[
Aspen Plus /24

® o RIMAEEIN?
=> {5 H THEHUE e € =0 — M AR R T R
® i FHEEARYIM R R

- R = AR =1

- Equilibrium 3% £

- HUR R (RN AN AR AL 1)

A

® T
- ViR, H A
- BRAEAT

- ARG


演示者
演示文稿备注
Build slide?  Ask class the questions about what are the physical relationships that need to be solved and what can be predicted by the simulation?

Removed bullet:
- Predicts
	- Equipment sizes and costs
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演示者
演示文稿备注
Remove bullet
- Predicts plant costs and economic feasibility
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® To solve this problem, we need:
- Material balances

- Energy balances
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演示者
演示文稿备注
Go Slowly!!

The example.  This is the same flowsheet that was created graphically as the example in the previous chapter.  Open the previous example.

Aspen Plus should be entered and all of the forms for the flowsheet should be filled out.  Go over the input that needs to be added and all of the other inputs on each form. Once the inputs have been added, run the flowsheet and show the results forms.

Note the required and optional forms (overall and for each block).  You can refer back to the road map of required inputs.

Show that there are multiple ways to get to each form.

Show how the Next key works both when the form is complete and incomplete.

Note the status line and the help line.  Show what help is available.

The previous few slides can be shown after the example as a review.
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演示者
演示文稿备注
- Start Aspen Plus and go through all of the elements on the main menu:  type, models, pull-down menus, mouse-buttons, help line, status line.
- The cumene flowsheet should be created.  This should be done as a guided example or as a demonstration.
- The next few slides do not necessarily need to be shown since the information should be covered during the cumene example; however, they can be used as a review of the topics covered in the example.
- Verify that everyone is familiar with using the mouse.
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演示者
演示文稿备注
JLM - Verify reference.
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演示者
演示文稿备注
- RYield has no predictive capabilities, yield must be exactly specified.
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演示者
演示文稿备注
- Heat of reaction calculation is a new for 9.3 feature.
- There is no prediction.  Extent or conversion must be specified by the user.
- If the stoichiometry of the reactions is specified incorrectly, when the flowsheet is run there will be a mass imbalance error or warning.
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演示者
演示文稿备注
- Tell them that it is recommended that they use RGibbs as much as possible over REquilL
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W 267 (LHHW Rate Expression)

The general LHHW expression is:

e (kinatic factor)(driving force expression)

(adsorption term)

Where:
Kinetic factor = k(T /T,)" p~(E/RIL/T-1/T,]

— koe—E/RT (Eéﬁﬁ)\>

N N
Driving force expression = le & —kZHCjﬁ j
i=1 j=1

m
M N

Adsorptionterm = | ) K| [ ] C}”

i=1 j=1

(1+K,C.°C; + KyCy + K CL)’

r = rate of reaction

k = pre-exponential factor

T = absolute temperature

= reference temperature

n = temperature exponent

m = adsorption term exponent
E = activation energy

R = gas law constant

K = constant

k1= constant

k2= constant

N = number of components

M = number of terms in adsorption expression
C = component concentration
I, ] = indices

a= exponent

= exponent

nu = exponent
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|1] ETHAMN-OM + ACETI-ON - ETHYL-0T + WATER -

Reacting phaze: | -

Fower Law kinetic expression
Kinetic factar=k(T /Tojn e (E/RIT/T-1/Te]

k: 190000000 E dit reactions |
h: N

E: 53500000 |Jkmal d

To . B Solids |
[Ci] bazis: hd




of Staichiometny Jﬁineticl E quilibrium ]

|1] ETHAM-O1 + ACETI-OT > ETHYL-01 + WATER hd

Reacting phaze: |Li|:|ui|:| -

LHHW kinetic expreszion
[Finetic fFactor])[Dirving force expression]

[= . .
[Adzorphion expression)

K.inetic factor
Kinetic factor=k(T /T & E/RIT/T-1/Tal
Solids
k. 1
" Ciriving Force
E: RAs0000D 1 kol hd
fo C — Adzorption
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@) Driving Force Expressiﬂn- ﬁ

Fieacting phase:
[C] basis: | |

Eniker term: | Term 1 j
Tem 1
Concentration exponents for Concentration exponents for
reactants: products:;
Compaonent Exponent Compaonent Exponent
ETHAM-01 1 ETHL-01 1]

ACETI-0 ATER 0

Coefficients far driving force constant:
A:{19.06 B: |0
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Feacting phaze: |Li|:|ui|:|

[Ci] bass: | |

Enter termn; | Temn 2 j
Temn 2
Concentration exponents far Concentration exponents far
reactants:; products:
Compaonent Exponent Component Exponent
ETHAM-01 1] ETHL-01 1
ACETI-0T ] ATER 1

Coefficients far driving force conzstant;

A |17.72 B: |0 C: [0 D:|0

[ | Cloge ‘

Celeact view ocption.




LHHW Rate Expression

If you do not specify , Aspen Plus uses the reduced kinetic factor expression:
Kinetic factor = K (T /To)ne_(E/R)[llT‘llTo]

In the driving force and adsorption expressions, the constants K , which may be
ratios of kinetic constants, can be temperature dependent. These relationships
are written as:

B
IN(K)=A+—+CxIn(T)+DxT
T
Where:
K— K, ks k k,=1.9X 108 k,=5X107
T —— Temperature A=In(1.9X108)= 19.06 B=In(5X107)= 17.7 2

A, B, C, D —— Constants
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N1
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N
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Potential Pitfalls:
Make sure that the students check their results and see that some product is being formed in each reactor.
1. Reaction needs to occur in the LIQUID phase (default is VAPOR phase).
2. Ea units are not the default; they can be changed.
6. Check units of all inputs.
7. NRTL --> NRTL-RK changes Binary parameter D-bank search order, and hence results won’t exactly match.
8. Forward and reverse reactions are not needed in the RStoic.
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演示者
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- choose MetCBar template.

- Mention that Flowsheeting Options can be used to turn off the automatic creation of stream or block Ids.
- Explain or get the students as a group to figure out which unit operations need to be used for each block.
- Show how to rotate icons.

