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CLASS SUB-CLASS
COMPOSITION CONTROL
PRESSURE CONTROL
. DISTILLATION
: CONTROL
REBOILER CONTROL
LEVEL CONTROL
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CLASS SUB-CLASS
/ @ ONE-POINT CONTROL
& %%WOETON @ TWO-POINT CONTROL

@ SIDE-STREAM CONTROL
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CLASS SUB-CLASS OBJECT

INDIRECT MATERIAL
LV

DV
DIRECT MATERIAL

@ ONEPONT
CONTROL

ENERGY BALANCE

BV
UNCONVENTIONAL
DL

AL
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CLASS OBJECT

A Al

A A2

@ VAPOR FLOW A A3
VARIATION

A A4

A B2
A B3
A B4

FLOODED
CONDENSER
A B-7

A B8
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C-1
AC2
AC3

COOLANT FLOW —h C4
@ VARIATION A C-5

-A C-6
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CLASS SUB-CLASS

USER COLUMN

@ DISTILLATION
COLUMN

KNOWLEDGE COLUMN
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A PETROLEUM REFINERY

A HIGH PURITY COLUMN

CRYOGENIC

KNOWLEDGE
f Bl VACUUM COLUMN

TMOSPHERIC COLUMN
STRIPPING COLUMN
SUPERFRACTIONATOR

ETHYLENE-ETHANE
PROPYLENE-PROPANE

- o dea
310 5.11 uamgauivesneduingoglulusunsy









220

(; J A as - o -d‘ £
M L/D <1 — hoanesiunmsiaenlnsedsnmsnugunly D Adugu L,
(Richadson's rule)
o s J
1. usasdIUYosaswN 1% (V/B)
B ARk I » v day
-g4: V/B>5 — 1igadediumsiaen Iasaasmsniugunly v aaugu L,
(Richadson's rule)
9
-Yunae: 1< V/B<S5 — 000 1.
; J A ar = 9 ﬂi Y
-M: VB<1 — IngadsIiumsiaen Inseasunsnauaunly B Ad2ugu L,
(Richadson's rule)
v - i o L T '
2. 0UBATINTTUMIFTURNTUBIFII NN () INAMBINIT 1.2
: & A ¥ 3
-l —  ineasInuMENAUNUENEING
"o '
il — oo w.
as ar - e d‘ :t J = o
¥. f,]mﬁu‘uwmmﬂuﬂgunn‘nm'l%"luﬂﬂﬂﬂﬂ (TINUWDINNVAUYDAYD : P)
P => 3 atm
& v o
] <= P < 3atm — %9z lalunensauussene
05 <=P < 1latm

3 3
P <05 atm — ¥azlailunendugaannie



221

Show control-type

None of above ity

Find Composition Find Pressure
Control Control (Fig. 4.22)

Find: Type reboiler(Fig. 4.24).Reboiler
Control(Fig 4.23), Type
Condenser(Fig 4.25),Sample point(Fig.4.26)

Show control-type
and equip-type

4 1 .
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Column Superfractionator —3 Column HigherValueProduct

- Yes —Penergy bal. schemes - Top Product ¥ vD
-No - Bottom Product - LB
. s — Column. RefluxRatio
-High 9 DL
-Low % LV
gl Column. TypeTopProduct
-=Onlyvapor |
-=/=Onlyvapor o e — Column Disturbance
Column HigherValueProduct i ?I(-)Ill‘;;m B Sushang ;_ -Heat DL
- Top Product P | -Cool 9 DV
- Bottom Product |
I
Column. SizeColumn |
. -smal] ————4
Column. InverseResponse - large
-Yes 3 VL
-N
s » Column. SmallestFlow
-F>L BL
-F<<L BV
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SetValue: Y1l = 0, Xhh =0

Calculate: Avg. RVi(eq. 2.17)

ble2.3)

0

and cal -lamda(eq.2.21)

Calculate: load sensitivity(table2.5)
cal-RIE(eq.2.23 or 2.24 or 2.25)

