K2=(1.0)/(RG(13+VARYX(C3))
F(LFCO+ICELL)=GQC3K 1*GQC3K2
13402 CONTINUE
ENDIF

IF(INDVAR.EQ.C5).AND.(NPATCH.EQ.'MENTNE")) THEN
LFCO = LOF(CO)
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DO 13403 IY = IYF,IYL

DO 13403 IX = IXF,IXL

ICELL =IY + (IX-1)*NY
GQC5K1=RG(27)

GQCSK2=(1.0)/(RG(16}+VARYX(C5))
F(LFCO+ICELL)=GQC5K 1*GQC5K2
13403 CONTINUE
ENDIF

IF(INDVAR.EQ.C7).AND.(NPATCH.EQ.'MENTNX")) THEN
LFCO = LOF(CO)

DO 13404 TY = IYF,IYL

DO 13404 IX = IXF,IXL

ICELL =Y + (IX-1)*NY
GQC7K1=RG(28)

GQC7K2=(1.0)/(RG(19)+VARYX(C7))
F(LFCO+ICELL)=GQC7K 1*GQC7K2
13404 CONTINUE
ENDIF
RETURN
135 CONTINUE
(O SECTION 6 ------------- coefficient = GRNDS5
RETURN
136 CONTINUE
Commmmmm - SECTION 7 ------------- coefficient = GRND6
RETURN
137 CONTINUE
(O SECTION 8 ------------- coefficient = GRND7
RETURN
138 CONTINUE
(O SECTION 9 --------—---- coefficient = GRNDS
RETURN
139 CONTINUE
(O SECTION 10 ------------- coefficient = GRND9
RETURN
1310 CONTINUE
O SECTION 11 ------------- coefficient = GRND10
RETURN
1311 CONTINUE
(O SECTION 12 -m-mmmemm e value = GRND
IF(INDVAR.EQ.C1).AND.(NPATCH.EQ.RETARDB'")) THEN
LFVAL = LOF(VAL)
DO 13111 IY =1YF,IYL
DO 13111 IX = IXF,IXL
ICELL =TIY + (IX-1)*NY
F(LFVAL+ICELL)=VARYX(OLD(C1))
13111 CONTINUE
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ENDIF

IF(INDVAR.EQ.C3).AND.(NPATCH.EQ.RETARDT')) THEN

LFVAL = LOF(VAL)

DO 13112 IY = IYF,IYL

DO 13112 IX = IXF,IXL

ICELL =TIY + (IX-1)*NY
F(LFVAL+ICELL)=VARYX(OLD(C3))

13112 CONTINUE

ENDIF

IF(INDVAR.EQ.C5).AND.(NPATCH.EQ.RETARDE")) THEN

LFVAL = LOF(VAL)

DO 13113 IY = IYF,IYL

DO 13113 IX = IXF,IXL

ICELL =TIY + (IX-1)*NY
F(LFVAL+ICELL)=VARYX(OLD(C5))

13113 CONTINUE

ENDIF

IF(INDVAR.EQ.C7).AND.(NPATCH.EQ. RETARDX')) THEN

LFVAL = LOF(VAL)

DO 13114 TY = IYF,IYL

DO 13114 IX = IXF,IXL

ICELL =TIY + (IX-1)*NY
F(LFVAL+ICELL)=VARYX(OLD(C7))

13114 CONTINUE

ENDIF
RETURN

1312 CONTINUE
------------------- SECTION 13 =--eeeemmeeeee—- value = GRNDI1

RETURN

1313 CONTINUE

................... SECTION 14 ---—------—-——-—- value = GRND2
RETURN
1314 CONTINUE
................... SECTION 15 ----------—--—-———- value = GRND3
RETURN

1315 CONTINUE

................... SECTION 16 -------------—--——- value = GRND4
RETURN
1316 CONTINUE
___________________ SECTION 17 ----------—--—-—-- value = GRND5
RETURN

1317 CONTINUE
------------------- SECTION 18 ~—---emmmeemmmm value = GRNDG

RETURN

1318 CONTINUE
------------------- SECTION 19 ~-neemmmeemmmeem value = GRND7
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RETURN
1319 CONTINUE

[ SECTION 20 -----==-=mmmmmmemm value = GRNDS
RETURN
1320 CONTINUE
@ — SECTION 21 --mmmmmmmmmeeeee value = GRND9
RETURN
1321 CONTINUE
[ SECTION 22 —--mmmmmmmmeeem value = GRNDI10
RETURN

C***************************************************************

C
C--- GROUP 14. Downstream pressure for PARAB=TRUE.
C
14 CONTINUE
RETURN

C***************************************************************

C* Make changes to data for GROUPS 15, 16, 17, 18 GROUP 19.
C***************************************************************
C
C--- GROUP 19. Special calls to GROUND from EARTH
C
19 GO TO (191,192,193,194,195,196,197,198,199,1910,1911),ISC
191 CONTINUE
C * e SECTION 1 ---- Start of time step.
RETURN
192 CONTINUE
C * e SECTION 2 ---- Start of sweep.
RETURN
193 CONTINUE
C e SECTION 3 ---- Start of iz slab.
RETURN
194 CONTINUE
(S SECTION 4 ---- Start of iterations over slab.
RETURN
1911 CONTINUE
S SECTION 11---- After calculation of convection
C fluxes for scalars, and of volume
C fractions, but before calculation of
C scalars or velocities

RETURN
199 CONTINUE
C * - SECTION 9 ---- Start of solution sequence for
C a variable
RETURN
1910 CONTINUE
C * - SECTION 10---- Finish of solution sequence for
C a variable
RETURN

148



195 CONTINUE
O R SECTION 5 ---- Finish of iterations over slab.
RG(1)=KX/Ne
RG(2)=KY/Ne
RG(3)=KZ/Ne

MPOT = LBNAME(POT)
LOPOT= LOF(MPOT)

IF(STORE(U1) .AND. NX.GT.1) THEN
LOUI=LOF(U1)
IF(BFC) THEN
NXNY = NX*NY C
LODXG=LOB(DXGPE) + (IZ-1)*NXNY
ELSE
LODXG=LOF(DXG2D)
ENDIF
DO 1961 IX=IXF,IXL
IPLUS=NY
IFIX.EQ.IXL) IPLUS=IPLUS-NXNY
DO 1961 IY=IYF,IYL
ICELL=TY+(IX-1)*NY
IF(EF(ICELL).OR.EFO(ICELL)) THEN
F(LOUI+ICELL) =0.0
ELSE
IE=ICELL+IPLUS
F(LOU1+ICELL)=RG(1)*((F(LOPOT+ICELL)-F(LOPOT-IE))/F(LODXG+ICELL))
ENDIF
1961 CONTINUE
DO 1962 IX=IXF,IXL
DO 1962 IY=8,IYL
ICELL=TY+(IX-1)*NY
F(LOU1+ICELL) =1.0e-9
1962  continue
ENDIF
Caeeeeen, calculation of vl
CALL GETYX(LBNAME('POT'),UUGPOT,NYDIM,NXDIM)
IF(STORE(V1) .AND. NY.GT.1) THEN
C LOVI=LOF(V1)
IF(BFC) THEN
LODYG=LOB(DYGPN) + (IZ-1)*NXNY
ELSE
LODYG=LOF(DYG2D)
ENDIF
DO 1963 IX=IXF,IXL
DO 1963 TY=IYF,IYL
C =IY+H(IX-1)*NY
IFIY.EQ.NY.OR.NF(IY).OR.NF0O(IY)) THEN
C F(LOV1+1)=0.0

Vay



UUGVI(IY,IX) =0.0
ELSE
IN=TY+1
UUGV1(IY,IX)=RG(2)*((UUGPOT(IY,IX)-UUGPOT(IN,IX))/F(LODYG+IY))
¢ FLOVI+D)=RG(2)*((F(LOPOT+I)-F(LOPOT+IN))/F(LODYG+I))

ENDIF
1963 CONTINUE
C DO 1964 IX=IXF,IXL

C DO 1964 IY=18NY
C UUGVI(IY,IX)=-1.0e-010
C 1964  continue
CALL SETYX(LBNAME('V1'),UUGVI,NYDIM,NXDIM)
ENDIF
Coreeeee, calculation of wl
IF(STORE(W1) .AND. NZ.GT.1 .AND. IZNE.NZ) THEN
LOPOTH = LOF(HIGH(MPOT))
LOWI1=LOF(W1)
IF(BFC) LODZG=L0B(DZGPH) + (IZ-1)*NXNY
DO 1965 I=1,NXNY
IF(HF(I).OR.HF0(I)) THEN
F(LOW1+1)=0.0
ELSE
IF(BFC) THEN
DELZ=F(LODZGI)
ELSE
DELZ=DZG
ENDIF
F(LOW 1+I)=RG(3)*((F(LOPOT+I)-F(LOPOTH+I))/DELZ)
ENDIF
1965 CONTINUE
ENDIF
IF(BFC) THEN
Coerreeee, the cartesian components
CALL GETCAR
ENDIF

LFR11=LOF(LBNAME(R11")
LFC11=LOF(C11)
DO 1966 IX=1,NX
IADD=NY*(IX-1)
DO 1966 IY=1,NY
I=IY+IADD
LOR11=LFR11+
LOC11=LFC11+
F(LOR11)=F(LOC11)-
(RG(24)*F(LOC11))
1966 CONTINUE
RETURN
196 CONTINUE
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C * e SECTION 6 ---- Finish of iz slab.
RETURN
197 CONTINUE
C * - SECTION 7 ---- Finish of sweep.
RETURN
198 CONTINUE
C * e SECTION 8 ---- Finish of time step.