Potential Pitfalls
- Make sure students choose correct block types.
- Units of Column must be Met or MetCBar to correctly specify bounds of design-spec.
- Column specification is mole-recovery not mole-fraction.
- Product, cyclohexane, comes out of the bottom of the column.
- Pressure drop is negative pressure when the pressure units are absolute.
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* &MTFEAN: CO+2H, <« CH,OH

CO,+3H, «* 5 CH,OH+H,0
* YETHHEITE: BWR-LS
* RNIEFTTIE: .
kl(PCOPI—ZIZ _PCH3OHJ
—r = e = (kmol/m?®-s)

(1+ KeoPro + Koo, P, + Ky By )

1
kz (PCOZPPSIZ _KPCHgoHPHzoj
T, = i (kmol/m?® .s)

2 4
(1+ Koo Prp + Ko, P, + Ky, Py )
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* ESIHIT, BEFEPZRE:
1.8 W8

,
k, =6.175x107"° exp 0-043x10 (kmol/m® -s-Pa®)
RT

,
k, =6.296x10° exp(agglz;lo j (kmol/m?®-s-Pa*)

2 P A
InK,, =—75.707 +1.3818x10" %+ 3.2095InT

InK,, =-81.246 +9.9079x10° % +4.4263InT
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InK, =-12.19395-1.585x10° %
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1] CO + 2H2-> CH40

Reacting phaze: |Vap|:|r j

LHHW kinetic expreszion
[Finetic factor][Dinving force expreszion]
[Adzorption exprezzion]

Kinetic factar
Kiretic Factar=k(T /T o) & 1TE/RI1/T-1/To]

k: 6.175E-16
u i
E: 50430000 [ fkeal 4

o | K =l

Drriving Force

Adszarption

ral __—__— -
@) Driving Force Expression ﬁ

Reacting phaze: |‘Ja|:n:nr

[Ci] basgis: |F'artia| pressure j
E nter term: | Term 1 ﬂ
Term 1
Concentration exponents for Concentration exponents for
reactants: products:
Comporient Exponent Component Exponent
C0o 1 CH40 1]
Hz 2

Coefficients for diving force constant:

[ = o o

N> | Cloze |

stz wou tvpe ths coed

/T + C*ln(T) + D#T. See Help.

ficient A in the first driving force term. Ln(Constant 1) = & +
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1) CO + 2H2 -3 CH4O0

Reacting phaze: |"Ja|:u:|r j

LHH kinetic expression
[Finetic factar][Driving force expression)
[&dzorption exprezsion)

Kinetic factar
Kinetic: factor=k(T /To)" e 1E/RIT/T-1/Tal

k: E.17RE-1E
n:

E: 50430000 [ fkeol =l

o | ¥ =l

Diriving Force

Adzorption

-
@) Driving Force Expression

T ———

Reacting phase: |"-.-"a|:u:|r

[Ci] basgis:

| Partial pressure ﬂ

m|

E riker term; |Term 2 j
Term 2
Concentration exponents for Concentration exponents for
reactants: products:
Compokent E xponent Component E xponent

C0o 0 CH40 1

Hz 0
Coefficients for driving force constant:

B: 13818 C:|-3.2095 D: |0

Cloze

[T + C#1ln(T) + [#T. S=s Hal

st you type the :n:-:-:i:_i._:r.t 4 in the second driving force term. Lnlconstant 2) = 4 +




o Stoickiometry JKineticl E quilibriuim ]

|2) COZ+ 3H2 > CH40 + H2D

R eacting phaze: |‘-.Ia|:n:|r j

LHH kinetic expreszion
[Finetic factar][Driving force expression)
[&dzarption expression]

K.inetic factor
Kiretic Factar=k(T /T o) e E/RINAT-14Ta]

k: £.236E-20
I
E: 63970000 [ skmal |

o | ¥ =

Diriving Force

Adzorption

@) Driving Force Expression

FReacting phaze: KRS
[Ci] basis: |Pattial pressure v |
Erter term: | Termn 1 j
Termn 1
Concentration expanents for Concentration exponents for
reactants: products:
Camporent Exponent Comporent Exponent
Coz 1 CH40 M
H2 3 HZ20 M

Coefficients for driving force congtant;
A |10 B: |0 C:|

o

H> | Cloze |

a2tz yvou smle=ct the phase in which reaction cocurs.
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@) Driving Force Expression

|2) COZ+ 3H2-» CH40 + H20

Reacting phaze: |‘-.Ia|:n:|r j

LHH kinetic expreszion
[Finetic factar][Driving force expression)
[Ad=aorption expression]

K.inetic factor
Kiretic Factar=k(T /T o) e (E/RINAT-14Ta]

k: £.236E-20
i
E: 63970000 [ kol =l

o | ¥ =

Driving Force

Adzorption

Reacting phaze: |"-.Ia|:u:|r

[Ci] basis: |F'artia| pressure j
Enter term: | Temm 2 ﬂ
Term 2
Concentration exponents for Concentration exponents for
reactants: products;
Compaonent Exponent Companent Exponent
Coz 1] CH40 1
Hz H20 1
Coefficients for driving force canstant:
& [81.245 B: [-9307.9 C:[-4.4263 o: CH
H> | Cloze |

stz wvou type the coefficisnt D in the sscond driving force term Lnlconstant 2] = 4 +




,

Reacting phaze:

|"»-"a|:u:-r

[Ci] baziz:

Component

| Partial preszure

Adzorphion expreszion exponent; |3

Concentration exponents

Term nao. 1

Temno. 2

Term no. 3

Term no. 4

co

0

1

0

0

H2

0

0

1

0

1

0

*

Adzorption congtants

Coeffizient

Term n-:..|2_

Tem r'u:u.|3_

Temn nu:u.ld_

Ii%

5.35763

-21.64851

-12.19395

-13030

2257

-1585

0

0

0

B:
C:
D

0

0

0

N>

Cloze |

=ts you select the phase in which reaction occurs.




@) Adsorption Expression

Reacting phaze:
[Ci] basziz:

Adzorphion expreszion exponent; |4

Concentration exponents

|"»-"a|:u:ur

| Partial preszzure

Adzorption constants

Component Termnoo1 | Temno 2 | Termno 3 | Termno, 4
Ca 1] 1 0 1]
Hz 1] 0 0 1
Ccoz 1] 0 1 1]
#*
T »

Coefficient Term n-:u.|1_ Term r'u:u.|2_ Termn n|:|.|3_ Term n-:u.ld_
p 535763 -21.64851  [1219395
E: -13090 2257 -1585
C: 1] 0 0 1]
D 1] 0 0 1]
ki [
H> Cloze

=tz you type the cosfficiant 4 for ln(Constant 1) = 4 + E/T + Cln(T) + I=T.
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Batch Charge Heat
_1 ‘ (optional)
Continuous feeds —— — s Vent
(optional)

%Product
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RBatch# 4 5~ 48 4% &1 A % .