)

Select: min-superior-lamda (lamda > 1) and
max-inferior-lamda (0<lamda<l) and delete
config have negative-lamda

Calculate best config. for each load disturbance
important of inferior-config and superior-config

Calculate smallest flow(eq. 2.3, 2.4 and 2.20b) to
tvalue of TopCompositionMV for config's have *S*

be TopCompositionMV

| SetValue : S = L/D I‘— b—'[ SetValue : $ = L/V I

Show Feasible
Config. Il
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Sidestream Control
Set MV-B tlow to control ;
Eevirit R st - sml.:w 5 ‘Set_M:-wl;omolb@:(
vapor sidestream product Jrosact ey P
side
and héavy impurity in bottom prod. ““'mi“m and middle impurity in bottom-prod.
Set MV-side-flow instead MV-B- CV-light impurity in side-prod. Set MV-sude-flow instead MV-D-
flow to select pair-control and middle impurity in top-prod. flow to select pair-control
Select feasible config. by
method of Two-pointcontrol
and set to Answer feasibleOLD value
Check
flow B <side NO >t NO
for class |
YES

i
Show
St (evoe)

Config 1Tl

P 2 A  ad &
Zﬂ'ﬂ 5.16 llﬁﬂﬁ\luﬂﬂ“ﬂ'ﬁlﬁUﬂ')ﬁﬂ'liﬂ'l'l]f]ﬂﬂﬂﬂl’ﬁ:ﬂﬂlﬂlﬂﬂ
o S = - Yy v
ADAUUNUMIAITATHODNATUYIY



























Column Application

- Cryogenic -+ C6 — Reflux-drum Light Quantity ; Column operation
- Refinery crude - A2 - suﬂ'mem # Cond: internal - Vacuum (<4 psia) > A3
.canlyucencker > A2 - insufficient -pD-6 - 1 -LowP (<100 psia) > A-2
- Stripping col g subcooled feed -+ D8 -intenal - A4 - Normal P (100-300 psia) - A -1
- None of the above -HighP (> 300 psia) > ?
it Noncondensible Gas accumulation
Distillate storage I I - infrequent B2
Column Top Product Type ass "partially” _:10%““""“ suboool y t‘fI:‘ > D6 - frequently -$B-3
------ » - Only Vapor E
» - Only liquid & Distillate Contaminate i
- and liquid " -
Both vapor iqui ass "totally” -;Il: | > Gokedl ol .
- Yes ——--I . Coolant Exit Temp.
-No Lovw volumn - too hot - D-1
-nottoohot pC-1,D-9
2 * * - not know
i T o CondmseLow Te '
- Case 1 (inert Viow) - large column * -Yes #D-3
-Case 2 ('lomuuuuﬂmﬁaa liquid Y1 PR -No Coolant velocity
unzeyif .-.muuw) l Dot ot s Sl 1 & >5fs  pD-1
- Case 3 (lonauiintiley liquid wan J;: ; 2 e cmd“‘“l" volumn 2B " -<5f/s C-1,D9
un gy liquid A5 MoNIN) Condicacs lavation ; +High Yol = e = Ovu'head Line steam
-No 4 B-6 * SRV P D8 lsmam D-2 *
=¥es Condenser Aun. operation Pressure Reduction , limit
l -Yes - D4 $ -Yes
Cooolant velocity -No - D-5 L : -No 4 C-
- <3 .5 fs (low rate operation) - E-5 Cond E St Condenla'. oq-lnnd
i " - Roof installation - C4
-> 5 fUs (high rate operation) -No < B-1 - Unroof installation - 48-5
-Yes C-2,C-3 — p control. Resp
- Slowresponse - C-2
-fastresponse . C-3
P trol Sluggish Resp
- not sluggish Column op 2
- sluggish - superatmospheric -p» E-3
I - vacumn -» E4
Column operation 3
- superatmospheric ~ -PE- |
- vacumn SE-2
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1. not corrosive and High temp. application P y dod
2 -Hightemp.app. 9 18 fuel U heatinput 1AON15USU foel gas composition (H) et M T
i D—Hm—nmam i ¥ Coatel Matod cxpomive
Reboiler type = horithermosiphon” W - inexpensive but shuggishness > G-1
-small 1 BTU@G-9) -apminmnotmm

