550
5 600 5
F =[550, 600..800] " =| *20|
UENACe;) ) 1oaq =550, -+ 800] hr | 700| hr
750
800
L kg ._ . tonne
Peip =315 3 Proo =1 3
m m
1.7813
1.9432
_36.5 |1 2.1052
HClgas.prod = 35.5 'pC_ZZ ’ Furnacecl2.load - 2.2671
2.429
2.591
5.7461
6.2685
HClgMLprod 6.7909| tonne
HCI = =
aq.3 0.31 7.3133 hr
7.8356
8.358

i 1
tail-gas absorber
\-ﬁ 8

Fumnace

tonne

production water

from DCS observations in comparison with
Water.ideal.l

tonne

Leakage
g hr

H20.6 = 1.6

Use eval when there is a line in the calculus of the variable

Use max or min ir an index for solve, it found two solutions each time. Or use roots with an

appropiate guess value for look only one.

3.9648
4.3253
Water = 1 | 4.6857| tonne
idea;. 1 =eval(lfor ne 1..length[HClgaS.prod]] =1 ¢ 016 —
HCI 5.4066
gas.prod
n
an::HﬁX solve =0.31, x 5.767
Hel +x tonne
gas.prod hr
n
tonne
hr

[w.t% diluted acid maintained in tank because of scrubber & recycle 4. This enters tail-gas absorber ]

DiluteAcid
real.l

o©

=[0,0.02..0.14] =
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[El—Basic Scheme

_ tonne . , _16+9-x tonne
TOtalH2O.Entering := Leakage,, . +x — ~[1 —DiluteAcid __, , 6] = o -
Total  :=HCI +x 900 piluteacid — 2198+ 355 % tonne
HCl.gas.Entering gas.prod 6 hr real.l 6 3550 hr
1 TOtalHCl.gas.Entering 0.31. x tonne 4.5462 | tonne
solve =0.31, - = = Rasiitasd
TOtalHCl.gas.Entering + TOtalH2O.Entering hr 6.1513 hr
TOtalHCl.gas.Entering tonne tonne
max | solve Total Total =0.31, X|| ——=6.1513 ———
o HCl.gas.Entering + Tota H20.Entering hr hr
use eval
DiluteAcidFeed _, ,:=eval(|for me [ 1..length [DiluteAcidreal_l ]]
_ tonne , ,
ZH2Ofeed h_LeakageHﬂ%6—%X —7;?—~ 1——DlluteAc1dr&ﬂ'l
m m
for n€ [l - - length {HClgas.prod]]
_ tonne . .
ZHleeed = HClgas.prod + x T . Dl‘ZUteACldreal.l
n n m
ZHleeed
n
a :=max | solve THCT T2 =0.31, x
mn ¢ feed + Ofeed
n
tonne
a —
hr

eval make the variable a global. So, you need to clear it like you do.

[El—deNest Function

deNest ("matrix") - Expand the nested matrix A.
This makes the composition of matrices by sub-matrices more readable.

if IsDefined ( A )

A . i=stack ( A i B row )

else




. = ] 1 1 = < i
A r B (& 1L & | || | V/ (€ | | S
new 2 P n&uRGW 2 3 >

deNest ("matrix") - Expand the nested matrix A.
This makes the composition of matrices by sub-matrices more readable.

This version is more

deNest (A):= A . =eval matrix[O, cols [A l]]] efficient.
for ac€ A
A ::eval[stack(A ,a]]
new new
A
new
use eval
Table :=eval (| horizontal := stack{"Diluted Feed% | | Cl2 Load m®/h ", DiluteAcid _ , , ‘100]
T
vertical :=stack| Furnace -éégg = DiluteAcidFeed .3599 S
Cl2.1load 1 3’ real.l 1000 kg
m

augment (horizontal, vertical)

"Diluted Feed% | | Cl2 Load m®/h -" 550 600 650 700 750 800
0 2.36 2.73 3.09 3.45 3.81 4.17
2 2.53 2.91 3.3 3.68 4.07 4.45
4 2.72 3.13 3.54 3.96 4.37 4.78
Table = 6 2.93 3.383.83 4.274.725.17
8 3.19 3.67 4.16 4.64 5.13 5.62
10 3.49 4.02 4.56 5.095.62 6.15
12 3.86 4.455.03 5.62 6.21 6.8
14 4.31 4.97 5.63 6.28 6.94 7.6
[Plotting curves for various furnace Cl2 loading]
for n€ [1..cols{DiluteAcidFeed ]]
real.l
. . 3600 s
y :=col|DiluteAcidFeed c—— —, n
n real.l 1000 kg
plot n::a.ugment[DlluteAc1dreal.l'1OO,yn]
S
label n._augment 14,yn , var2str | Furnace,, , ; . ~3600-—§ , 8
8 n m