1. # 4!4% = (Specifications)

2. % & & (Reactions)

3. 1% .t #] #& (Stop Criteria)

4. % 1£ #t 19 (Operation Time)
5. i% 4 4o # (Continuous Feeds)
6. 24| & (Controllers)
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BURZLEHAERLL. BRAR 2 A H AL
B B #% 145 = (Reactor Operating SpeC|f|cat|on)

RN R R oF

1. 4a (& (Constant Temperature)

2. 8 & 3| # (Temperature Profiles)

3. 1@z # 7 #& (Constant Heat Duty)

4. # f 42 #; (Heat Duty Profile)

5. fa = A3 #| & & (Constant Coolant Temperature)
6. 1% # A » F 42 5 (Heat Transfer User Subroutine)
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H-[F Components
=-[#) Properties — Feactor operaiing speciication 5 —Fressure specilicatian
H-[f Streams
=-[f3 Blocks Canstanttemperahurs Ll |S|: =city e acior pressune ll
H-{dn RBATCH
- Setup Reacior pressure:
@} Comvergence |3 bar :I
-G ::EI Subrouti Constant coolant iempeedune
9 r routine Hesi ransfer user subrouline
-~  Block Optinns
4] Rresults
—-[&] Profiles
- [&] EOD variables /
& ED Input ; /
—walicl phases
@ Spec Groups i
-1 Ports Reacior: |'.'E:n: r=Li guict-Liguic ll
--[A] Stream Results ot e e e - 2nd Liguid
T @ R Mo Jeat acslranlEtar |.E:][ Ol _I q |
+-[ Conwergence
=-[1 Fowsheeting Options Fezctor with zpecified comstant temperature.
-0 Model Analysis Tools
+-Gf] B0 Configuratiom
+-[Fg PResults Summary

ElPﬂ:lm Flo... Block RBAT ...
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Tl Fle Edi wew DOata Tock Ron Plob Li;raw- Window e = x|

[l & =our =] EllEE [srcean =) == il =] 22| Cilcs] nel

T3 Setup JEPEdﬁm]iunleFleadenﬁl ~'Stop Cnteria | < Operation Times | Canfinucus Feeds | Can
+-{F0 Components
= A Properties — Figacior operaling speciication Frezsure spedfication
+- ¥ Streams
1 Tempersiure profile pecfy rTeacior pressure -
— Fa Bhcks
=@ RBATCH
) Setup Tirne |Temperajure BCIOr Pressure:
) Conwergence e - [ - ] bar =
o e = | =
-#J  User Subroutine L = -
-#J Block Dptioms =] il
1A Results
: Profies 1 800 100 -] )
-5 E0 variables LT
4 o Input —valid phases
- SpecGroups
1 Ports Feactar |'-'E:ll:l—_itl. c-Ligund :I

A ] Stream Results Weatescuriuistar:  [WaparCrl =] 2nd Liguic! |
21 Conwvergence

21 Hewrsheeting Options
1 Madel Amalysis Tools

[ - A

reant or set—point teaperaturs.

EfProcessFh_ Elock RELT
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% Al fa = odp #] BB
R LB A AT GHE

g M, T8 bdpi| 8 E

II|I| Aspen Plus - RBatch-Example-1.bkp - [Block RBAT CH (RBatch) Setup
] Ek Eif YWew Data Took Bun Bt Lbrary  Window  Help

_[o|x]
=1 %]

D= || =3

e w|| iE-r|els|alad vl B vlelw] =] 2| o @ 2]s|m]s ] )| 6] C

(@ Sewp -1 BlE [sceer=] == <l[a =] 22| Ciles| s
O Setup Specilications |V Feacians | ¥Siop Crilena | ¥ Operafan Timas | Cotfinuous Fesds | Con
ol [ Components
%% Properties — Fescior pperging specificadian i  Pressurespecilicetion
Sireams
:i] [ blocks |CDn5tEu1t[:|:|DIEn1h3m|JE:'E|1urE ll |‘r 2 by reac ESSUrE :l
= 3 RBATCH

-~ Setup Temperature |EEI] |C j Fiesaciar pressure:

@ Convergence 3

@ Report 300 [imtiisgrm. = | | bar =l

-  User Subroutine

@ Block Doti

- [E results /

--[A] Profiles

-[A] EDwvariables

-~ ED Irpart _

a . alid phas==s

-~ Ports Feactor par-LiquidLicud ll

.- Stream Results S
= Flea:%:ns su EELCLT L2 p =] 2nd Licuid
1 Cminenssr neee

Eane:ss Fio...

For Hejp, press F1 £, \Examplessbkph TSR (20 |
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|k Aspen Plus - RBatch-Example-1.bkp - [Bleck RBATCH (RBatch) Setup - |EI|£
TJFle Edt Mew Data Took Run Flot Lbrary Window  Help _ =]
D|&|d| 5|5 ey w|| 6ol sl glo] wef| = »lelv] =] 2] =) B o|e|@|= ]| &S| -
[ Seup -1 B [sceer=] &1 <l =132 Clles] ne
H ¥ Setup Specifications |V Fieacians | ¥'Siop Criteria | ¥Operefian Times | Codfisuous Fesds | Con
#H F Components
H 3 Properties — Fieacior ppersting specificadian i - Pressure specilicetion
o F Streams
21 ) Blodks |Cur|5tant|::uulﬂ'l1tempa'ﬁ1ure j |E: 2aby reachor pressure :I
—#1 RBATCH
- Setup Temperaiure |Eg|] ||:- ﬂ Fesaciar pressiure:
: g Rﬂpmg = 3co [riatisgm. = | P b [~
-  User Subroutine _.l'-.ren:_lﬁqm 1-|
- #j Block Doti
-[A] results
[@ Pprofiles /
[ EDvariables
-~ EOD Inpest Crer
G < Yaliol phases
-~ Ports Feactor vapar-bigquid-Licud ll
-3 H--@Ihzh‘ﬂﬂnﬂﬁmlts et accumulear  |wapor-Only ;I Znd Licpid |
T minanss nRerr
g |Pracess Fin Back PEAT J
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& 7% 1% 2 (Pressure Specification),