Pressure Loss Minimum
- minimum pressure loss »G-2
- high pressure loss » G3

2. corrosive and High temp. application C

- High temp. app. 1¥ steam
A ‘—FWM Condensate Valye handle Reboiler diff, P
- Low temp. app. 1§ refrigeration vapor | -Yes Mil¥potF-2 -not too small 19 gascade F-3

-bowprasure | -No _toosmall ® 1% cascade + overrode F-4
Reboiler Thermosiphon |
cNO = o e 4
- Yes

ExcessiyeSurface
-No Nily pot F-1
. Condengate Valve P-drop
- Yes 19 pressure regulator F-7

Heat Load P-fluctuation -No » Reboiler High Cost

-Yes 9 F-8 - high cost for pump—p- 111 submerged condensate pot F-5

-No - high cost for tall condensate pot (high> 4 fiy— 1% level condensate pot F-6

10 5.23 LR MRgUBIMIIABNITUBINIMILANT UBIADT












Temp. Diff. required Process Side Controlability

iquid, viscosity - High temp. 9> Force - Poor but easy to maintenance and cleaning 9 Kett
- High \flSCOS.lty >25cp % Force -Low temp. 9 Kett - Excellent but difficult to maintenance and cleaninp> Force

Column, vacuum - Low viscosity <25cp ¥ Kett Nk e
- Yes - Not known
- No , e

Mixture. ThermalSensitive

-Yes9 Force
Cleaning on-line - No 9 Thermosiphon
- Yes . g Column superfractionator
- No 9 Intemal Reboler elevation . -Yes - hori. thermosiphon
- Not known A -Yes 9 vert..thermosiphon No DeSat {heipsibbon
.- No hori. thermosiphon o e )
¢ - - Not known i

Susceptibility instability %
- Low but poor process side controlability Pinternal Mixture cotrosive RB

- High but good process side controlability -~ - not corrosive such as in petroleum refinery Phori.thermosiphon

- corrosive such as in chemical industy ¥ vert.thermosiphon

o dq v a a - 4
31N 5.24 waagmngh Indenyiinvessvesiaes
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Column .vacuum

- Yes —p Column.packed
- No -Yes %  Direct-contact
¢ -No ¥ Horizontal in shell (J-tvpe)

Column size

= Very Small ——— P Mixture.corrosive

= Very Small -corrosive =9 Vertical in-tube (downflow)
l -not corrosive % Vertical in-tube (upflow)

_ Mixture.corﬂmnent

-binary Horizontal in-tube
-multicomponent _Vertical in-tube
(downflow)

Condenser.condenserType
-Air-cooled
-Liquid-cooled = =¥  Horizontal in shell (E-type)
-Air- or Lig-cooled —pp-Horizontal in shell (E-type) for Lig-cooled
or Vertical in-tube (downflow) or Horizontal
in-tube (E-type) for Air-cooled

A 4 9 A a A '
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Then
OnePointControl is confirmed.

And Create Object feasTrouble feasible

And Execute "TestMultiValue"(@WAIT=TRUE; @ATOMID=<|OnePointControl|>.
TroubleLargeFlow;@STRING="@ALL<>ALL,@TEST=@V(UserColumn.
TroubleLargeFlow),@RETURN=feasTrouble,@COMP=STRING";)

And Execute "AtomNameValue"(@WAIT=TRUE;@ATOMID=<feasTrouble>;
@STRING="@RETURN=feasible.feasTrouble, @NAMES";)

And Create Object feasSize feasible

And Execute "TestMultiValue"(@WAIT=TRUE;@ATOMID=<|0OnePointControl[>.
SizeColumn;@STRING="@ALL=ALL,@TEST=@V(UserColumn.SizeColumn),
@RETURN=feasSize,@COMP=STRING";)

