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APPENDIX 1: SOFTWARE, APPARATUS AND TESTS USED
1 Software

After investigating the ore dressing simulators available, as
documented in section 3, it was decided to use Modsim, available from
the University of the Witwatersrand. The first version of the package
was obtained in February 1986. However, the package was not entirely
debugged, and two further releases were obtained before September
1986.

Since extensive work had been done on Microsim by the University of
the Witwatersrand in the meantime, it was decided to use Microsim
rather than Modsim, because of Microsim's expandability to
hydrometallurgical stream definitions and because of its superior
structure. These features have been documented in section 3.

Microsim Version 1.0 was obtained in September 1986. However, this
too was not completely debugged, and was superceded by Microsim
Version 2.0 in November 1986. Microsim Version 3.0, with optimisation
and design capabilities, was used from January 1989.

Models added to the package for this plant were

CRUSH5

CRUSH6_7 (replaced CRUSH2_3)
SCREEN5 ‘

ROSE1

ROSE2, as described in section 4.

In order to incorporate new models into Microsim, additional program
modifications have to be made to files TYPEDEF.PAS, MODEL.DAT, and
MODELS.PAS. These modifications will not be given. They serve the
purpose of directing the simulator's executive program to the correct
model and to allocate the correct model storage space. Furthermore,
the simulator's database of form-filling input screens and default
parameters must be updated. This is done through compiling and
executing DBASE and modifying the file MICROSIM.MOD.

Also necessary for the running of Microsim and the incorporation of
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new models are DOS Version 3 (or higher) and the TURBO Pascal Version
3.0 compiler.

2 Apparatus
A1l software was run on an IBM-AT microcomputer with 1MB memory, 1
floppy disk drive and a 40MB hard disk. An IBM EGA graphics screen
was used for the flowsheet input and a Roland DXY-980A plotter for
output of flowsheets, partition curves and size distributions. The
printer used was a Fujitsu DX2200 printer.
3 Tests
At the iron ore mine the following tests were performed:

-screen analyses of material

-chemical analyses of ore for grade
At a pilot plant in Pretoria, impact work index tests were done.

4 Data gathered

Data gathered for this work were from records at the iron ore
beneficiation plant.

Information on Nordberg crushers was obtained directly from Nordberg.

Information on Microsim was obtained from the Metallurgy department
of the University of the Witwatersrand.
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APPENDIX 2: CORRELATIONS FOR THE KARRA MODELS

The correlations for factors A through F for the Karra model (27),
and A through H for the enhanced model are calculated as follows:

Once the following have been determined:

and

for
fac
of

Q=percentage oversize in feed
R=percentage half size in feed
T=theoretical undersize flow rate in tph
U=bulk density in kg/m3

the following parameters are known for one or two decks:

screen area in m2, S

angle of inclination, theta
square mesh size in mm, w

length of aperture in mm, 1

wire (or poly) thickness in mm, d
poly or wire deck

one deck at a time, the effective aperture, h, in mm, and the
tors A through F may be calculated from the empirical correlations
Karra and Nordberg (27,38):

h=(w+d)cos(theta) - d

factor A:
if h<50,8 A=12,1286h0:3162_10 2991
else A=0,3388h+14,4122

factor B:
if Q>87, B=-0,012Q+1,6
else B=0,0425Q+4,275

factor C:
if R<30,  C=0,012R+0,7
if 30<R<55, C=0,1528R0/964
if 55<R<80, C=0,0061R1+37
if R>80,  C=0,05R-1,5
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factor D:

if top deck, D=1,0
if second deck, D=0,9

factor E:
let t=1,26h
it tel, E=1,0
if 1st<2, E=t
if 2<t<4, E=1,5+0,25t
if 4<t<6, E=2,5
if 6<t<10, E=3,25-0,125t
if 10<t<12, E=4,5-0,25t
if 12<t<16, E=2,1-0,05t
if 16<t<24, E=1,5-0,125¢
if 24<t<32, E=1,35-0,00625¢
if t>32, E=1,15
factor F:
F=U/1602

factor G (determined from poly decks used):
if wire deck, G=1,0
if poly deck, G=1/1,15

factor H (given in Kelly and Spottiswood (29):
if 1/w<2, H=1,0
if 2<1/w<3, H=1,1
if 3<1/w<6, H=1,4
if 1/w>6, H=1,6
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APPENDIX 3: PASCAL LISTINGS OF MODELS

The Pascal listings for new and modified Microsim models are given
below. Models were written in accordance with the Microsim data
structure as given in the Technical Reference Manual (50).