A E AT 4k
1. #8248 8847

(Specify Reactor Pressure)
2. 1§ % /%782 A

(Specify Reactor Pressure Profile)
3. H4 LA BATE

(Calculate Reactor Pressure)
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>
X

Tl e Edr view Data Tods Pun Bt Lbrary  Window  Hep

Died| 5|5 el ¥ jd-els|<lo] w] & o] e =] B 3 8 s|s@E 3 B8 -

@ Seup -] Bl [srceen=] &= <l ] 22| Dl wo

H ¥ Setup JSpEEiﬁEEiEmsI*rF’iEﬂdiﬂﬂﬁl F'Siop e, | Operehian Times | Cowtruous Feese | ar
H Components
% E Properties /—Hrﬂl:hrupenajjng speciceian —Pressure speciicalion
4 Streams
: Consbant cookand b retune | = SpeCify reachor pressuns -
= [ Blocks | e =l | |
—-70 RBATCH E:':-'a-r:',"rls'si-:'t:'r pressure
- @ Setup Temperaurs |25[| C j Spealy reacior pressure profle
-~ Convergence _ EEIu:uIEte reau:ﬂ:gjpressure .
& Report VI T [wetisgmi =] (| | |
g lﬂuTﬁm .-!-.realﬁ |5|:|n1 j
—- Block Dptions
—-[f] Results
—-[[i] ED%arizsbles
g ED Iy ns —Walid phases
--] Ports Rescor. | seaar-Liguidliguid j
) - @m Restlts ek scsnmuiEior I aar-Onky j 2ncd Liquid |
A o IO e ]

WPrcessFo_ Buck ﬁ:ﬂ.!.T-.]

For Help, press F1 E\..\Examples|tkph R (2 T i
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Sehp ~| BEfFE [srcase=]| &= <l =] 22| Ol w]
H 4 Sewp JSpm:ih:liunsli"Fleadhnﬂ J'Siop Criterie | ¥ Oparedon Times | Cordrocus Teads | Con
+H-E Components f
=& Propertes —Feacdor opealing spedicalion——— j—Pressure speciication
F-Zy Streams
=79 Blocks Congier coalant 1erpersun2 ll i
= §@ RBATCH
- Setup Temperaiune |50 |l3 ll Fressun2
-# Conwergence ; : b
& Report R T s | min ¥ |joar il
-®j  User Subroutine AresfF |$Im1 ll [ [
-#J EBlock Options =1 1
2 Results
7] Profiles e 1
[ B Wariables .
@ £ Input —%ald phoses T
- Spec Groups
-C] Ports Feeciar: |'-a::'-_:,:-_:. d :I
[l Stream Results - - -
H E fons = 3 ulaio | apoF) ;I end Iqud
h_~

3

AR e

RFFrocessFlo.. mnmr.-]
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| )\&/‘2 %@ﬁa o
4o AT HE A, ML FA4E =B R o &% (Vent
opening pressure) o

i Aspen Plus - RBatch-Example-1.bkp - [Block RBATCH [RBaich) Se - |:|| :H:|
T]He Edt ¥ew Data Toos Run Pkt Lbray Window Hep -5 x|
D6 =] Bej@] ¥ ib]r|e| | <] v TE| o] )w] =] F 3| & x| 2EFE B &H5E
& Seip +| B [srcaen=] == 2l <] 22 D] wei

T H) Setup f&nﬁicﬂinml"'ﬂenﬂhnslfﬂhpﬁﬁtﬂia|1"D|:1E|'ﬂji:|n'|'rnes | o jeeree [l

- Components

+ ¥ Properties /—HEﬂmrEpE‘ﬂIi"qsq:]Eﬂﬁiﬂhn II:EF"rmsuresrq:]Er-::i1‘i|::mi|:|n7

+ [ Streams

— g Hocks |D|:nstﬂ't[:u-:|hn1terrpaﬂllre ﬂ Calodehe reador pressune

= g RBATCH

Setup Temperature 250 ||: ﬂ Feachorwalume:
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User Subroutine Area|h a0)m ﬂ
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B0 ¥ariahles
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NEF R

{5 .k #] 32 & B T A HGE 2
. & % (Criterion number)
. 4= & (Location)
. ¥ ¥ £ 4 (Variable type)
. 4% .k {4 (Stop value)
. 41 4(Component)
. F &M £ 3] (Substream)
. ¥ £1D (Property set ID)
. # &z & (Approach from)

O N O O1T & WD B
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NEE
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1. 4 8 A #1 & iq) (Batch Cycle Time)
A8 &K 245k AL et e didr, A AR
7 A
o — /12 1£ A 1 &4 % #t 9] (Total cycle time);
o Btk 4o #t af 1) (Batch feed time) (8p: — %
o Ft ERIAE G AR E) Fo B R lE A
@ (Down time) (Bp: — AN A A £ A
& ariE) o
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. 2| A/ 4 F at e (Profile Result Time)
1&£ﬂ"fﬁ-‘°‘f‘ € at A A, AER Kt
H atq) (Maximum calculation time). #- & 2|
5 ¢k F o ot %| 2 9] 49 &t 9 & & (Time interval
between profile points), 4 & & % &t %] & %
(Maximum number of profile points) .
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(Flow Is constant at inlet value)
2. &= KR Azl o i 2 A
(Specify flow vs. time profile)
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3. M 44t 4 & # (Derivative time constant)



WYL TP K22 A 2B
W Tt
5B

) "' (- 1)

il Aspen Plus - RBatch-Example-2.bkp - [Block RBATCH (RBat — El|ﬂ
ek Edt Vvew Data Took Run Hot Lbrary Window  Heb - =] ¥]
D||a] =& 2@ || id¢|&| [ sor| o] T »[v|u]| =] B o] B s]s@E|#
& Setup +| B [srcesn =] El=] ][ |£| I'_'I|E|_|
+ 3 Setup + Stop Critzria, |1"'I:IpElEJ]un'ﬁrrE5 | ST ers
+ {F Components
f% ;D.Frqmrﬁm —Ternperaure controller perameters
4+ T
E"E Blacks Fropartional gain: |Z?::
= RHA.;‘[:I: Integrel fime canskan: |5|]
g [:Er:fargﬂte Derfvative lime constari: |1I]
- ® Report
- ® User Subroutine \”‘h —
- Block Options
-] Results
-] Profiles
- E0 ¥ariables
& E0 Input
--® Spec Groups
--_ Ports
PFjProcessFlo..  Block RBAT
For Help, press F1 E:h. \Examplesibrp FOETER (20 LM -