And Execute "AtomNameValue"(@W AIT=TRUE;@ATOMID=<feasSize>;
@STRING="@RETURN=feasible.feasSize, @NAMES";)

And Create Object feasDisturb feasible

And Execute "TestMultiValue"(@WAIT=TRUE;@ATOMID=<|0OnePointControl|>.
disturbance;@STRING="@ALL<>ALL,@TEST=@V(UserColumn.disturbance),

@RETURN=feasDisturb, @COMP=STRING";)
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And Execute "AtomNameValue"(@WAIT=TRUE;@ATOMID=<feasDisturb>;
@STRING="@RETURN=feasible.feasDisturb, @NAMES";)

And Execute "ComputeMultiValue"(@WAIT=TRUE;@ATOMID=feasible.
feasPart;@STRING="@VALUE=@V(feasible feasHigherValue), @RETURN=FeasibleOnePo
int.feas, @INTERSECT,@COMP=STRING";)

And Execute
"ComputeMultiValue"(@WAIT=TRUE;@ATOMID=FeasibleOnePoint.
feas;@STRING="@VALUE=@V(feasible.feasInv), @RETURN=FeasibleOnePoint.name, @]
NTERSECT,@COMP=STRING";)

And Execute
"LinkMultiValue"(@WAIT=TRUE;@ATOMID=FeasibleOnePoint.name; @S TRING="@LIN
KTO=FeasibleOnePoint, @CREATEOBJECTS";)

5.3.3 nghineaunanfaaiiiann
RULE : Rule R_HigherValueProduct
If
UserColumn HigherValueProduct is precisely equal to "Top Product","Bottom Product"
Then

HigherValueProduct is confirmed.
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And Create Object feasHigherValue feasible
And Execut"TestMultiValue"(@WAIT=TRUE;@ATOMID=<feasDeleteEncrgy>.
HigherValueProduct;@STRING="@ALL=ALL,@TEST=@V(UserColumn.
HigherValueProduct),@RETURN=feasHigherValue, @COMP=STRING";)
And Execute "AtomNameValue"(@WAIT=TRUE;@ATOMID=<feasHigherValue>;
@STRING="@RETURN=feasible.feasHigher Value, @NAMES";)
534 ngiihenfunedniiifeamsaamuignige
f. RULE : RuleR_HighPurityBottoml
If
UserColumn. BottomComposition is less than 0.05
And UserColumn. TypeRefluxRatio is precisely equal to "High ; L/D > 5"
Then
HighPurity is confirmed.
And "D_V,D_V/B" is assigned to FeasibleTwoPoint.feasHigh
Y. RULE : Rule R_HighPurityBottom2
If
UserColumn.BottomComposition is less than 0.05

And UserColumn. TypeRefluxRatio is precisely equal to "Low ; L/D <= 1"
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Then

highPurity is confirmed.

And "D_V/B" is assigned to FeasibleTwoPoint.feasHigh

fA. RULE : Rule R_HighPurityBottom3

If

UserColumn. BottomComposition is less than 0.05

And UserColumn. TypeRefluxRatio is precisely equal to "Moderate ; 1 < L/D <= 5"
Then

HighPurity is confirmed.

And "D/L+D_V" is assigned to FeasibleTwoPoint.feasHigh

3. RULE : Rule R_HighPurityTopl

if

UserColumn. TopComposition is greater than 99.94

And D_distillate_flow.flow is less than B_bottom_flow.flow

Then

HighPurity is confirmed.

And "S_D" is assigned to FeasibleTwoPoint.feasHigh
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9. RULE : Rule R_HighPurityTop2
If
UserColumn. TopComposition is greater than 99.94
And D_distillate_flow.flow is greater than B_bottom_flow.flow
And there is no evidence of HighPurityTop
Then
HighPurity is confirmed.
And "S_B,S_BIL" is assigned to FeasibleTwoPoint.feasHigh
R. RULE : Rule R_HighPurityTop2 1
If
lamda_S_B.lamda is less than 0.9
Then
HighPurityTop is confirmed.
And "S_BIL" is assigned to FeasibleTwoPoint.feasHigh
%. RULE : Rule R_HighPurityTop2 2
If
lamda_S_LiB.lamda is less than 5

Then
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HighPurityTop is confirmed.