RETURN
C***************************************************************
C
C--- GROUP 20. Preliminary print-out
C

20 CONTINUE

RETURN
C***************************************************************
C--- GROUP 21. Special print-out to screen

21 CONTINUE

GO TO 25

C***************************************************************

C* Make changes to data for GROUP 22 only in GROUP 19.
C***************************************************************
C
C--- GROUP 23. Field print-out and plot control
23 CONTINUE
RETURN
C***************************************************************
C
C--- GROUP 24. Dumps for restarts
C
24 CONTINUE
END
c</pre></strong></body></htmI>
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c<htmI><body><pre><strong><!-- -->

C.... FILE NAME GROUND.FTN-----mm e e oo 240802
SUBROUTINE GROUND
INCLUDE '/phoenics/d_includ/satear’
INCLUDE "/phoenics/d_includ/grdloc’
INCLUDE "/phoenics/d_includ/satgrd’
INCLUDE "/phoenics/d_includ/grdear’
INCLUDE "/phoenics/d_includ/grdbfc'
COMMON/IDATA/IDFL(118)
COMMON/GENI/NXNY,IGFIL1(59)
COMMON/LDATA/LFIL1(7),LFIL2(76)
COMMON /NAMFN/NAMFUN,NAMSUB
CHARACTER*6 NAMFUN,NAMSUB
LOGICAL EF,NF,HF,EFO,NFO0,HFO
COMMON/IDATA/NFM,IGF(21),IPRL,IBTAU,ILTLS,IGFIL(15),

1ITEM1,ITEM2,ISPH1,ISPH2,ICON1,ICON2,IPRPS,IRADX,IRADY,IRADZ,IVFOL
COMMON/NXNY/DRHODP/ITEMP/IDEN/DVMOD/IDVCGR

CXXXX XXX XXX XXX X XXX XXX XXX XXX XXX XXX XXXXXXX USER

SECTION STARTS:

C 1 Set dimensions of data-for-GROUND arrays here. WARNING: the

C corresponding arrays in the MAIN program of the satellite

C and EARTH must have the same dimensions.
PARAMETER (NLG=100, NIG=200, NRG=200, NCG=100)

COMMON/LGRND/LG(NLG)/IGRND/IG(NIG)/RGRND/RG(NRG)/CGRND/CG(NC
G)
LOGICAL LG
CHARACTER*4 CG
C 2 User dimensions own arrays here, for example:
C DIMENSION GUH(10,10),GUC(10,10),GUX(10,10),GUZ(10)
¢ DIMENSION UUGV1(20,30),UUGPOT(20,30)
¢ DATA NXDIM,NYDIM/30,20/
DIMENSION UUGV 1(20,40),UUGPOT(20,40)
DATA NXDIM,NYDIM/40,20/
C 3 User places his data statements here, for example:
C DATA NXDIM,NYDIM/10,10/
C
C 4 Insert own coding below as desired, guided by GREX examples.
C Note that the satellite-to-GREX special data in the labelled



COMMONSs /RSG/, /ISG/, /LSG/ and /CSG/ can be included and
used below but the user must check GREX for any conflicting
uses. The same comment applies to the EARTH-spare working
arrays EASP1, EASP2,...EASP20. In addition to the EASPs,
there are 10 GRound-earth SPare arrays, GRSP1,...,GRSP10,
supplied solely for the user, which are not used by GREX. If

the call to GREX has been deactivated then all of the arrays

may be used without reservation.
C*********************************************************************

3k

oNoNoNoNONONONQ!

c

IXL=IABS(IXL)

IF(IGR.EQ.13) GO TO 13

IF(IGR.EQ.19) GO TO 19

GO TO (1,2,3,4,5,6,25,8,9,10,11,12,13,14,25,25,25,25,19,20,25,

121,23,24),IGR

25 CONTINUE

RETURN
C*****************************************************************
C
C--- GROUP 1. Run title and other preliminaries

C
1 GO TO (1001,1002,1003),ISC

C

1001 CONTINUE

C

(o — GROUP | SECTION 3 wommemmemeemeeeeeee

C---- Use this group to create storage via MAKE, GXMAKE etc which it is
C essential to dump to PHI (or PHIDA) for restarts
C User may here change message transmitted to the VDU screen
IF(NOT.NULLPR.AND.IDVCGR.EQ.0)
1 CALL WRYT40('GROUND file is GROUND.F of: 240802")
C
RETURN
C * e GROUP 1 SECTION 3 ----m-mmmmmmm e
C---- Use this group to create storage via GXMAKE which it is not
C necessary to dump to PHI (or PHIDA) for restarts
C
1003 CONTINUE
GO TO 25
1002 CONTINUE
RETURN
C*****************************************************************
C
C--- GROUP 2. Transience; time-step specification
C
2 CONTINUE
RETURN

C*****************************************************************



C
C--- GROUP 3. X-direction grid specification
C
3 CONTINUE
RETURN
C*****************************************************************
C
C--- GROUP 4. Y-direction grid specification
C
4 CONTINUE
RETURN
C*****************************************************************
C
C--- GROUP 5. Z-direction grid specification
C
5 CONTINUE
RETURN
C*****************************************************************
C
C--- GROUP 6. Body-fitted coordinates or grid distortion
C
6 CONTINUE
RETURN
C*****************************************************************
C * Make changes for this group only in group 19.
C--- GROUP 7. Variables stored, solved & named
C*****************************************************************
C
C--- GROUP 8. Terms (in differential equations) & devices

C
8 GO TO (81,82,83,84,85,86,87,88,89,810,811,812,813,814,815,816)
1,ISC
81 CONTINUE
S — )10l ¥ (0) [ —

C For UIAD.LE.GRND--- phase 1 additional velocity. Index VELAD
RETURN
82 CONTINUE
C * e SECTION 2 -m---mmmmmmeem e
C For U2AD.LE.GRND--- phase 2 additional velocity. Index VELAD
RETURN
83 CONTINUE
C * - SECTION 3 ----mmmmmmmmemme e
C For VIAD.LE.GRND--- phase 1 additional velocity. Index VELAD
RETURN
84 CONTINUE
C * - SECTION 4 -----mmmememe e
C For V2AD.LE.GRND--- phase 2 additional velocity. Index VELAD
RETURN
85 CONTINUE
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C * - SECTION 5 ----m-mmemm oo
C For WIAD.LE.GRND--- phase 1 additional velocity. Index VELAD
RETURN
86 CONTINUE
C * - SECTION 6 --=--==n == mmmmmmmmmem oo
C For W2AD.LE.GRND--- phase 2 additional velocity. Index VELAD
RETURN

87 CONTINUE
C * e SECTION 7 ---- Volumetric source for gala
RETURN
88 CONTINUE
C * e SECTION 8 ---- Convection fluxes

C--- Entered when UCONYV =.TRUE.; block-location indices are:
LDI11 for east and north (accessible at the same time),
LD12 for west and south (accessible at the same time),
LD2 for high (which becomes low for the next slab).
User should provide INDVAR and NDIREC IF's as appropriate.
RETURN
89 CONTINUE
C * e SECTION 9 ---- Diffusion coefficients
C--- Entered when UDIFF =.TRUE.; block-location indices are LAE
for east, LAW for west, LAN for north, LAS for
south, LD11 for high, and LD 11 for low.
User should provide INDVAR and NDIREC IF's as above.
EARTH will apply the DIFCUT and GP12 modifications after the user
has made his settings.

OO0
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RETURN
810 CONTINUE
C e SECTION 10 --- Convection neighbours
RETURN
811 CONTINUE
C e SECTION 11 --- Diffusion neighbours
RETURN
812 CONTINUE
C & - SECTION 12 --- Linearised sources
RETURN
813 CONTINUE
C * - SECTION 13 --- Correction coefficients
RETURN
814 CONTINUE
C * - SECTION 14 --- User's own solver
RETURN
815 CONTINUE
C e SECTION 15 --- Change solution
RETURN
816 CONTINUE
C e SECTION 16 --- Change DVEL/DPs
RETURN
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* See the equivalent section in GREX for the indices to be
used in sections 7 - 16

* Make all other group-8 changes in GROUP 19.

st sfe sk ok sk siesk stk ook s sk ks skesk stk sk sosk skosk ks stk sk skeosk sk sk ks stk sk seosk skos ks stk sk sk sk sk skosk stk sk skoskosksk

--- GROUP 9. Properties of the medium (or media)

The sections in this group are arranged sequentially in their
order of calling from EARTH. Thus, as can be seen from below,
the temperature sections (10 and 11) precede the density
sections (1 and 3); so, density formulae can refer to
temperature stores already set.
9 GO TO (91,92,93,94,95,96,97,98,99,900,901,902,903,904,905),ISC

C*****************************************************************

oloNoloNoNoNoNoNoNoNONONONQ!