WL MV R A 52 e

b T %1t
e 2l

RBaleh — Z3E]) €0)Y)

6%%6%A&a%a%ﬁm¢& 42 K4 T

CH,CH,OH + CH,COOH — CH,COOC,H_ + H,O
(A) (B) (©) (D)
B ik &5 N4 T
-1, = k[CACB —LCCC‘UJ kmol /m* - s
C

AP k=7.93x10"° i’ /kinol-s K.=292

LA skEEEPERLAE, T=100C, P=3bar, # /& A
2.5nhr. me#t A Kizwk, T=40C, s-glmdhr, 4
8210.2kmol/m3. zZ #3.908 kmol/m3, Kz # & /L% 4
D% E MR, LBTEH AT, EHE=0.74F
¢ WY o LI
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SRl

RBatchEesor{5]N(2)

4o X TH(DN)AEREFHEIFHTHEBEOE L4 T,

3.211x10’
RT

4 8
K. =1.019x10" exp| 12219
| RT

ARV ERAIBRB G @, HEANLELISNr, #iz4
#/%Um’fﬁ.@ #AE.
t=0, T=40C; t=15min, T=80 C; t=30min, T=100 C;
t=110min, T=100 C; t=140min, T=40 C
KUBBMEADBNGLAEHA, LHBLBGAET, A
£=0.78 K & 4 B & £HA

k =0.2479 exp[ ] m® kol -s
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Aspen Plus Z=F&#
® 75, & 18 &, UilninfE L =

Vi

o [HFIER 20 =, REE ST

® I FFERT 21 =, Wit E

® i 15, 5 EI% 19 2, Fortran BLHL M1 A #% Fortran
® [HFIEHE, 5 22 = ik

® [ /15 H, % 23 F, BRI M HIEIE



演示者
演示文稿备注
- Accessing variables is a tool to be used in the next few sections.


@ OVHD —{>

> FEED > COLUMN

N
| & BTMS 5

® LA R B R R S TR e B RE Y (42> B ERIEEUR
I3 F)?

. %‘S%g ZAT, DS HPANRES &, 207 N
PEASE B,
1. ZElatt
2. i OVHDH ZH 70 BHY BE IR 77 3R



=)
T ] AR &

® U IR AR B B AR E R 51, Bldn— B R
[ A7y BRI AL

® Ui AR EREW L. B, By,
* MR E (ITHEINE) AN FHEE K.

o VilAEMAHITE REUEAHT. WHE. Ak Fortran
b,



演示者
演示文稿备注
You might need an example to clarify why result variables should not be over written or varied.  This is obvious to some; others just don’t see why.



REMR RERE
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Witk Y2

S J BRI S A B

AN AR A &



演示者
演示文稿备注
JLM - Why the heck is the Costing category still in the GUI?  I guess since it is there, we have to discuss it here...


A g UAHERE

* EhakDefine 1 Jm, ( RAE Fortran. Design specification B,
Sensitivity 91D , 7EVariable DefinitionX}ifHAE G145 & A8
o

* RAREfEDefine M HIEMAT &
® 7EVariable DefinitionXf1iEHEH, EFEALEI, Aspen Plus
W 7~ B S8 AR B e T R

* IR gE— N IAERAZE, BN EY, 1L
Variable Name 13 [ & d7 SRAn A5, EFH S [ bt
Rename .

lmy


演示者
演示文稿备注
JLM - This chapter needs something...  We have a couple slides on choosing a category, but none on choosing a type.  (in fact, I think the 3rd bullet above is actually referring to variable type rather than category.)  I like slide 122 in the old course because it lists the most common variable types.  (Block-var, stream-var, moleflow/frac, massflow/frac, and stream-prop.)  I recommend we have a similar slide, where we can focus the discussion on the most common variable types.  The distinction between the flow/frac variables, and stream variables is always confusing for the new user.
Overall, I would downplay the selection of category, and concentrate on choosing the correct variable type.


E AY)

1. R | — AR 25 1t Mass-Frac. Mole-Frac B¢ StdVol-
Frac, EAMN#EBSR. ZEBmpAEn, NV e Sz
2H4r 1) Mass-Flow, Mole-Flow 5% StdVol-Flow .

2. I8 E 7 — B f, P DLHIZAREREIDUTY B &S
AT o W FAZAEE P T ge R AR PR, Mz AR E
QCALC ZH A faT

3. PRES 23 EME 18 EM%, PDROP 2 HkitE ek A A
28 1 1K 77 43 B BT B i) . P

4. R R B A AT PLE B A eAL .


演示者
演示文稿备注
- Note 4 is similar to not overwriting or varying results.


WYL TP K22 A 2B
W T %1t
SRl

R ST

H HJ
B REENHTI R, RS EDE AR £,

Aspen Plus =F &4
® JH)775E, % 20 &, REJZE

Vi B
® [ FIEE, 5E 18 &=, Ui IR =
® [ #E R, 55 19 & Fortran BiEL AT N #% Fortran



RAE S

® ] F P Bt 5T i N AR B AR A R R A Y R
® T RBUZHH K] Results & FREBE R R

° EHTE%%%‘%’JEE 2k, (AN FAL & 7] 1) o< R B R

® TE R BRI T IR A\ 2 T BB A 2 5 e A4
R T T B Al T OB A 1847

® i /Data/Model Analysis Tools/Sensitivity
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REAC-OUT ‘)@, COOL-OUT SEP
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BB BRI 47
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演示者
演示文稿备注
- This flowsheet starts with the cumene example problem from day 1.
- Be sure to turn on molefrac in flow/frac options on Setup.Main.
- Run through example in GUI.
- Vary cooler temperature from 100 to 300.
- Illustrate how the base case results don’t change.
- Mention how each sensitivity point has to converge the recycle stream.
- Show how to plot the results.
- Illustrate some features of the plots:
    Draw a box on a portion of the plot or zoom in on an area.
    Click on the graph to get the coordinates.
    Etc.
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Sensitivity S1 Results Summary

1

0.95

0.9

QUMENE PRODUCT PRI TY
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* Wi AR EAARANERE (BAD KI5

* FHEERR R A\ AL 5 R
® it e K S R AT
* It
® FHERRAS VAT FURS [ AR LA &

CS


演示者
演示文稿备注
- Should uses be before example problem?