The crushing models CRUSH5 and CRUSH6_7 are contained in the Microsim
Tibrary file UNIT1.PAS CRUSH6_7 replaces the general Whiten model
CRUSH2_3, of which it is a modification for haematite, whereas CRUSH5
is a new model for gyradisc crushing of haematite.

The screening models ROSE1l, ROSE2 and SCREENS were added to the
Microsim library file UNIT2.PAS. SCREEN5 is an enhancement of the
original Karra model, SCREEN4. ROSEl and ROSEZ are both new models.

A3.1 Gyradisc model CRUSH5

............................................................................ }
GYRADISC MODEL - Sishen test model }
............................................................................ }
OVERLAY PROCEDURE CRUSHS5( var stm : stms ;
point : tounit;
type_num : UNITYPES);
VAR
feedpt,prodpt,der2pt : toréd;
feedh2o,prodh2o i tor6;
g,nd,yl,y,ws,wsl,ak,an : real ;
Voo Jpiltly 1l i integer ;
BEGIN

feedpt := solidselect(stm[point~.inout(2]]) ;
prodpt := solidselect(stm[point~.inout[4]]) ;

feedh20 := lixivselect(stm[point~.inout([2]]) :
prodh2o := lixivselect(stm[point~.inout[4]]) ;
MAKESCRATCH(der2pt);

prodh2o0~.flow := feedh20”.TloW
prodpt”~.tonnes := 0.0 ;

g := point~.param[l];

WITH system DO
begin
FOR j:=1 TO ngc DO
FOR k:=1 TO nsc DO
FOR 1:=1 TO néc DO
FOR m:=1 TO nS5c DO
SOLIDPUT(Ll,j,k,1,m,der2pt,0.0);

FOR i:=1 TO ndc DO
FOR j:=1 TO ngc DO
FOR k:=1 TO nsc DO
FOR 1:=1 TO n4c DO
FOR m:=1 TO n5c DO
SOL{BFUT(I,j.k.1,m,deert.SOLIDVALUE(1,J,k,1,m,faedpt}+
SOLIDVALUE(1,j.k,1,m,der2pt));
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nd := ndc -1 ; yl := 1.0 :
FOR 1 := 1 to ndc DO
BEGIN (* for i *)

ws := 0.0 ;

IF 1 < ndc THEN ws := sqrt(size[i]*size[i+1])/q:

IF ws >= 0.15 THEN

begin
an := 2.77 ;
ak := 0.38 ;
end
ELSE
begin

an := 0.32 ;
ak := 250.0 ;
end;

wsl := POW((ws/ak),an);
y = 1.0 ;
IF wsl < 10 THEN y := 1.0 = EXP(-wsl);

FOR j := 1 TO ngc DO
FOR k := 1 to nsc DO
FOR 1 := 1 to nd4c DO
FOR m := 1 to nb5c DO
SOLIDPUT(4,j,k,1,m,prodpt, (yl-y)*SOLIDVALUE(L,],k,1,m,der2pt));
ylimy;
END; {For 1}

FOR {1:=1 TO ndc DO
FOR j:=1 TO ngc DO
FOR k:=1 TO nsc DO
FOR 1:=1 TO nd4c DO
FOR m:=1 TO n5c DO
prodpt”.tonnes := prodpt™.tonnes + SOLIDVALUE(1,J,k,1,m,prodpt) ;

KILLSCRATCH(der2pt);
END ;(* with system *)
END; (* crushs *)
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A3.2 Whiten model CRUSH6_7