900 CONTINUE
C * - SECTION 10 -----------mmmmmmm e
C For TMP1.LE.GRND--------- phase-1 temperature Index TEMP 1
RETURN
901 CONTINUE
C * e SECTION 11 ==-=mmmmmmmmmmm e
C For TMP2.LE.GRND--------- phase-2 temperature Index TEMP2
RETURN
902 CONTINUE
C * - SECTION 12 -=-=- == -mm e
C For EL1.LE.GRND--------- phase-1 length scale Index LEN1
RETURN
903 CONTINUE
C * SECTION 13 ------mmmmmmmm e
C For EL2.LE.GRND--------- phase-2 length scale Index LEN2
RETURN
904 CONTINUE
C * e SECTION 14 === e
C For SOLVE(TEM1)-------- phase-1 specific heat
RETURN
905 CONTINUE
C * SECTION 15 -----mm oo
C For SOLVE(TEM2)-------- phase-2 specific heat
RETURN
91 CONTINUE
C * - SECTION [ --=---mmmmmmmmmmm e

C For RHOI.LE.GRND--- density for phase 1 Index DENI
RETURN

92 CONTINUE
C e SECTION 2 --=---mmemmmmmmmmmm e
C For DRHIDP.LE.GRND--- D(LN(DEN))/DP for phase 1
C Index D1DP
RETURN
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93 CONTINUE
C * - SECTION 3 —---mm e e
C For RHO2.LE.GRND--- density for phase 2  Index DEN2
RETURN

94 CONTINUE
C * SECTION 4 ----m e
C For DRH2DP.LE.GRND--- D(LN(DEN))/DP for phase 2
C Index D2DP
RETURN
95 CONTINUE
C * e SECTION 5 --=-m-mmmm e
C For ENUT.LE.GRND--- reference turbulent kinematic viscosity
C Index VIST
RETURN
96 CONTINUE
C * e SECTION 6 ------===mmmmmmmmmmm e oo
C For ENUL.LE.GRND--- reference laminar kinematic viscosity
C Index VISL
RETURN
97 CONTINUE
C * e SECTION 7 -==-mn=mmemm e
C For PRNDTL( ).LE.GRND--- laminar PRANDTL nos., or diffusivity
C Index LAMPR
RETURN
98 CONTINUE
C * - SECTION 8 ------=mm e oo
C For PHINT( ).LE.GRND--- interface value of first phase
C Index FII1
RETURN
99 CONTINUE
C * e SECTION 9 ----m e e
C For PHINT( ).LE.GRND--- interface value of second phase
C Index FII2
RETURN

C*****************************************************************

C
C--- GROUP 10. Inter-phase-transfer processes and properties
C

10 GO TO (101,102,103,104,105),ISC

101 CONTINUE
C * SECTION [ ----mmmemmmmmmmoeeee e
C For CFIPS.LE.GRND--- inter-phase friction coeff.
C Index INTFRC
RETURN
c<aname="10.2"></a>
102 CONTINUE
C * e SECTION 2 ----emmmmmmemeeeeeee

C For CMDOT.EQ.GRND- inter-phase mass transfer Index INTMDT
RETURN
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103 CONTINUE

C F - SECTION 3 —---e-ememmmmee oo
C For CINT( ).EQ.GRND--- phasel-to-interface transfer coefficients
C Index COI1
RETURN
104 CONTINUE
C * SECTION 4 -m-emmemmmemm oo
C For CINT( ).EQ.GRND--- phase2-to-interface transfer coefficients
C Index COI2
RETURN
105 CONTINUE
C * e SECTION 5 ----m-mmemm e
C For CVM.EQ.GRND--- virtual mass coefficient
C Index LD12
RETURN

C*****************************************************************

C
C--- GROUP 11. Initialization of variable or porosity fields
C Index VAL
11 CONTINUE
RETURN
C*****************************************************************
C
C--- GROUP 12. Convection and diffusion adjustments
C
12 CONTINUE
RETURN
C*****************************************************************
C
C--- GROUP 13. Boundary conditions and special sources
C Index for Coeftficient - CO
C Index for Value - VAL
13 CONTINUE
GO TO (130,131,132,133,134,135,136,137,138,139,13 10,
11311,1312,1313,1314,1315,1316,1317,1318,1319,1320,1321),ISC
130 CONTINUE
------------------- SECTION 1 ------------- coefficient = GRND
................. Seting For Consumption of ORGANIC
RG(1)=k02
RG(2)=K0O2
RG(4)=kNO3
RG(5)=KNO3
RG(6)=KiO2
RG(8)=kMn
RG(9)=KMnO2
RG(10)=KiNO3
RG(8)=kMn
RG(9)=KMnO2
RG(10)=KiNO3

oNoloNoNoNoNOoNONONONO NGNS
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RG(12)=kFe
RG(13)=KFe(OH)3
RG(14)=KiMnO2
RG(16)=kSO4
RG(17)=KS04
RG(18)=KiFe(OH)3
RG(20)=kCH4
RG(21)=KCH4
RG(22)=KiSO4
IF(INDVAR.EQ.C1).AND.(NPATCH.EQ.'ORGAN")) THEN
LOCO = LOF(CO)
LOC1=LOF(C1)
LOC3=LOF(C3)
LOC5=LOF(C5)
LOC7=LOF(C7)
LOC11=LOF(C11)
LOC15=LOF(C15)
LOC17=LOF(C17)
DO 13001 TY = IYF,IYL
DO 13001 IX = IXF,IXL
ICELL = 1Y + (IX-1)*NY
GQCIRI=RG(1)

ololoNoNONONONONQ!

GQC 1R2=F(LOC3+ICELL)/(RG(2)+F(LOC3+ICELL))

GQCIR3=GQCIR1*GQCIR2
GQCIR4=RG(4)

GQCIR5=F(LOCS+ICELL)/(RG(5)+F(LOC5+ICELL))
GQCIR6=RG(6)/(RG(6)+F(LOC3+ICELL))

GQCIR7=GQCI1R4*GQCIR5*GQCIR6
GQCI1R8=RG(8)

GQCI1R9=F(LOC7+ICELL)/(RG(9)+F(LOC7+ICELL))
GQCIR10=RG(6)/(RG(6)+F(LOC3+ICELL))
GQCIR11=RG(10)/(RG(10)+F(LOC5+ICELL))

GQCIR12=GQCIR8*GQCIR9*GQCIR10*GQCIR11
GQCIR13=RG(12)

GQCIR14=F(LOC11+ICELL)/(RG(13)+F(LOC11+ICELL))
GQC IR 15=RG(6)/(RG(6)+F(LOC3+ICELL))

GQCIR16=RG(10)/(RG(10)+F(LOC5+ICELL))
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GQC1R17=RG(14)/(RG(14)+F(LOC7+ICELL))

GQCIR18=GQCIR13*GQCIR14*GQCIR15*GQCIR16*GQCIR17
GQCIR19=RG(16)

GQCI1R20=F(LOC15+ICELL)/(RG(17)+F(LOC15+ICELL))
GQCIR21=RG(6)/(RG(6)+F(LOC3+ICELL))
GQC1R22=RG(10)/(RG(10)+F(LOC5+ICELL))
GQC1R23=RG(14)/(RG(14)+F(LOC7+ICELL))
GQC1R24=RG(18)/(RG(18)+F(LOC11+ICELL))
GQCIR25=GQCIR 19*GQC1R20*GQCIR21*GQC1R22*GQC1R23*GQC1R24
GQCIR26=RG(20)
C
GQCI1R27=F(LOC13+ICELL)Y/RG(21)+F(LOC13+ICELL)
GQC IR28=RG(6)/(RG(6)+F(LOC3+ICELL))
GQC1R29=RG(10)/(RG(10)+F(LOC5+ICELL))
GQCIR30=RG(14)/(RG(14)+F(LOC7+ICELL))

GQCIR31=RG(18)/(RG(18)+F(LOC11+ICELL))
GQCIR32=RG(22)/(RG(22)+F(LOC15+ICELL))

GQCIR33=GQCIR26*GQC1R28*GQCIR29*GQCIR30*GQCIR31*GQCIR32
F(LOCO+ICELL)=GQC IR3+GQC1R7+GQC IR12+GQC IR 18+GQC1R25+GQCIR33

13001 CONTINUE
ENDIF
RETURN
131 CONTINUE
Crmmmmmmmmmee - SECTION 2 ------------- coefficient = GRNDI1
Choreres Seting For Consumption of Oxygen
C RG(1)=kO2
C RG(2)=KO2
C RG(3)=YO2

IF(INDVAR.EQ.C3).AND.(NPATCH.EQ.'OXYGEN')) THEN
LOCO = LOF(CO)

LOC1=LOF(C1)
LOC3 = LOF(C3)
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DO 13101 IY = IYF,IYL
DO 13101 IX = IXF,IXL
ICELL =Y + (IX-1)*NY