=
= =
R 01 v FH 22 5%
1. 58 XA B CREE) 5
- BEMREENT RN ZE, EHE4PKEH 2
(Sensitivity Input Define 11).
2. 5 X AR (B H)) 2L =
- ENRESRZRIEL R (Sensitivity Input Vary 11).

3. B XA (XU 1)) AR J i [
- WEREAR B AR AL AT DU AE — A A 9 55 0E Bl AR B E A
FoRME . (Sensitivity Input Vary T7)
4. FE B E I ECE | R N S =
- HlK S0 U] &L Fortran Rk, RIEXEH
1815 L HIAE & (Sensitivity Input Tabulate ).



演示者
演示文稿备注
- Refer to this as a quick reference and as help for doing the workshop.



I\

1 EFAAE X AR RN, PAJEIEFEI Plot SRR iE#E X-

Axis AF &

2EFEFE Y MR E Y], SRJEIEFEM Plot SN LR Y-
Axis AF &

3. (MiER) BESHSHEENS], 85 Plot S5 T ik$

4. M\ Plot 5. | i $% Display Plot -
» B FE—H, AR A A T AR




1 AF B N 2R 2 & A e Bl e

2. A AR Z AN .

3. X TR FRE (BRI R R K H & #fa 1T — UL
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BEAA:

R BRSNS R N

%17

A
i R Ok A P2 I AR 2 1 (5 /789 CYCLOHEX.BKP), H{LFLOWH KI1E
IR R 0. 13040025, 2241 [ B g8 i e (BBt REACT) Bl 2 A8 1k,

) R 25 .
B[S HTE55 B:

SRECEIEA i e 5t (Part A), IEARFALFRMN 0.9 0222 1.0, il Bl b
g R, e SR, o N ST XS IR A it o0 AN A 2R 4K

TG o

R XM T (parts A and B)#RNAE Al — AN REBUE A AR ER N AL

SERE B AE N SENS.BKP.
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Aspen Plus =F &4
® [H15H, B 21 B, Bt E

Vi b

® /75, & 18 E Ui RV AE AR &

® [H 15, 5 % 19 & £, Fortran B F1 4 #% Fortran
® JH7ER, BB 17 =, WSk



B

¢ RN S 4R

* AT ERIMAES B EH R E N — B E
® AR EERARR =R H K

* WH S REFEMBTHIEAM I

® f7F /Data/Flowsheeting Options/Design Specs
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RECYCLE

REACTOR

COOL

C>— FEED
REAC-OUT 9@* COOL-OUT SEP
\_/

XAfE4: CUMENE-D.BKP

PRODUCT —L)
A DR R 2 /D B fd e N 2R oK 7 i Al TR 31]98% (BE/RH
IrED ?

* WiERfE (BB LEEFA?
AHIEE TR E
* Wil CRE&E) TERtA?
Phii PRODUCT HH 1) 7 A 22 2R BE /R 7 28

* FLRIIINE (Hir) £H4?
Vi PRODUCT H 1) 5 A 28 K BE 7R 0% = 0.98



演示者
演示文稿备注
- Make sure Molefrac is on in Setup.Main.
- Start with the cumene with sensitivity example.
- Recall results of sensitivity to know limits for manipulated variable.
- HIDE sensitivity block before creating Design-Spec.
- Give bounds of 100-300 for cooler temperature (the same limits used in the Sensitivity).
- Illustrate how there are no “results” for Design-Spec.  Results button on object manager is grayed out.
- Show how cooler results are changed and the product purity is 0.98.


TR S 5

1. ﬁtiﬁ?ﬁ'ﬁ)m% CRED EE%
)61[‘]7\%?)&/37{5%’ :L_ %1+ﬁthﬁﬁ7z%iy ﬁﬁﬂ:ajﬁ:\‘@iﬁ
+ (Design Spec Define 71).

2. ¥ € HHrek %L (Spec) A1 HFx (Target)
B E B R 4550 (Design Spec Spec ). 7E H#¥r
PR R R B 2 FH BT R 7 B R UInits Set FTRiLE 1Y
R IRTE AL

3. WH HirsR# u%E
N SRAE 1% 70 20 [ N 2 H AR RS E IUE il sl 1
(Design Spec Spec 7).



演示者
演示文稿备注
- Quick reference and help for workshop.
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4. E)(%Fii%ﬁﬁf (AR ) AR E ‘
&, Wit e SR e BE LA 2 H A RO E
(DeS|gn Spec Vary ).

5. X EAE (MR R EE |
X AVE I EIRARNIR, 7E1Z7EH N Aspen Plus ff 242
¥rVEAr & (Design Spec Vary 7). #2225 & 1) Bfy &
Ao~ T E A B R Units Set Tl e BAS B 28T I B

l‘HU
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2. BT EIRHAT TS . AR S St — I E
R R T et e Wesl. & F A J LA BRHRHT AL E

H R ARG
ZH R A

3. Wit HiE
s %P

I+

LB

i /£ Data/Convergence/Convergence |
FH N El’]ikﬁiﬂj%ﬁ%ﬁ*ﬁih Results &, 1] LLfE

7|‘HF“ EI’J Stream/BIock B R B A B R B /8
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4. WUER BT e AL
a. fEgERERELSEEN ERECNRE.
b. ZSETESR R IRIER B B N 2 BAAAEM, 7] Lol

ﬂ}%ﬁi’iﬁf T K 5E ko
c. FEMERIEARE LR HIEEMPCRERL = .
d. XA E IR A — AN i FIRIME
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Zx>1: Bt e

HE: X TR ERMRE, KRR, BB EA R ER
e Sk

B ok A PR 2 (A 1789 CYCLOHEX.BKP) &Il 35 & i) — MY
[l 5% e N2 PR R 4 e e AL BE ) e K Fqnr A 4.7 MMkeal/hr. 1 52 P 75
FITEIR IR Okt & DARIE 12 [ Y a2 BV E A de N 1Z & o

EE: 1F Aspen Plus H, Hii NERIEIRAGE IR, MELEUE ) #AGE 11
] o

SERUG BAE N4 DES-SPEC.BKP


演示者
演示文稿备注
Must use MetCBar units to specify this target duty.
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Fortran Bt

HH#Y
/41 Aspen Plus 1 Fortran #R i)

Aspen Plus =F &4
® [ #EE, 19 E . Fortran £LHLAT A #k Fortran

THHAT .