{mmmmm e e e e e }
{ CONE CRUSHER MODELS 6 and 7 : only for haemetite }
{ Standard Cone crusher model : Based on Whitens model }
{ Short Head crusher model : Based on Whitens model }
{m == mm e e e e }
OVERLAY PROCEDURE CRUSH6_7( var stm i stms i
point : tounit ;
type_num : UNITYPES);
VAR '
feedpt,prodpt,out2pt : toré;
feedh2o0,prodh2o : tor6;
C,WS,Wsl,w : REAL;
b,bl,bid : REAL;
f.3.%.,3.m, 11, 17 : integer ;

PROCEDURE WHITEN(css,kk,k1l,k2,k3,n,mm : REAL);
{Common calculation part}
BEGIN
WITH system DO
BEGIN
FOR 1:=1 TC ndc DO
BEGIN
c:=1;
IF (size[1]<k2) THEN
c:=1-POW((size[1]-k2)/(kl-k2),k3);
IF (size[1]<kl) THEN
c:=0.0;
wsl:=0.0; ws:=size[1l];
IF (i<ndc) THEN
Wwsl:=SQRT(size[1]*size[1+1]);
IF (1>1) THEN
Ws:=SQRT(size[1-1]*size[1]):

FOR j:=1 TO ngc DO
FOR k:=1 TO nsc DO
FOR 1:=1 TO nd4c DOQ
FOR m:=1 TO n5c DO
BEGIN

w:=SOLIDVALUE(i,j,k,1,m, feedpt); 11:=9-1;

IF (11<>0) THEN

BEGIN
FOR 11:=1 TO 11 DO
BEGIN

bl:=(l-kk)*POW(wsl/size[11],n)+kk*POW(wsl/size[11],mm);
b:=(1l-kk)*POW(ws/size[11],n)+kk*POW(ws/size[11],mm)-b1;

Wi=w+b*SOLIDVALUE(11,],k,1,m,out2pt);
END; {For 1}

END; {If 11}

bif:=1-(1-kk)*POW(ws1/size[1],n)-kk*POW(wsl/size[1],mm);

wi=w/(l-bii*c); SOLIDPUT(4,],k,1,m,out2pt,w*c);
SOLIDPUT(1,3,.k,1,m,prodpt,w*(l-c));

prodpt~.tonnes := prodpt”~.tonnes+SOLIOVALUE(i,j,k,1,m,prodpt) :

END; {J.k,1,m}
END; {For I}
END; {with system}
END; {Calculate procedure}

VAR
css,kk,kl,k2,k3,n,mm : REAL;

BEGIN
feedpt := solfdselect(stm[point~.inout[2]]) ;
prodpt := solidselect(stm[point~.inout[4]]) ;
feedh2o := lixivselect(stm[point~.inout[2]]) ;
prodh2o := lixivselect(stm[point~.inout[4]]) :
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MAKESCRATCH(out2pt);

prodh2e~.flow := feedh20”.flow
prodpt®.tonnes := 0.0 ;

css:=point~.param(1];

CASE point~.MODEL OF
2 : BEGIN

kl1:=0.653*css; k2:=1.21%css;

n:=2.0; mm:=0.535;

END; {Standard Symons cone crusher for haemetite}

;

kk:=point~.param[2];

k3:=2.0;

3 : BEGIN
kl:=0.944*css; k2:=1,722%css+0.004826;
n:=2.000; mm:=0.535;

END; {Short head cone crusher for haemetite}

END;
WHITEN(css,kk,kl,k2,k3,n,mm);
KILLSCRATCH(out2pt);