GQC3R1=RG(1)*F(LOC1+ICELL)
GQC3R2=1.0/(RG(2)+F(LOC3+ICELL))
GQC3R3=GQC3R1*GQC3R2

F(LOCO+ICELL)=GQC3R3*RG(3)
13101 CONTINUE
Covreeveiee Seting For Consumption of Nitrat
C RG(4)=kNO3
C RG(5=KNO3
C RG(6)=KiO2
C RG(7)=YNO3
ELSEIF((INDVAR.EQ.C5).AND.(NPATCH.EQ.NITRAT')) THEN
LOCO = LOF(CO)
LOC1=LOF(C1)
LOC3=LOF(C3)
LOCS5=LOF(C5)
DO 13102 IY = IYF,IYL
DO 13102 IX = IXF,IXL
ICELL =1Y + (IX-1)*NY

GQC5R1=RG(4)*F(LOC1+ICELL)
GQC5R2=1.0/(RG(5)+F(LOCS+ICELL))
GQC5R3=RG(6)/(RG(6)+F(LOC3+ICELL))
GQC5R4=GQC5R1*GQC5R2*GQCS5R3

F(LOCO+ICELL)=RG(7)*GQC5R4
13102 CONTINUE
Coeeeeees Seting For Consumption of Manganese
RG(8)=kMn
RG(9)=KMnO2
RG(10)=KiNO3
RG(24)=YMnO2
ELSEIF((INDVAR.EQ.C7).AND.(NPATCH.EQ.PYROLU")) THEN
LOCO = LOF(CO)
LOC1=LOF(C1)
LOC3=LOF(C3)
LOC5=LOF(C5)
LOC7=LOF(C7)
DO 13103 1Y =1YF,IYL
DO 13103 IX = IXF,IXL

C
C
C
C
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ICELL =IY + (IX-1)*NY
GQC7R1=RG(8)*F(LOC1+ICELL)
GQC7R2=1.0/(RG(9)+F(LOC7+ICELL))
GQC7R3=RG(6)/(RG(6)+F(LOC3+ICELL))
GQC7R4=RG(10)/(RG(10)+F(LOC5+ICELL))
GQC7R5=GQC7R1*GQC7R2*GQC7R3*GQCTR4

F(LOCO+ICELL)=RG(24)*GQC7R5

13103 CONTINUE

Choereeens Seting For Production of Manganese

C RG(8)=kMn

C RG(9=KMnO2

C RG(10)=KiNO3

C RG(11)=YMn+2
ELSEIF((INDVAR.EQ.C9).AND.(NPATCH.EQ. MANGA')) THEN
LOCO = LOF(CO)

LOCI1=LOF(C1)
LOC3=LOF(C3)

LOC5=LOF(C5)

LOC7=LOF(C7)

LOC9=LOF(C9) C
DO 13104 1Y = IYF,IYL
DO 13104 1X = IXF,IXL
ICELL =1Y + (IX-1)*NY

GQCIR1=RG(8)*F(LOC1+ICELL)
GQCI9R2=F(LOC7+ICELL)/(RG(9)+F(LOC7+ICELL))
GQCIR3=RG(6)/(RG(6)+F(LOC3+ICELL))
GQCI9R4=RG(10)/(RG(10)+F(LOCS+ICELL))
GQCIR5=GQCIR 1*GQCIR2*GQCIR3*GQCIR4

F(LOCO+ICELL)=RG(11)*GQCIRS5

13104 CONTINUE

Chorerees Seting For Consumption of Iron

C RG(12)=kFe

C RG(13)=KFe(OH)3

C RG(14)=KiMnO2

C RG(25)=YFe(OH)3
ELSEIF(INDVAR.EQ.C11).AND.(NPATCH.EQ.'HYDROX")) THEN
LOCO = LOF(CO)
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LOCI=LOF(C1)
LOC3=LOF(C3)
LOCS=LOF(C5)
LOC7=LOF(C7)
LOC9=LOF(C9)
LOC11=LOF(C11)
LOC17=LOF(C17)
DO 13105 IY = IYF,IYL
DO 13105 IX = IXF,IXL
ICELL =Y + (IX-1)*NY

GQC11R1=RG(12)*F(LOC1+ICELL)
GQC11R2=1.0/(RG(13)+F(LOC11+ICELL))
GQC11R3=RG(6)/(RG(6)+F(LOC3+ICELL))
GQC11R4=RG(10)/(RG(10)+F(LOC5+ICELL))
GQC11R5=RG(14)/(RG(14)+F(LOC7+ICELL))
GQC11R6=GQC1IR1*GQC11R2*GQC1IR3*GQC11R4*GQC11R5

F(LOCO+ICELL)=RG(25)*GQC11R6
13105 CONTINUE
Coereeiens Seting For Production of Iron
C RG(12)=kFe
C RG(13)=KFe(OH)3
C RG(14)=KiMnO2
C RG(15)=YFe+2
ELSEIF(INDVAR.EQ.C13).AND.(NPATCH.EQ.TRON')) THEN
LOCO = LOF(CO)
LOCI1=LOF(C1)
LOC3=LOF(C3)
LOC5=LOF(C5)
LOC7=LOF(C7)
LOC9=LOF(C9)
LOC11=LOF(C11)
LOC17=LOF(C17)
DO 13106 1Y =1YF,IYL
DO 13106 IX = IXF,IXL
ICELL =TIY + (IX-1)*NY

GQC13R1=RG(12)*F(LOC1+ICELL)
GQC13R2=F(LOC11+ICELL)/(RG(13)+F(LOC11+ICELL))

GQC13R3=RG(6)/(RG(6)+F(LOC3+ICELL))
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GQC13R4=RG(10)/(RG(10)+F(LOC5+ICELL))
GQCI13R5=RG(14)/(RG(14)+F(LOC7+ICELL))
GQCI13R6=GQCI13R1*GQC13R2*GQC13R3*GQC13R4*GQC13R5

F(LOCO+ICELL)=RG(15)*GQC13R6

13106 CONTINUE

Covreereeee Seting For Consumption of Sulfate

C RG(16)=kSO4

C RG(17)=KS0O4-2

C RG(18)=KiFe(OH)3

C RG(19=YSO4
ELSEIF(INDVAR.EQ.C15).AND.(NPATCH.EQ.'SULFA')) THEN
LOCO = LOF(CO)

LOC1=LOF(C1)

LOC3=LOF(C3)
LOC5=LOF(C5)

LOC7=LOF(C7)

LOC11=LOF(C11)

LOC15=LOF(C15)

DO 13107 IY =IYF,IYL
DO 13107 IX = IXF,IXL
ICELL =1Y + (IX-1)*NY

GQCI15R1=RG(16)*F(LOCI+ICELL)

GQC15R2=1.0/(RG(17)+F(LOC15+ICELL))

GQCI15R3=RG(6)/(RG(6)+F(LOC3+ICELL))

GQCI15R4=RG(10)/(RG(10)+F(LOC5+ICELL))

GQCI15R5=RG(14)/(RG(14)+F(LOC7+ICELL))

GQCI15R6=RG(18)/(RG(18)+F(LOC11+ICELL))

GQC15R7=GQCI5RI*GQC15R2*GQCI15R3*GQC15R4*GQCI15R5*GQC15R6

F(LOCO+ICELL)=RG(19)*GQCI15R7

13107 CONTINUE

Chorerees Seting For Consumption of Methan

C RG(20)=kCH4

C RG(21)=KiSO4

C RG(23)=YCH4
ELSEIF(INDVAR.EQ.C17).AND.(NPATCH.EQ."METHAN")) THEN

LOCO = LOF(CO)
LOC1=LOF(C1)
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LOC3=LOF(C3)
LOCS=LOF(C5)
LOC7=LOF(C7)
LOC11=LOF(C11)
LOC15=LOF(C15)
DO 13108 IY = IYF,IYL
DO 13108 IX = IXF,IXL
ICELL =Y + (IX-1)*NY

GQC17R1=RG(20)*F(LOC1+ICELL)
C

GQC17R2=F(LOC13+ICELL)Y/RG(21)+F(LOC13+ICELL)
GQC17R3=RG(6)/(RG(6)+F(LOC3+ICELL))
GQC17R4=RG(10)/(RG(10)+F(LOC5+ICELL))
GQC17R5=RG(14)/(RG(14)+F(LOC7+ICELL))

GQC17R6=RG(18)/(RG(18)+F(LOC11+ICELL))
GQC17R7=RG(22)/(RG(22)+F(LOC15+ICELL))

GQC17R8=GQC17R1*GQC17R3*GQC17R4*GQC17R5*GQC17R6*GQC17R7

F(LOCO+ICELL)=RG(23)*GQC17R8
13108 CONTINUE
ENDIF
RETURN
132 CONTINUE
O SECTION 3 --------—---- coefficient = GRND2
IF(INDVAR.EQ.C5).AND.(NPATCH.EQ.NITRAT')) THEN
LFCO = LOF(CO)
LOCI1=LOF(C1)
LOC3=LOF(C3)
LOC5=LOF(C5)
DO 13201 IY =IYF,IYL
DO 13201 IX = IXF,IXL
ICELL = IY + (IX-1)*NY