® [HHEH, B 20 &, REBUE ST

® [HF 15, 5 21 B, Wit HE

® [HHEH, B 18 &, ViR R
* [, # 22 =, ik



Fortran FLk

* H PR LLE Aspen Plus $#4TFortran fEHt,
® Aspen Plus Ref B s 1 Fortran , FF HANTE 2401,

® oM JFortranftiY, FEizfTAspen Plus 51 E 28
A FortranZim 3 23

® VAN HER B HFortranfES s i AR BE KR EE —
Fortranf B 1) $AT 45

® fiF /Data/Flowsheeting Options/Fortran T




: Fortran F 45451

H Fortran #2845 B Heater fk & [

RECYCLE
REACTOR
COOL
C>— FEED
REAC-OUT ‘)@, COOL-OUT SEP
V 1
! DELTA-P PRODUCT L
Y
Fortran Block
DELTA-P = -109 * \/2 X4 CUMENE-F.BKP

oAk I B 5 SR AR AR L s 17 R BE



演示者
演示文稿备注
- Start with Cumene example and set up this example

Potential Pitfalls:
- Don’t use integer names for real variables.  This can cause very strange results.
- You can add write statements to print variables.  If you use an unformatted write statement, the Fortran will be compiled rather than interpreted.
- When doing the example, note the two options for defining volumetric flow described on the next page.


Fortran 2841 (4

® JimI— MR =
Y REAC-OUT [RFR I &
B BEMH PN 77 2037 1
1. Y3t REAC-OUT 1Y Jiit it = Al i s X
2 A ETRE YRR & K I 5
2 R COOL 1k F#

® f 2B {EAT Fortran fREEL?
£ COOL F&H 2 i
® T — N E, BATPR—NTE?

AR
CYNIRE:




Fortran F3e 1) FH V%

® FirtndEs (R Lt S B E R E AR A)

o RSN TR

® MHNERSCA - N\ Bl HS B A ST A

® 5 RIFERITEAR, P13, Bk S oM L

* EfilhE



Fortran F3L N FH 20 B

1. VilalfE Fortran P AL A2 B
- WIFR R BT A 1 E 5 AR AR & (Fortran Input
Define 11).

2. Z%’5 Fortran
- NIEBITUNEA R, EE AR T (COMMON,
EQUIVALENCE, %) Fortran (Fortran Input
Declarations 1) F1 0] $4T Fortran (Fortran Input
Fortran 71) .

3. #E Fortran BHAERAT T H B4 E. (Fortran Input
Sequence i)

- FELE, S
- RIS AR



AP )

1+ =

B ARMEFRSES NS,

2. BE N#k Fortran 040
a. Fortran fCIE i M5 LG TGS .
b. HEATDIES —F|H “Cc el “;” .
C. & _HETH

L

1.

N

3. WEXARELL1Z 8 2Z H:=k.



演示者
演示文稿备注
- This same information is available in the GUI by choosing help on the Fortran.Fortran form, and then choosing the hyperlink at the bottom of the help form “Fortran Statement Restrictions.”  This also gives the syntax for write statements.


VoL
VEVN=WC"

4. 7t Fortran Input Sequence 71 I, ¥iE Fortran A7
PATHIE IR ARSI S ER

5. Z1# H Fortran WRITE &4&)8), 4R\] BLH T € Xt
SNTERMIA#ZEH| RS AN «  Hlan,

write(NTERM,*) ‘Feed Flowrate = ‘,flow



=)
74 >]. Fortran

HH: H Fortran BitkgeRr i BAR R HE 5/KBIHE

R ET, WHEAKINAERES, El 8RR W, X
AR SOV AT

AL S AT R AR . (EREREL IR RTIR AN, TR
A 99.5%, HERIER BN KB BE AR LA 1:4.

G~ A s B BImAE . 87 R, F4&HIER, Bk MEs
AR B R R e i R AR L, R i % A 10042 1500 Ibmol/hr
EE MR AR Lo BER FGERIK i b s 18 €
($7n: @it Fortran A58 Ak)


演示者
演示文稿备注
- Use a Fortran block, don’t use Fortran form in the SENSITIVITY block.  The Fortran in the SENSITIVITY is only calculated once the results are retrieved.


7> . Fortran

CH, + H,O = 3H, + CO
Methane Water Hydrogen Carbon Monoxide

Temperature = 150 F

Pressure = 900 psi @ | CH4 MIX REFORMER
@_ RXIN _'9/_\
Temperature =70F o | ——— | RXOUT [~
FIESSUIE = 1o [pal Temperature = 1100 F Temperature = 1450 F
Pressure = 850 psi Pressure Drop = 20 psi

CH4 conversion = 0.995

F Peng-Robinson ¥t 58

SERUE AN
N4 Fortran.BKP
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st F 4 R4AEA, M &4 F 4 X 44 (Constraints) :

1) =L 342 % ¥ (Define);

2) &84 RE54(Spec), @4 =L HREiERX
(Constraint expression), 4|z 4 X % %

% F (Equal to)

JvF K% F (Less than or equal to)

% F =% F(Greater than or equal to)

# 1% = & £ (Tolerance).
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st F ¢4 R4, M E48 E 4 R 44 (Constraints) :

1) = s t42 % ¥ (Define);

2) 8 B4 R4 14(Spec), @4 2L A REKERX
(Constraint expression), 4|z 4 X % %

% F (Equal to)

4 F K% F (Less than or equal to)

*_F &% F (Greater than or equal to)

# 1% % & % (Tolerance).
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W%ﬁ”m& B P utIT 5 R A A AA T,
iiﬁi%méﬁr&i&rwﬂék A
T (&t £ 42 APa):
1) 2CH,—1>C,H, +2H,
Ty, = k1PCH4 (km[)]/m3 -S)

T Y 25x10°( 1 1
k, =2.35x10"
g [1273.15] e"p{ R [T 1273. liﬂ

2) C,H,—2>CH, +H,
~tep =GPy (knol/n’ -s)

T Y\ 1.3x10° 1
. =1.14x107
e [1273.15) exp[ R (T 1273. ﬁﬂ




VL TV R A B 2 5

b T %1t
e 2l

)

4’04‘& 42504 AER25 MMe A & & A#IT, A
5 % 9 E]ZOOOCéﬁ@um}ﬁ&m:bo#Q, %% 4 3K
7'6200W/m2-Ko & T #| & & & & o9 £ Fk 4|
, BB % AKSIBARERII200C, & L
A7 AERE03MPa, A 5B KEFRIFA
210 m. & #t ¥ 42 69 & & # 10000 kg/hr, /&
72 0.3 MPa.