END; {Procedure}
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A3.3 Single deck Rose efficiency model ROSE1

foememmmms-ceassssmsesmmammaemseecessssmnassasessmataesm e os s sesmn s }
{ SINGLE DECK ROSE MODEL 1
{m=mmmemececeeeseameeeeemeseeseesesce—cassssasommeseseessesococeccessssoesss }
OVERLAY PROCEDURE ROSE1l ( var stm : stms i
point : tounit ;
type_num : UNITYPES);
VAR
feedpt,outlpt,out2pt ¢ tord;
feedh20,0utlh2o,0ut2h2o : toré6;
eff,value,value?2,d50,x,pof : real ;
,8,k,1,m : integer ;
BEGIN

feedpt := selidselect(stm[point~.inout[2]]) :
outlpt := solidselect(stm[point~.inout[4]]) ;
out2pt := solidselect(stm[point~.inout[5]]) ;
feedh2o0 := lixivselect(stm[point~.inout[2]])

outlh2o := 1ixivselect(stm[point~.inout[4]])

out2h2o0 := lixivselect(stm[point~.inout[5]]) :
outlpt~.tonnes := 0.0 ;

out2pt~.tonnes := 0.0 ;

eff t= point~.param[2];

d50 r=eff*point”.param{1];

WITH system DO
BEGIN
FOR {1 := 1 to ndc DO
BEGIN
x:=POW(size[1]/d50,5.846);
IF (x<60) THEN pof:=1-EXP(-0.693%x)
ELSE pof:=1;
IF pof>1 THEN pof:=1l
ELSE IF pof<0 THEN pof:=0;
FOR j := 1 TO ngc DO
FOR k := 1 to nsc DO
FOR 1 := 1 to nd4c DO
FOR m := 1 to n5c DO
BEGIN
value := 0.0 ;
IF size[1] <= point~.param{1] THEN
value := (l-pof)* solidvalue(i,j, k,1,m,feedpt);
value2 := solidvalue(i,j,k,1,m, feedpt) - value;

SOLIDPUT(1,J,k,1,m,outlpt,value);
SOLIDPUT(1,j,k,1,m,out2pt,value2);

outlpt~.tonnes := outlpt”.tonnes + value ;

out2pt~.tonnes := outZpt”.tonnes + valueZ;
END;
END; (* for *)
END; (* with system *)
outlh2o~.flow := 0.95*feedh2o0”.Tlow;
out2h20”.flaow := 0.05*feedh20”.flow;
END; (* rosel *)
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A3.4 Double deck Rose efficiency model ROSEZ

{eeresmmmss=ecomemioesssmee-mmeea-coossmssssm-ooosssssSssssssessessssosssssoss
{ DOUBLE DECK ROSE MODEL
N
OVERLAY PROCEDURE ROSE2 ( var stm : stms £
point t toumit ;
type_num : UNITYPES):
VAR
feedpt,outlpt,outZpt,out3pt 1 tor4;

University of Pretoria etd — Duursma, G (2006)

feedh20,0utlh20,0ut2h20,0ut3h20 : tor6;

effl,eff2,d501,d502,x1,x2,pofl,pof2 : real ;
value,valuel,value2 ,value3d : real ;

{.3.k,1,m

BEGIN

feedpt :=
outlpt :=
out2pt :=
out3pt :=

feedh2o
outlh2o
out2hio
Qut3h2o

outlpt”.tonnes :=
out2pt~.tonnes :=
out3pt™.tonnes :=

effl
eff2

integer ;

o

solidselect(stm[point~.inout[2]])
solidselect(stm[point~.inout[4]])
solidselect(stm[point~.inout[5]])
solidselect{stm[point~.fnout[6]])

lixivselect{stm[point~.inout[2]])
lixivselect(stm{point~.inout[4]])
1ixivselect(stm[point~.inout[5]])
1ixivselect(stm[point~.inout[6]])

o o o
o o o

:= point~.param[2];
:= point~.param[4];
d501:=effl*point~.param[1];
d502:=eff2*point~.paran[3];

WITH system 00 begin

FOR i
BEGIN

1 to ndc DO

x1:=POW(size[1]/d501,5.846);
x2:=POW(stze[1]/d502,5.846);

IF (x1<60) THEN pofl:=1-EXP(-0.693*x1)
ELSE pofili=l;

IF pofl>1 THEN pofl:=1l

ELSE IF pofl<O THEN pofl:=0;

IF (x2<60) THEN pof2:=1-EXP(-0.693*x2)
ELSE pof2:=1;

IF pof2>1 THEN pof2:=1

ELSE IF pof2<0 THEN pof2:=0;