GQCS5R1=RG(4)*F(LOC1+ICELL)
GQC5R2=1.0/(RG(5)+F(LOC5+ICELL))
GQCS5R3=RG(6)/(RG(6)+F(LOC3+ICELL))
GQC5R4=GQC5R1*GQC5R2*GQCS5R3

F(LFCO+ICELL)=RG(7)*GQC5R4
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13201 CONTINUE

ENDIF
RETURN
133 CONTINUE
Cmmmmmm - SECTION 4 ------------- coefficient = GRND3
Covreereeee Seting For Consumption of Oxygen
C RG(100)=U
C RG(101)=F

C RG(102)=Y0O2

IF(INDVAR.EQ.C3).AND.(NPATCH.EQ.'OX YGEN')) THEN
LFCO = LOF(CO)

DO 13301 IY = IYF,IYL
DO 13301 IX = IXF,IXL
ICELL = IY + (IX-1)*NY

GQC3K1=(RG(100)*RG(101))/RG(102)
GQC3K2=VARYX(C1)/(RG(103)+VARYX(C1)HVARYX(C1)**2/RG(104)))
GQC3K3=1.0/(RG(105)+VARYX(C3))
GQC3K4=VARYX(C21)+((RG(106)*VARYX(C23))/RG(107))
GQC3K5=GQC3K1*GQC3K2*GQC3K3*GQC3K4
GQC3K6=R(108)*VARYX(C1)
F(LFCO+ICELL)=GQC3K6-GQC3K5
13301 CONTINUE

END IF
Chorereeiens Seting For Consumption of Nitrat
C RG(109)=kNO3
C RG(110)=KNO3
C RG(111)=KiO2
C RG(112)=YNO3

IF(INDVAR.EQ.C5).AND.(NPATCH.EQ.NITRAT'")) THEN

LFCO = LOF(CO)

DO 13302 1Y =1YF,IYL

DO 13302 IX = IXF,IXL

ICELL =TIY + (IX-1)*NY
GQCS5K1=(RG(100)*RG(109))/RG(112)
GQC5K2=1.0/(RG(110)+VARYX(C5Y))
GQCSK3=RG(111)/(RG(111)+VARYX(C3))

GQC5K4=VARYX(C1)/(RG(103)+VARYX(C1)+(VARYX(C 1)**2/RG(104)))
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GQC5K5=VARYX(C21)+((RG(106)*VARYX(C23))/RG(107))
GQC5K6=GQC5K 1*GQCS5K2*GQCSK3*GQC5K4*GQC5KS
GQC5K7=R(108)*VARYX(C1)

F(LFCO+ICELL)=GQCS5K7-GQC5K6
13302 CONTINUE
END IF
Choereeiens Seting For MOBILE MICROB
C RG(109)=kNO3
C RG(110)=KNO3
C RG(111)=KiO2
C RG(112)=YNO3
IF((INDVAR.EQ.C21).AND.(NPATCH.EQ.'MICROB')) THEN
LFCO = LOF(CO)
DO 13303 IY =1YF,IYL
DO 13303 IX = IXF,IXL
ICELL =1Y + (IX-1)*NY

GQC21K1=((RG(106)*RG(113))/RG(107))* VARYX(C23)
C

GQC21K2=1.0/(RG(110)+VARYX(C5))
GQC21K3=VARYX(C3)/(RG(105)+VARYX(C3))
GQC21K4=VARYX(C1)/(RG(103)+VARYX(C1)}+(VARYX(C1)**2/RG(104)))
GQC21K5=VARYX(C21)*RG(100)
GQC21K6=GQC21K3*GQC21K4*GQC21KS5

F(LFCO+ICELL)=GQC21K6+GQC21K1
13303 CONTINUE
END IF
Coereeeees Seting For IMMOBILE MICROB
C RG(109)=kNO3
C RG(110)=KNO3
C RG(111)=KiO2
C RG(112)=YNO3
IF((INDVAR.EQ.C23).AND.(NPATCH.EQ.TMMICR")) THEN
LFCO = LOF(CO)
DO 13304 1Y =1YF,IYL
DO 13304 IX = IXF,IXL
ICELL =1Y + (IX-1)*NY

GQC23K 1=((RG(107)*RG(114))/RG(106))* VARYX(C21)
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C
GQC23K2=1.0/(RG(110)+VARYX(C5))
GQC23K3=VARYX(C3)/(RG(105)+VARYX(C3))
GQC23K4=VARYX(C1)/(RG(103)+VARYX(C1)+(VARYX(C1)**2/RG(104)))
GQC23K5=VARYX(C23)*RG(100)
GQC23K6=GQC23K3*GQC23K4*GQC23K5

F(LFCO+ICELL)=GQC23K6+GQC23K1

13304 CONTINUE
END IF
RETURN
134 CONTINUE
Commmmmmm e SECTION 5 ------------- coefficient = GRND4
Chorereeiens Seting For Consumption of ORGANIC

IF(INDVAR.EQ.C1).AND.(NPATCH.EQ.'ORGAN")) THEN
LFCO = LOF(CO)
DO 13401 IY = IYF,IYL
DO 13401 IX = IXF,IXL
ICELL = 1Y + (IX-1)*NY
GQC1K1=RG(100)/RG(102)

GQC1K2=1.0/(RG(103)+*VARYX(C1)}+(VARYX(C1)**2/RG(104)))
GQCIK3=VARYX(C3)/(RG(105)+VARYX(C3))
GQCIK4=VARYX(C21)+((RG(106)* VARYX(C23))/RG(107))
GQC1K5=GQCIK1*GQC1K2*GQC1K3*GQC 1K4

F(LFCO+ICELL)=GQCI1K5
13401 CONTINUE

ENDIF
RETURN
135 CONTINUE
Commmmmm - SECTION 6 ------------- coefficient = GRNDS5

IF(INDVAR.EQ.C1).AND.(NPATCH.EQ.RETARD'"))THEN
LFCO = LOF(CO)
DO 13501 IY = IYF,IYL
DO 13501 IX = IXF,IXL
ICELL = 1Y + (IX-1)*NY

F(LFCO+ICELL)=(RG(115)-1)/DT

13501 CONTINUE
END IF
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RETURN
136 CONTINUE
Crmmmm e SECTION 7 --------—---- coefficient = GRND6
RETURN
137 CONTINUE
O SECTION 8 ------------- coefficient = GRND7
RETURN
138 CONTINUE
O SECTION 9 -----—-————-- coefficient = GRNDS
RETURN
139 CONTINUE
O SECTION 10 ------------- coefficient = GRND9
RETURN
1310 CONTINUE
O SECTION 11 ----------—-- coefficient = GRND10
RETURN
1311 CONTINUE
------------------- SECTION 12 -------=-==--m=—--- value = GRND
................. Seting For Consumption of ORGANIC
RG(1)=kO2
RG(2)=KO2
RG(4)=kNO3
RG(5)=KNO3
RG(6)=KiO2
RG(8)=kMn
RG(9)=KMnO2
RG(10)=KiNO3
RG(8)=kMn
RG(9)=KMnO2
RG(10)=KiNO3
RG(12)=kFe
RG(13)=KFe(OH)3
RG(14)=KiMnO2
RG(16)=kS0O4
RG(17)=KS0O4
RG(18)=KiFe(OH)3
RG(20)=kCH4
RG(21)=KCH4
RG(22)=KiSO4
IF((INDVAR.EQ.C1).AND.(NPATCH.EQ."ORGAN")) THEN
LOVAL = LOF(VAL)
LOC1=LOF(C1)
LOC3=L0OF(C3)
LOC5=LOF(C5)
LOC7=LOF(C7)
LOC11=LOF(C11)
LOC15=LOF(C15)
LOC17=LOF(C17)
DO 13111 IY =1IYF,IYL

oNoNoNoNoNoNoNoNoNoNoRolo RO RO RO NONONO O N®!
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DO 13111 IX = IXF,IXL
ICELL =Y + (IX-1)*NY

GQCI1R1=RG(1)*F(LOC1+ICELL)
GQCIR2=F(LOC3+ICELL)/(RG(2)+F(LOC3+ICELL))

GQCIR3=GQCIR1*GQCIR2*(-1.0)
GQCIR4=RG(4)*F(LOC1+ICELL)

GQCIR5=F(LOCS+ICELL)/(RG(5)+F(LOC5+ICELL))
GQCIR6=RG(6)/(RG(6)+F(LOC3+ICELL))

GQCIR7=GQC1R4*GQCIR5*GQCIR6*(-1.0)
GQCIR8=RG(8)*F(LOC1+ICELL)

GQC1R9=F(LOC7+ICELL)/(RG(9)+F(LOC7+ICELL))
GQCIR10=RG(6)/(RG(6)+F(LOC3+ICELL))
GQCIR11=RG(10)/(RG(10)+F(LOC5+ICELL))

GQCIR12=GQCIR8*GQCIR9*GQCIR10*GQCIR11%(-1.0)
GQCIR13=RG(12)*F(LOC1+ICELL)