No Jacket Leakage

~

¢ o ;
oo ;N o ®
T

.J>
IO
T T

Ideally Required m3hr
(¢)]




o 35 2 N
o
c 3
= 2.5
2 1 1 1 1 1 1 1 1 1 1 1 1 1
500 525 550 575 600 625 650 675 700 725 750 775 800 825 850
CI2 Loading m3hr

e ,3600 s 3600 s

augment | FUrnacec); joaa’ ~ 1 3/ "2*®figeal.1 1000 kg
m

Jacket Leakage 1.6m3hr

Diluted acid feed m3/hr

2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
005 1 15 2 25 3 35 4 45 5 55 6 65 7 75 8 85 9 95 10 10.5 11 11.5 12 125 13 13.5 14 14515
Diluted acid feed w.t%
plot
deNest (label)

Balance around production water tank

Clear(a)=1

3
tonne : tonne X
Dllut@ACldﬂ%dwﬂ.l::[3,,7] e 5 0 Scrubber
6
7
2 e [
4
, , i _ o
DiluteAcid, .. . .:=[0.02,0.04..0.10]=| 6 |%
8
10
£ production water
onne -
PurelWater i=a — °
Feedvol.Z2 hr tonne
Acid =b ———
Feedvol. 4 hr
ch'dFeedConc. 4 =0.31
[El—Basic Scheme
WaterBalance, :=Acid, .. 1 4 -(1 —Acid., gconc. ] + PureWater,, . . ,—DiluteAcid_ . . ; -[1 — DiluteAcid,__ cone. 1
.b g —
WaterBalancel _ 69 +100-a —540 tonne
100 hr
ACidBalancez = ACidFeedvol v Aci dFeedConc‘ 4 Dil uteACidl’eedvol .1 -DiluteAci dFeedConc‘ 1
_ .b
AcidBalance, = 60+31 tonne

2 100 hr




4.065

WaterBalancel
a
AcidBalance, [’ [b] _[ 1.935]

a
i=roots

Clear(a, b)=1

var:=eval [|for m€& [1 ..length (DiluteAcidFeedvol‘l )]
for n € [1. .length(DiluteAcidFeechnc_l)]
wB mn = ACidFeedvol.4 '(l _ACidFeedConc.4 ) +PurewaterFeedVol.2 _DiJUteACidFeedVol.l
AB mn = ACidFeedvol.4 'ACidFeedConc.4 _Di‘ZUteACidFeedvol.l m ‘DilUteACidFeedConc.l n
5 WB
m n mn a
:=roots ,
. w2
m n m n
J
k

2.806 2.613 2.419 2.226 2.032

3.742 3.484 3.226 2.968 2.71

4.677 4.355 4.032 3.71 3.387

var tonne 5.613 5.226 4.839 4.452 4.065

PureWaterpecayor.2 | 1 nr | _||6.5486.097 5.645 5.194 4.742| tonne
Acid. o0 4 | yay fonme " |[0.1940.387 0.581 0.774 0.968 hr

2  hr 0.258 0.516 0.774 1.032 1.29

0.323 0.645 0.968 1.29 1.613

0.387 0.774 1.161 1.548 1.935

0.452 0.903 1.355 1.806 2.258

RecycleAcid,,, = , , .
Y 31% horizontal := augment["Feed flow tonne/hr | | Feed HC1% ", DiluteAcid.,_yconc.:
. _ . . hr . hr
vertical :=augment [DlluteACLdFeedvol_l e Acidp  gvo1. 4 m]
stack (horizontal , vertical)
PureWater =
Feed horizontal := augment["Feed flow tonne/hr | | Feed HC1% ", DiluteAcidFeedCOnC‘l
tical = DiluteAcid DT puremat hr
vertical :=augment | DiluteAcid, ;. .1 ; Tomns ureWater,, . .. , pum——
stack (horizontal , vertical)
"Feed flow tonne/hr | | Feed HCl% -" 2 4 6 8 10
3 0.194 0.387 0.581 0.774 0.968
Recycleacid _ 4 0.258 0.516 0.774 1.032 1.29
315 5 0.323 0.6450.968 1.29 1.613
6 0.387 0.774 1.161 1.548 1.935
7 0.452 0.903 1.355 1.806 2.258

"Feed flow tonne/hr | | Feed HCl% " 2 4 6 8 10
3 2.806 2.6132.419 2.226 2.032
4 3.742 3.484 3.226 2.968 2.71
PureWaterF q=
ee 5 4.677 4.3554.032 3.71 3.387
6 5.613 5.226 4.839 4.452 4.065
7 6.548 6.097 5.645 5.194 4.742

T

-[1—DiluteAcid

g -lOO]

-100

FeedConc.1
n