FOR J
FOR k
FOR 1
FOR m
BEGIN
value

1 TO ngc DO
1 to nsc DO
1 to né4c DO
1 to n5¢c DO

;= solidvalue(i,j,k,1.m,feedpt) ;

IF size[1] < point~.param[1] THEN

value2 := (pofl) * value ;

IF size[1] >= point~.param[1] THEN

value2 := value;

IF size[1] < point~.param[3] THEN

value3 := (pof2)*(value-value2);

IF size[1] >= point~.param[3] THEN

valuel

value3 := (value-value2);

:= yalue-value2-value3;
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solidput(i,j,k,1,m,outlpt,valuel);
solidput(i,j,k,1,m,out2pt,value2);
solidput(i,j,k,1,m,out3pt,valued);

outlpt~.tonnes := outlpt”™.tonnes + valuel;

out2pt~.tonnes := out2pt~.tonnes + value2;

out3pt~.tonnes := out3pt”.tonnes + value3;
END;

END; (* for *)

outlh20~.flow := feedh20”.flow * 0.9 ;
out2h20~.flow := feedh20”.flow * 0.05;
out3h20~.flow := feedh20”.flow * 0.05;
END; (* with system *)
END; (* rose2 *) °
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A3.5 Enhanced Karra Model SCREENS i

et rssnm s s s s e e s e S A S B S S S S S e s e e s S }
{ SCREEN MODEL 5 1
{ Enhanced Karra screen model for single or double screens }
{--eresesmescacceesesmammam-esessessassssssesssssosooicsssssssssmesooccosssss }

OVERLAY PROCEDURE SCREENS(VAR stm : STMS;
point : TOUNIT;
type_num : UNITYPES):

PROCEDURE PARTICLE_SIZE(stream_ptr : TOR4;
VAR cumulative : SIZES);

VAR

cumulat : REAL;

i : INTEGER;
BEGIN

cumulat:=0;

FOR 1:=1 TO system.NDC DO

BEGIN
cumulat:=cumulat+SIGNDC(1,stream_ptr);
cumulative[1]:=100-cumulat;

END;

FUNCTION INTERPOLATE({ x,y : SIZES;
n : INTEGER;
xx » REAL) + REAL;

VAR

c : ARRAY[sizrange,1..3] OF REAL;

i,n0,k : INTEGER;

rm3,tl,rm2,rml,rm4,t2,Db :+ REAL;
BEGIN

rm3:=(yi2]-y[11)/(x[2]-x[1]); tl:=rm3-(y[2]-y[3])/(x[2]-x[31);
rm2:=rm3+tl; rml:=rm2+tl;

n0:=n-2; ’

FOR 1:=1 TO N DO BEGIN
IF (1>n0) THEN
rm4:=rm3-rm2+rm3

ELSE

rmdce(y[I+2]-y[1#1])/(x[1+2]-x[1+1]);
tl:=ABS(rmd-rm3); t2:=ABS(rm2-rml);
bi=tl+t2;

IF (b<>0) THEN
c[1,1]:=(tl*rm2+t2*rm3)/B

ELSE
c[1,1]:=0.5*(rm2+rm3);
rml:=rm2; rm2:=rm3; rm3:=rmé
END;
n0:=n-1;

FOR i:=1 TO n0 DO BEGIN

tl:=1/(x[I+1]-x[11); t2:m(y[1+1]-y[1])*t1;
bi=(c[i,1]+c[1+1,1]-t2-t2)*t]; e[ 1,3 smb*tl;
c[i,2]:=-b¥(t2-c[1,1])*t1

END;

FOR 4:=1 TO n-1 DO
IF ((xx>=x[1]) AND (xx<x[I+1])) THEN k:=1;
xx:=xx-x[k];
1ntarpo1ate:-c{k,3]*xx*xx*xx+c[k.Z]*xx'xx+c[k,1]*xx+y[k]
END;
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L it }
FUNCTION PERCENTAGE_PASSING(cumulative : SIZES; {Find % passing psize}
psize : REAL) : REAL; {psize in microns }
VAR
Xy, & SELES:
] : INTEGER;
dummy : REAL;
BEGIN
psize:=psize/1E6; {Convert to metres}
WITH system DO
BEGIN
FOR 1:=1 TO ndc DO
BEGIN

x[1]:=size_class[ndc-1+1];
y[il:=cumulative[ndc-1+1];