GQCIR14=F(LOC11+ICELL)/(RG(13)+F(LOC11+ICELL))
GQC IR 15=RG(6)/(RG(6)+F(LOC3+ICELL))
GQCIR16=RG(10)/(RG(10)+F(LOC5+ICELL))
GQCIR17=RG(14)/(RG(14)+F(LOC7+ICELL))

GQCIR18=GQCIR 13*GQCIR14*GQCIR15*GQCIR16*GQCIR17*(-1.0)
GQCIR19=RG(16)*F(LOC1+ICELL)

GQCIR20=F(LOC15+ICELL)/(RG(17)+F(LOC15+ICELL))
GQCIR21=RG(6)/(RG(6)+F(LOC3+ICELL))
GQC1R22=RG(10)/(RG(10)+F(LOC5+ICELL))
GQC1R23=RG(14)/(RG(14)+F(LOC7+ICELL))
GQCI1R24=RG(18)/(RG(18)+F(LOC11+ICELL))

GQCIR25=GQCIR 19*GQC1R20*GQCIR21*GQC IR22*GQC1R23*GQC I R24*(-

1.0)
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GQCI1R26=RG(20)*F(LOC1+ICELL)
C

GQCIR27=F(LOC13+ICELL)Y/RG(21)+F(LOC13+ICELL)
GQC 1R28=RG(6)/(RG(6)+F(LOC3+ICELL))
GQCI1R29=RG(10)/(RG(10)+F(LOC5+ICELL))
GQCIR30=RG(14)/(RG(14)+F(LOC7+ICELL))

GQC1R31=RG(18)/(RG(18)+F(LOC11+ICELL))
GQCIR32=RG(22)/(RG(22)+F(LOC15+ICELL))

GQCIR33=GQCIR26*GQCI1R28*GQC1R29*GQC IR30*GQCIR31*GQC IR32*(-
1.0)

F(LOVAL+ICELL)=GQCIR3+GQC1R7+GQCIR12+GQCI1R 18+GQCI1R25+GQCI1R3
3

13111 CONTINUE
ENDIF

RETURN

1312 CONTINUE
Crmmmmmm - SECTION 13 ------mmmmm e value = GRNDI
Coreereeee Seting For Consumption of Oxygen
C RG(1)=k0O2
C RG(2)=KO2
C RG(3)=YO2

IF(INDVAR.EQ.C3).AND.(NPATCH.EQ.'OX YGEN')) THEN
LOVAL = LOF(VAL)
LOC1=LOF(C1)
LOC3 = LOF(C3)
DO 13121 IY = IYF,IYL
DO 13121 IX = IXF,IXL
ICELL =TIY + (IX-1)*NY

GQC3R1=RG(1)*F(LOCI1+ICELL)
GQC3R2=F(LOC3+ICELL)/(RG(2)+F(LOC3+ICELL))
GQC3R3=GQC3R1*GQC3R2*(-1.0)
F(LOVAL+ICELL)=GQC3R3*RG(3)

13121 CONTINUE

Coerreerees Seting For Consumption of Nitrat

C RG(4)=kNO3

C RG(5=KNO3
C RG(6)=KiO2
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C RG(7)=YNO3
ELSEIF(INDVAR.EQ.C5).AND.(NPATCH.EQ.NITRAT))THEN
LOVAL = LOF(VAL)
LOC1=LOF(C1)
LOC3=LOF(C3)
LOCS=LOF(C5)
DO 13122 IY = IYF,IYL
DO 13122 IX = IXF,IXL
ICELL =Y + (IX-1)*NY

GQC5R1=RG(4)*F(LOC1+ICELL)
GQC5R2=F(LOC5+ICELL)/(RG(5)+F(LOCS5+ICELL))
GQC5R3=RG(6)/(RG(6)+F(LOC3+ICELL))
GQC5R4=GQC5R1*GQC5R2*GQC5R3*(-1.0)

F(LOVAL+ICELL)=RG(7)*GQC5R4
13122 CONTINUE
Choereee Seting For Consumption of Manganese
RG(8)=kMn
RG(9)=KMnO2
RG(10)=KiNO3
RG(24)=YMnO2
ELSEIF((INDVAR.EQ.C7).AND.(NPATCH.EQ.PYROLU'"))THEN
LOVAL = LOF(VAL)
LOCI1=LOF(C1)
LOC3=LOF(C3)
LOC5=LOF(C5)
LOC7=LOF(C7)
DO 13123 1Y =1YF,IYL
DO 13123 IX = IXF,IXL
ICELL =1Y + (IX-1)*NY

C
C
C
C

GQC7R1=RG(8)*F(LOCI+ICELL)
GQC7R2=F(LOC7+ICELL)/(RG(9)+F(LOC7+ICELL))
GQC7R3=RG(6)/(RG(6)+F(LOC3+ICELL))
GQC7R4=RG(10)/(RG(10)+F(LOC5+ICELL))
GQC7R5=GQC7R1*GQC7R2*GQCTR3*GQCTR4
F(LOVAL+ICELL)=(-

1.0)*RG(24)*GQC7R5

13123 CONTINUE

Coerreerees Seting For Production of Manganese
C RG(8)=kMn
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C  RG(9)=KMnO2

C RG(10)=KiNO3

C RG(11)=YMn+2
ELSEIF(INDVAR.EQ.C9).AND.(NPATCH.EQ."MANGA')) THEN
LOVAL = LOF(VAL)

LOC1=LOF(C1)
LOC3=LOF(C3)

LOCS=LOF(CS5)

LOC7=LOF(C7)

LOC9=LOF(C9) C
DO 13124 IY = IYF,IYL
DO 13124 IX = IXF,IXL
ICELL =Y + (IX-1)*NY

GQCIR 1=RG(8)*F(LOC1+ICELL)
GQCI9R2=F(LOC7+ICELL)/(RG(9)+F(LOC7+ICELL))
GQCIR3=RG(6)/(RG(6)+F(LOC3+ICELL))
GQCI9R4=RG(10)/(RG(10)+F(LOCS+ICELL))
GQCIR5=GQCIR 1*GQCIR2*GQCIR3*GQCIR4

F(LOVAL+ICELL)=RG(11)*GQCO9RS5

13124 CONTINUE

Coreereeee Seting For Consumption of Iron

C RG(12)=kFe

C RG(13)=KFe(OH)3

C RG(14)=KiMnO2

C RG(25)=YFe(OH)3
ELSEIF((INDVAR.EQ.C11).AND.(NPATCH.EQ.'HYDROX'))THEN
LOVAL = LOF(VAL)

LOC1=LOF(C1)
LOC3=LOF(C3)

LOC5=LOF(C5)

LOC7=LOF(C7)

LOC9=LOF(C9) C

LOC11=LOF(C11)

LOC17=LOF(C17)

DO 13125 1Y =IYF,IYL
DO 13125 IX = IXF,IXL
ICELL =TIY + (IX-1)*NY

GQC11R1=RG(12)*F(LOC1+ICELL)
GQC11R2=F(LOC11+ICELL)/(RG(13)+F(LOC11+ICELL))

GQC11R3=RG(6)/(RG(6)+F(LOC3+ICELL))
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GQC11R4=RG(10)/(RG(10)+F(LOC5+ICELL))
GQC11R5=RG(14)/(RG(14)+F(LOC7+ICELL))

GQCI11R6=GQCI1IR1*GQCI11R2*GQC11R3*GQC11R4*GQCI11R5
F(LOVAL+ICELL)=(-
1.0)*RG(25)*GQC11R6
13125 CONTINUE
Choeereeiens Seting For Production of Iron
C RG(12)=kFe
C RG(13)=KFe(OH)3
C RG(14)=KiMnO2
C RG(15)=YFe+2
ELSEIF(INDVAR.EQ.C13).AND.(NPATCH.EQ.TRON')) THEN
LOVAL = LOF(VAL)
LOCI1=LOF(C1)
LOC3=LOF(C3)
LOC5=LOF(C5)
LOC7=LOF(C7)
LOC9=LOF(C9)
LOC11=LOF(C11)
LOC17=LOF(C17)
DO 13126 1Y =1YF,IYL
DO 13126 1IX = IXF,IXL
ICELL =1Y + (IX-1)*NY

GQC13R1=RG(12)*F(LOC I+ICELL)
GQC13R2=F(LOC1 I+ICELL)/(RG(13)+F(LOC11+ICELL))
GQC13R3=RG(6)/(RG(6)+F(LOC3+ICELL))
GQC13R4=RG(10)/(RG(10)+F(LOC5+ICELL))
GQC13R5=RG(14)/(RG(14)+F(LOC7+ICELL))
GQC13R6=GQC13R1*GQC13R2*GQC13R3*GQC13R4*GQC13R5

F(LOVAL+ICELL)=RG(15)*GQC13R6

13126 CONTINUE

Coeeeeeees Seting For Consumption of Sulfate

C RG(16)=kSO4

C RG(17)=KS04-2

C RG(18)=KiFe(OH)3

C RG(19)=YSO4
ELSEIF((INDVAR.EQ.C15).AND.(NPATCH.EQ.'SULFA")) THEN
LOVAL = LOF(VAL)