And "S_BIL" is assigned to FeasibleTwoPoint.feasHigh

53.5 aghincaiueediniiiimsnndnAnindgs
RULE : Rule R_HighRefluxRatio
If

there is evidence of HighRefluxRatio
Then
RefluxRatio is confirmed.

And Execute "Message"(@WAIT=TRUE;@STRING="@TEXT=IF reflux ratio (L/D) is
greater than 5 THEN any control structure that uses reflux to control a composition cannot be
selected, @OK";)

And "high" is assigned to UserColumn. TypeRefluxRatio

And Execute "TestMultiValue"(@WAIT=TRUE;@ATOMID=<|0nePointControl|>.
TopCompositionMV;@STRING="@ALL<>ALL,@TEST=Reflux Rate,
@RETURN=FeasibleOnePoint,@COMP=STRING";)

And Execute "TestMultiValue"(@WAIT=TRUE;@ATOMID=<|TwoPointControl|>.
TopCompositionMV;@STRING="@ALL<>ALL,@TEST=Reflux Rate,

@RETURN=FeasibleTwoPoint, @COMP=STRING")
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9. RULE : Rule R_SteadyProductFlowOne_1
If
there is evidence of ProductFlow.Steady
And there is evidence of One_InverseResponse
And UserColumn.TroubleLargeFlow is precisely equal to "F_feed_flow is large compared to
the L_reflux_flow"
Then
SteadyProductFlow is confirmed.
And "BL" is assigned to FeasibleOnePoint.feasSteady
fl. RULE : Rule R_SteadyProductFlowOne_2
If
there is evidence of ProductFlow.Steady
And there is evidence of One_InverseResponse
And UserColumn. TroubleLargeFlow is not equal to "F_feed_flow is large compared to the
L_reflux_flow"
Then
SteadyProductFlow is confirmed.

And "BV" is assigned to FeasibleOnePoint.name



3. RULE : Rule R_SteadyProductFlowOne_3
If
there is evidence of ProductFlow.Steady
And there is no evidence of One_InverseResponse
Then
SteadyProductFlow _is confirmed.

And "BV,BL" is assigned to FeasibleOnePoint.feasSteady
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on event WIN_OPENED

WIN_Maximize(SELF);
WGT_GainFocus(WIN_GetNamedWgt(SELF,"MTEd1"));

NOIR_UpdateWgt(SELF);

end event

on event NOIR_STARTQUESTION
TED_SetStr(SELF,NOIR_GetQuestionPrompt());

end event

on event NOIR_ENDQUESTION
TED_SetStr(SELF,"");
WGT _Disable(SELF);

end event

on event NOIR_ATOMUPDATED
NOIR_UpdateWgt(SELF) ;

end event

on event NOIR_STARTQUESTION
WGT _Enable(SELF);

NOIR_CBoxSetSlotChoices(SELF,NOIR _GetQuestionSlotld());

end event
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on event NOIR_ENDQUESTION
WGT _Disable(SELF);

end event

on event CBOX_ITEMSELECTED
NOIR_Volunteer(NOIR_GetQuestionSlotld(), NXP_DESC_STR,CBOX_ChosenGetLabel
(SELF), NXP_VSTRAT_VOLFWRD);

end event

on event TBUT_HIT
NOIR_ProcessForm(WGT_GetWin(SELF));
NOIR_Knowcess();

end event
on event TBUT_HIT
NOIR_RestastSession();
NOIR_Suggest(NOIR_GetAtomId("Initial", NXP_ATYPE_HYPO), NXP_SPRIO_SUG);,

NOIR_Knowcess();

end event
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