END;

IF psize>size_class[1] THEN

BEGIN
dummy:-ps1ze/s1ze_c1ass[1]'cumu1at1ve[1];
IF dummy>100 THEN dummy:=100;

END

ELSE *
dummy:=INTERPOLATE(x,y,ndc,psize);

END;

percentage_passing:=dunmmy;

END;
T }
PROCEDURE MODCALC_ONE_DECK(feedpt,ofpt,ufpt : TOR4;

1w,ht,area,poly : REAL; {Ht in mm}
deck : INTEGER;
water : REAL);
VAR
t,3.k.1.m : INTEGER;
a,b,c,d,e, T, kk,xn,p,q.,"T,t;0,h : REAL;
undersize_theory,svm,sga,u,pof,d50,x : REAL;
cumulative s STLES:
BEGIN
PARTICLE_SIZE(feedpt,cumulative); {Get cumulative in feed}
q:=100-PERCENTAGE_PASSING(cumulative,ht*1000); {% oversize in feed }
r:=PERCENTAGE _PASSING(cumulative,ht*500); {% half size in feed }
xn:=PERCENTAGE_PASSING(cumulative,1250%ht)-
PERCENTAGE_PASSING(cumulative,750%ht); {% near size in feed }
undersize_theory:=(1-q/100)*feedpt”.TONNES*3.6; {Theoretical underflow TPH}
p:=ht;

to=] L 26%ht;

{Get constants A,B,C,0,E,F,G,H}
IF (p>=50.8) THEN a:=14.4122+0.3388*p
ELSE a:=12.1286*P0MW(p,0.3162)-10.2991;

IF (g>87) THEN b:=4.275+0.0425%q
ELSE b:=1.6-0.012%g; .

IF (r>=80) THEN c:=0.05*r-1.5
ELSE
IF ((r<80) AND (r>=55)) THEN c:=0.0061%POW(r,1.37)
ELSE
IF ((r<55) AND (r>30)) THEN c:=0.1528*POW(r,0.564)
ELSE ¢:=0.012*r+0.7;

d:=1.1-0.1*deck;
{g = polydeck factor for reduced area}
{h = factor for nonsquare apertures}
IF poly=1.0 THEN g:=1./1.15
ELSE g:=1.0;
IF 1w<2.0 THEN h:=1.0
ELSE
IF 1w<3.0 THEN h:=1.1
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ELSE
IF 1w<6 THEN h:=1.4
ELSE h:=1.6;

IF (water>0) THEN {Wet screening}
BEGIN
IF (t>32) THEN e:=1.15
ELSE
IF ((t<=32) AND (t>=24)) THEN e:=1.35-0.00625*t
ELSE
IF ((t<24) AND (t>16)) THEN e:=1.5-0.0125*t
ELSE
IF ((t<=16) AND (t>=12)) THEN e:=2.1-0.05"t
ELSE
IF ((t<l12) AND (t>10)) THEN e:=4.5-0.25%t
ELSE
IF ((t<=10) AND (t>6)) THEN e:=3.25-0.125*t
ELSE
IF ((t<=6) AND (t>=4)) THEN e:=2.5
ELSE
IF ((t<4) AND (t>2)) THEN e:=1.5+0.25%¢
ELSE
IF ((t<=2) AND (t<=1)) THEN e:=t
ELSE
e:=1.,0;

sga:=0re_Density(feedpt);
if sga > 0.0 then svm:=1/(1000%sga)
else svm:=0;