LOC1=LOF(C1)
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LOC3=LOF(C3)
LOCS5=LOF(C5)
LOC7=LOF(C7)
LOC11=LOF(C11)
LOC15=LOF(C15)
DO 13127 1Y = IYF,IYL
DO 13127 IX = IXF,IXL
ICELL =Y + (IX-1)*NY

GQC15R1=RG(16)*F(LOC1+ICELL)
GQC15R2=F(LOC15+ICELL)/(RG(17)+F(LOC15+ICELL))
GQC15R3=RG(6)/(RG(6)+F(LOC3+ICELL))
GQC15R4=RG(10)/(RG(10)+F(LOC5+ICELL))
GQC15R5=RG(14)/(RG(14)+F(LOC7+ICELL))
GQC15R6=RG(18)/(RG(18)+F(LOC11+ICELL))

GQCI15R7=GQC15R1*GQCI15R2*GQCI15R3*GQC15R4*GQC15R5*GQC15R6
F(LOVAL+ICELL)=(-
1.0)*RG(19)*GQCI15R7
13127 CONTINUE
Covreeveeee Seting For Consumption of Methan
C RG(20)=kCH4
C RG(21)=KiSO4
C RG(23)=YCH4
ELSEIF((INDVAR.EQ.C17).AND.(NPATCH.EQ."METHAN'")) THEN
LOVAL = LOF(VAL)
LOC1=LOF(C1)
LOC3=LOF(C3)
LOC5=LOF(C5)
LOC7=LOF(C7)
LOC11=LOF(C11)
LOC15=LOF(C15)
DO 13128 IY =IYF,IYL
DO 13128 IX = IXF,IXL
ICELL =TIY + (IX-1)*NY

GQC17R1=RG(20)*F(LOC1+ICELL)
C

GQC17R2=F(LOC13+ICELL)Y/RG(21)+F(LOC13+ICELL)
GQC17R3=RG(6)/(RG(6)+F(LOC3+ICELL))

GQC17R4=RG(10)/(RG(10)+F(LOC5+ICELL))
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GQC17R5=RG(14)/(RG(14)+F(LOC7+ICELL))

GQC17R6=RG(18)/(RG(18)+F(LOC11+ICELL))
GQC17R7=RG(22)/(RG(22)+F(LOC15+ICELL))

GQC17R8=GQC17R1*GQC17R3*GQC17R4*GQC17R5*GQC17R6*GQC17R7

F(LOVAL+ICELL)=RG(23)*GQC17RS8
13128 CONTINUE
ENDIF
RETURN
1313 CONTINUE
Commmmmm - SECTION 14 -------mmmm e value = GRND2
Covreereeee Seting For Aerobic Respiration
C RG(1)=k02
C RG(2)=KO2
IF((INDVAR.EQ.C19).AND.(NPATCH.EQ.'AEROBI')) THEN
LOVAL = LOF(VAL)
LOC1=LOF(C1)
LOC3 =LOF(C3)
DO 13131 IY =IYF,IYL
DO 13131 IX = IXF,IXL
ICELL =1Y + (IX-1)*NY

GQC19R1=RG(1)*F(LOC1+ICELL)
GQC19R2=F(LOC3+ICELL)/(RG(2)+F(LOC3+ICELL))
GQCI19R3=GQC19R1*GQC19R2*(-1.0)

F(LOVAL+ICELL)=GQC19R3
13131 CONTINUE
ENDIF
Corerereeen Seting For Denitrification
C RG(4)=kNO3
C RG(5=KNO3
C RG(6)=KiO2
IF(INDVAR.EQ.C21).AND.(NPATCH.EQ.'DENITR')) THEN
LOVAL = LOF(VAL)
LOCI=LOF(C1)
LOC3=LOF(C3)
LOC5=LOF(C5)
DO 13132 1Y =1YF,IYL
DO 13132 IX = IXF,IXL
ICELL =TIY + (IX-1)*NY

GQC21R1=RG(4)*F(LOC1+ICELL)
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GQC21R2=F(LOCS5+ICELL)/(RG(5)+F(LOC5+ICELL))
GQC21R3=RG(6)/(RG(6)+F(LOC3+ICELL))
GQC21R4=GQC21R1*GQC21R2*GQC21R3

F(LOVAL+ICELL)=GQC21R4
13132 CONTINUE
ENDIF
Chorereeien Seting For Manganese Reduction
C RG(8)=kMn
C RG(9=KMnO2
C RG(10)=KiNO3
IF((INDVAR.EQ.C23).AND.(NPATCH.EQ.'REDMN')) THEN
LOVAL = LOF(VAL)
LOCI1=LOF(C1)
LOC3=LOF(C3)
LOC5=LOF(C5)
LOC7=LOF(C7)
DO 13133 IY = IYF,IYL
DO 13133 IX = IXF,IXL
ICELL =1Y + (IX-1)*NY

GQC23R1=RG(8)*F(LOC I+ICELL)
GQC23R2=F(LOC7+ICELL)/(RG(9)+F(LOC7+ICELL))
GQC23R3=RG(6)/(RG(6)+F(LOC3+ICELL))
GQC23R4=RG(10)/(RG(10)+F(LOCS+ICELL))
GQC23R5=GQC23R1*GQC23R2*GQC23R3*GQC23R4

F(LOVAL+ICELL)=GQC23R5
13133 CONTINUE
ENDIF
Chorreeiens Seting For Iron Reduction
C RG(12)=kFe
C RG(13)=KFe(OH)3
C RG(14)=KiMnO2
IF((INDVAR.EQ.C25).AND.(NPATCH.EQ.'REDFE')) THEN
LOVAL = LOF(VAL)
LOCI=LOF(C1)
LOC3=LO0OF(C3)
LOC5=LOF(C5)
LOC7=LOF(C7)
LOC11=LOF(C11)
DO 13134 1Y =1YF,IYL
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DO 13134 IX = IXF,IXL
ICELL =Y + (IX-1)*NY

GQC25R1=RG(12)*F(LOCI+ICELL)
GQC25R2=F(LOC11+ICELL)/(RG(13)+F(LOC11+ICELL))
GQC25R3=RG(6)/(RG(6)+F(LOC3+ICELL))
GQC25R4=RG(10)/(RG(10)+F(LOC5+ICELL))
GQC25R5=RG(14)/(RG(14)+F(LOC7+ICELL))

GQC25R6=GQC25R 1*GQC25R2*GQC25R3*GQC25R4*GQC25RS

F(LOVAL+ICELL)=GQC25R6
13134 CONTINUE
ENDIF
Chorereeiens Seting For Sulfate Reduction
C RG(16)=kSO4
C RG(17)=KS04-2
C RG(18)=KiFe(OH)3
IF(INDVAR.EQ.C27).AND.(NPATCH.EQ."REDSUL")) THEN
LOVAL = LOF(VAL)
LOCI=LOF(C1)
LOC3=LOF(C3)
LOC5=LOF(C5)
LOC7=LOF(C7)
LOC11=LOF(C11)
LOC15=L0OF(C15)
DO 13135 1Y =1YF,IYL
DO 13135 IX = IXF,IXL
ICELL =1Y + (IX-1)*NY

GQC27R1=RG(16)*F(LOC1+ICELL)
GQC27R2=F(LOC15+ICELL)/(RG(17)+F(LOC15+ICELL))
GQC27R3=RG(6)/(RG(6)+F(LOC3+ICELL))
GQC27R4=RG(10)/(RG(10)+F(LOC5+ICELL))
GQC27R5=RG(14)/(RG(14)+F(LOC7+ICELL))
GQC27R6=RG(18)/(RG(18)+F(LOC11+ICELL))

GQC27R7=GQC27R 1*GQC27R2*GQC27R3*GQC27R4*GQC27R5*GQC27R6

F(LOVAL+ICELL)=GQC27R7

YY#



13135 CONTINUE
ENDIF
Covreereeie Seting For Methanogenesis
C RG(20)=kCH4
C RG(21)=KCH4
C RG(22)=KiSO4
IF((INDVAR.EQ.C29).AND.(NPATCH.EQ.METHANO')) THEN
LOVAL = LOF(VAL)
LOC1=LOF(C1)
LOC3=LOF(C3)
LOCS5=LOF(C5)
LOC7=LOF(C7)
LOC11=LOF(C11)
LOC15=LOF(C15)
DO 13136 IY = IYF,IYL
DO 13136 IX = IXF,IXL
ICELL =1Y + (IX-1)*NY

GQC29R 1=RG(20)*F(LOC1+ICELL)
C

GQC29R2=F(LOC13+ICELL)/RG(21)+F(LOC13+ICELL)
GQC29R3=RG(6)/(RG(6)+F(LOC3+ICELL))
GQC29R4=RG(10)/(RG(10)+F(LOCS+ICELL))
GQC29R5=RG(14)/(RG(14)+F(LOC7+ICELL))

GQC29R6=RG(18)/(RG(18)+F(LOC11+ICELL))
GQC29R 7=RG(22)/(RG(22)+F(LOC15+ICELL))