U:=5ga*0.6*1000;

f:=u/1602;
END
ELSE
BEGIN {Dry screening}
ei=l; fi=1;
END;

kk:-undersize_theuryiarea!(a*b'c*d*e*f*g*h);

d50:=0.975*ht*POW(kk,-0.148)*POW((1-xn/100),0.511);

d50:=d50*1e-03; {050 in meters}
ufpt~.TONNES:=0.0; ofpt~.TONNES:=0.0;
WITH system DO
BEGIN
FOR 1:=1 TO ndc DO
BEGIN

x:=POW(size[1]/d50,5.846);
IF (x<60) THEN pof:-l-EXP(-O.GQS*x)
ELSE pof:i=1;
IF pof>1 THEN pof:=1
ELSE IF pof<0 THEN pof:=0;
FOR j:=1 TO ngc DO
FOR k:=1 TO nsc DO
FOR 1:=1 TO néc DO
FOR m:=1 TO n5c DO
BEGIN
SOLIDPUT(4,3,k,1,m,of pt,pof*SOLIDVALUE(1,J,k,1,m,feedpt));
SULIDPUT(1,J,k,].m,ufpt,SOLEDVALUE(i,j,k,1,m.feeﬁpt)
-SOLIDVALUE(4,J.k,1,m,ofpt));
ufpt~.TONNES:=ufpt~, TONNES+SOLIOVALUE(, J, k,1,m,ufpt);
ofpt“.TOHHES:-ofpt‘.TONNES+SDLIDVALUE(1.j,k,1,m,ofpt);

END;
END;

END;

END;

{= o= mmm == mm e eeemeeeeeeeeeeescsmsessssseseoooecososseooooooooooses- }

VAR

feedpt,outlpt,out2pt,out3pt,dummyfeedpt : TOR4;
feedh2o0,outlh20,0ut2h20,0ut3h20 : TORG;
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i,1.%,1,m : INTEGER;

area,ht,theta,water,Iw,poly : REAL;

deck : INTEGER;
BEGIN

feedpt := solidselect(stm[point~.inout[2]]) ;
outlpt := solidselect(stm[point”.1inout[4]]) ;
out2pt := solidselect(stm[point~.inout[5]]) :

IF (type_num=19) THEN
BEGIN
out3pt := solidselect(stm[point”.inout(6]]) ;
out3h2o := lixivselect(stm[point~.inout[6]]) ;
END;

feedhZ0 := lixivselect(stm[point~.inout[2]]) ;
outlh2o0 := lixivselect(stm[point~.inout[4]]) ;
out2h2o0 := lixivselect(stm[point~.inout[5]]) ;

MAKESCRATCH(dummyfeedpt);

area:=point~.param[1]; theta:=point~.param([2]/180*3.1416;
WITH point™ DO
BEGIN

ht:=(param[3]+param[5])*C0S(theta)-param[5];
lw:=param[4]/param(3];
poly:=param[6];
END;
water:=feedh20”.FLOW*3.6;

MODCALC_ONE_DECK(feedpt,autht.dummyfeedpt,1w,ht,area.po1y,l.water);

WITH system DO
CASE type_num OF
15 : BEGIN
FOR f:=1 TO ndc 00
FOR j:=1 TO ngc DO
FOR k:=1 TO nsc DO
FOR 1:=1 TO nd4c DO
FOR m:=1 TO n&c DO
SGLiBPU?(i,J,k,1,m,out1pt.SOLIDVALUE(i,j.k,1.m.dummyfeedpt)):
outlpt~.TONNES:=dummyfeedpt”.TONNES;
oputlh2o”,FLOW:=0.95*feedh20”.FLOW;
out2h20~ . FLOW:=0.05*feedh20”.FLOW;
END;
19 : BEGIN

WITH point™ DO
BEGIN

ht:=(param[7]+param[9])*C0OS(theta)-param[9];

lw:=param[8]/param([7];

poly:=param[10];

END;
MODCALC_ONE_DECK(dummyfeedpt,out3pt,outlpt.lw,ht,area,poly.Z,water);
outlh20~.flow := feedh20”.flow * 0.9 ;
out2h2o0~.flow := feedh20”.flow * 0.05;
out3h2o~.flow := feedh2o”.flow * 0.05;

END;
END;

KILLSCRATCH(dummyfeedpt);
END;
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