GQC29R8=GQC29R1*GQC29R3*GQC29R4*GQC29R 5*GQC29R6*GQC29R 7

F(LOVAL+ICELL)=GQC29R8
13136 CONTINUE
ENDIF
RETURN
1314 CONTINUE
[ R— /el i () [ - J— value = GRND3

RETURN
1315 CONTINUE
[ — /el i () [ —— value = GRND4

RETURN
1316 CONTINUE
(@ N O3 N [0\ [ iy — value = GRNDS
IF((INDVAR.EQ.C1).AND.(NPATCH.EQ.'RETARD')) THEN
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LFVAL = LOF(VAL)
DO 13161 IY = IYF,IYL
DO 13161 IX = IXF,IXL
ICELL =TY + (IX-1)*NY
F(LFVAL+ICELL)=VARYX(OLD(C1))

CONTINUE 13161
END IF
RETURN
1317 CONTINUE
[ SECTION 18 —-mm-mmmmemmmeeeee value = GRND6
RETURN
1318 CONTINUE
(@ N X O3 N [0\ K — value = GRND7
RETURN
1319 CONTINUE
[ SECTION 20 ----mmmmmmmmemeem value = GRNDS
RETURN
1320 CONTINUE
[ ) 2(03 N (0)\ [0 [ ———— value = GRND9
RETURN
1321 CONTINUE
@ SECTION 22 —--mmmmmmmmmmeem value = GRNDI10
RETURN

C***************************************************************

C
C--- GROUP 14. Downstream pressure for PARAB=.TRUE.
C
14 CONTINUE
RETURN

C***************************************************************

C* Make changes to data for GROUPS 15, 16, 17, 18 GROUP 19.
C***************************************************************
C
C--- GROUP 19. Special calls to GROUND from EARTH
C

19 GO TO (191,192,193,194,195,196,197,198,199,1910,1911),ISC

191 CONTINUE
C * - SECTION 1 ---- Start of time step.

RETURN
192 CONTINUE
C * - SECTION 2 ---- Start of sweep.
RETURN
193 CONTINUE
C * - SECTION 3 ---- Start of iz slab.
RETURN
194 CONTINUE
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C e SECTION 4 ---- Start of iterations over slab.
RETURN
1911 CONTINUE
C e SECTION 11---- After calculation of convection
C fluxes for scalars, and of volume
C fractions, but before calculation of
C scalars or velocities

RETURN
199 CONTINUE
C * - SECTION 9 ---- Start of solution sequence for
C a variable
RETURN
1910 CONTINUE
C * - SECTION 10---- Finish of solution sequence for
C a variable
RETURN
195 CONTINUE
C * - SECTION 5 ---- Finish of iterations over slab.
RETURN
196 CONTINUE
C * - SECTION 6 ---- Finish of iz slab.
Covreereeee Seting For Aerobic Respiration
C RG(1)=k02
C RG(2-KO2

LFRO2=LOF(LBNAME(RO2'))
LFCI=LOF(C1)
LFC3=L0F(C3)
DO 1961 IX=1,NX
IADD=NY*(IX-1)
DO 1961 IY=1,NY
I=IY+IADD
LORO2=LFRO2+1
LOC1=LFC1+I
LOC3=LFC3+]

F(LORO2)=(RG(1)*F(LOC1))*(F(LOC3)/(RG(2)+F(L0C3)))*86400

1961 CONTINUE

Coereeeen Seting For Denitrification

C RG(4)=kNO3

C RG(5)=KNO3

C RG(6)=KiO2
LFRNO3=LOF(LBNAME('RNO3"))

LFC1=LOF(C1)

LFC3=LO0OF(C3)

LFC5=LOF(C5)

DO 1962 IX=1,NX

IADD=NY*(IX-1)

DO 1962 IY=1,NY

I=IY+IADD
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LORNO3=LFRNO3+I

LOC1=LFC1+I
LOC3=LFC3+I

LOC5=LFC5+1

F(LORNO3)=(RG(4)*F(LOC1))*(F(LOC5)/(RG(5)+F(L0C5)))*
&(RG(6)/(RG(6)+F(L0C3)))*86400

1962 CONTINUE

Chororeeens Seting For Manganese Reduction

C RG(8)=kMn

C RG(9=KMnO2

C RG(10)=KiNO3
LFRMN=LOF(LBNAME(RMN"))

LFCI=LOF(C1)

LFC3=LOF(C3)

LFC5=LOF(C5)
LFC7=LOF(C7)

DO 1963 IX=1NX

IADD=NY*(IX-1)

DO 1963 IY=1I,NY

I=I'Y+IADD

LORMN=LFRMN-+I

LOCI=LFC1+I
LOC3=LFC3+I

LOC5=LFC5+I

LOC7=LFC7+I

F(LORMN)=(RG(8)*F(LOC1))*
&(F(LOCT7)/(RG(9)+F(LOC7)))*
&(RG(6)/(RG(6)+F(LOC3)))*
&(RG(10)/(RG(10)+F(LOC5)))*86400

1963 CONTINUE

Coerereiens Seting For Iron Reduction

C RG(12)=kFe

C RG(13)=KFe(OH)3

C RG(14)=KiMnO2
LFRFE=LOF(LBNAME(RFE"))

LFC1=LOF(C1)

LFC3=LOF(C3)

LFC5=LOF(C5)

LFC7=LOF(C7)

LFC11=LOF(C11)

DO 1964 IX=1NX

IADD=NY*(IX-1)

DO 1964 1IY=1NY

I=IY+IADD

LORFE=LFRFE+I

LOC1=LFC1+I
LOC3=LFC3+I
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LOC5=LFC5+1
LOC7=LFC7+I
LOC11=LFC11+I

F(LORFE)=(RG(12)*F(LOC1))*
&(F(LOCI1)/(RG(13)+F(LOC11)))*
&(RG(6)/(RG(6)+F(LOC3)))*
&(RG(10)/(RG(10)+F(LOCS)))*
&(RG(14)/(RG(14)+F(L0C7)))*86400

1964 CONTINUE

Choereeiens Seting For Sulfate Reduction

C RG(16)=kSO4

C RG(17)=KS04-2

C RG(18)=KiFe(OH)3
LFRSO4=LOF(LBNAME('RS0O4"))

LFCI=LOF(C1)

LFC3=LOF(C3)

LFC5=LOF(C5)

LFC7=LOF(C7)

LFCI11=LOF(C11)

LFC15=LOF(C15)

DO 1965 IX=1,NX

IADD=NY*(IX-1)

DO 1965 1IY=1NY

I=IY+IADD

LORSO4=LFRSO4+1

LOCI=LFC1+I
LOC3=LFC3+I

LOC5=LFC5+I

LOC7=LFC7+I
LOC11=LFC11+I
LOC15=LFC15+I

F(LORSO4)=(RG(16)*F(L0OC1))*
&(F(LOC15)/(RG(17)+F(LOC15)))*
&(RG(6)/(RG(6)+F(LOC3)))*
&(RG(10)/(RG(10)+F(LOCS)))*
&(RG(14)/(RG(14)+F(LOCT))*
&(RG(18)/(RG(18)+F(LOC11))))*86400

1965 CONTINUE

Chorereee Seting For Methanogenesis

C RG(20)=kCH4

C RG(21)=KCH4

C RG(22)=KiSO4
LFRCH4=LOF(LBNAME('RCH4"))

LFCI=LOF(C1)

LFC3=LOF(C3)

LFC5=LOF(C5)

LFC7=LOF(C7)
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LFC11=LOF(C11)
LFC15=LOF(C15)
DO 1966 IX=1,NX
JADD=NY*(IX-1)
DO 1966 IY=1,NY
I=IY+IADD
LORCH4=LFRCH4+1
LOC1=LFCI+I
LOC3=LFC3+]
LOCS=LFC5+
LOC7=LFC7+I
LOC11=LFC11+1
LOC15=LFC15+

F(LORCH4)=(RG(20)*F(LOC1))*
&RG(6)/(RG(6)+F(LOC3)))*
&RG(10)/(RG(10)+F(LOCS)))*
&RG(14)/(RG(14)+F(LOCT))*
&RG(18)/(RG(18)+F(LOC1 1)))*
&RG(22)/(RG(22)+F(LOC15))))*86400

1966 CONTINUE

RETURN
197 CONTINUE
C * e SECTION 7 ---- Finish of sweep.
RETURN
198 CONTINUE
C * e SECTION 8 ---- Finish of time step.

RETURN
C***************************************************************
C
C--- GROUP 20. Preliminary print-out
C

20 CONTINUE

RETURN
C***************************************************************
C--- GROUP 21. Special print-out to screen

21 CONTINUE

GO TO 25

C***************************************************************

C* Make changes to data for GROUP 22 only in GROUP 19.
C***************************************************************
C
C--- GROUP 23. Field print-out and plot control
23 CONTINUE
RETURN

C***************************************************************

C
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C--- GROUP 24. Dumps for restarts
C
24 CONTINUE
END
c</pre></strong></body></htmI>

Yy