K

1) &% (C,H,) kK #~% (kg/hr) ;

2) KIRLHRAEFRMFORALERE. AR
HARBREF AT H R
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A B R

® XAt — R AR B AU R AR AT BE B AN K A e B A DA R EZEL

BOILER

® Exittemperature (HHJEE) =166 C

® Exit Pressure (W& /) =18 bar

cooL1
® Exit temperature = 136 C
® Exit Pressure = 18 bar

COOL2
® Exit temperature =104 C
® Exit Pressure = 19 bar

COOL3
® Exit temperature =85 C
® Pressure Drop (JEf%) =0.1 bar

COOL4
® Exittemperature =40 C
® Exit Pressure = 17.6 bar

FL1
® Pressure Drop =0 bar
® HeatDuty (#4if7) =0 MMkcal/hr

FL2
® Exit Pressure = 17.7 bar
® Heat Duty = 0 MMKkcal/hr

FL3
® Exit Pressure = 17.4 bar
® Heat Duty = 0 MMKkcal/hr

SYNCOM
* MWEZZIEAL

® Discharge Pressure (HEHiE77) =825 bar

° WAHBRHIMEE =40C
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FF B ] B R )
B )% B 8% - MEOHRXR
® HHRIIAE R B
* FTMHIOEE =240C
* ZitRPNAREA KR
*
— CO+H20 <->CO2 + H2 (~F1)
— CO2 + 3H2 <-> CH30H + H20 (+15 C $ZiL iR )
— 2CH3O0H <-> DIMETHYLETHER ( —HE¥) + H20 (FE/R R BLFEFE 0.2kmol/hr)
— 4CO + 8H2 <-> N-BUTANOL (IETHE®) + 3H20 (BE/R [ MAEEE 0.8kmol/hr)

— 3CO + 5H2 <-> ACETONE (JNfi) + 2H20 (BE/R I NAEE 0.3kmol/hr)

E121
* HHOWREE-150C
® H[I&/)-81bar

E122
o A IIIEE - 120 C

E223
® Exit Temperature - 60 C
® Exit Pressure - 77.3 bar

E124
® Exit Temperature - 45 C
® Exit Pressure - 75.6 bar

FL4
 Exit Pressure = 75.6 bar
* Heat Duty = 0 MMkcal/hr

CIRC

o HGIELENL

e HiH & =83 bar
o« HEHIRREE =55C

SLPIT1
 Split Fraction (/3¥ii7r%) = 0.8 24 403E

SLPIT2
« Stream PURGE (Wit &> = 9000 kg/hr
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R 5y

FL5

e HHOES 5 bar

® B 0 MMkcal/hr
M4

* R HIK

PILEE - TOPPING

ML =51 (HIEAESMNEHRE

Al e = Partial Vapor/Liquid (EB2r45E)
BRI = 14

T A AR A SR

Distillate rate (Z&M#*) = 1400 kg/hr

J£ /15745 stage 1 = 1.5 bar Al stage 51 = 1.8 bar
TR YIS 2 2 = 99 mol%

Stage 2 fJ# st = -7 Mmkcal/hr

FH AR E (58 51 MNEEE 2R b 1A 7 nf

P A O R A7 far Tk B I AR AR R R AR R 45
T IR AR

ZIEA WA . BRI IERE, FIELIR3Z 18] H —MEHE B .
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RIS (52

FETHEE - REFINING

o IR EL =95 (fUFEAHtas Fl s )

o AEEIRAM = Total (&EAER)

® ZEIMEAE =1 kg/hr

® #klZ =60

® MEEANELIR L 2K H AR = & : 62000 kglhr ()44 —
PRODUCT)

* MEE8INH LI EMIZ K B AR~ = 550 kg/hr ()i 44 —
FUSELOIL)

* [AiE = 188765 kg/hr

® % Jj/71h: stage 1= 1.5bar #1 stage 95=2bar

© FI AR IR A A 2 1B IS N AR AR R 1) 55 952 1 — R AR T A A )R
FIF- 0 A R SR AR Y

® VFIRIR
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it
1

* FRFAIEIMINAESKR, BRI RS F R EE SR A eI 100ppm,  RUAIX B A2
A0 2] B 30T AT 3 A A

* AN AIRHIAE, [fReformer (FEHEE) HERIREFFEEDH 25K 5 H ke 1Y BE /K bb ik 31 R AH
2.8,

* HETHE, MFFLUEGASY I H A REFIE EiXF]2%(vol.) -

* HENIFICRUDEMR T AN /K TR E (9 MKWATER) , fg/isEsstem (i TOPFEED
) KK EEH S RIAR23 wt.% , FETEE RIS RYMBTMSH i H % & &14 %100 ppm .

A%

* XFE122 f#i I Rigorous HeatX Specifications (J™#% i #Hg5H &)
PR ISR T U] RS AR I R B
B — R, A — FFE

PR & F% 0.0 bar

TFEHA —-1.87m; TEMA A -E
B -#3E (R

FrffE R~} — 0.75 in ; BWG — 16 ; T4N
MEE - 2651

K F —15.118m

=M E O — 26.8mm

P — 7 PiRTIEIE — 0.15
T & O EA% — 0.6m




25> &EE IR

#n

g s, I REA U EAE B Broydenskik

ST 22

® Sof S AR B AR SR o F G IR TS R
ﬁ@ﬁ?ﬁ%ﬁﬂﬁﬁﬁﬁ%MﬁmJW“@ijé§
%\%M;%ﬁ”
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Methanol
Production
Plant

Front-end section

(

b )

_________
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MKUPST M2 FEEDHTR

>
BOILER
H20CIRC REFORMER

co2 GO2COMP
- [ SATURATE
NATGAS
CH4CO
e REFINING

2 B DL

Air

Fuel

COOL1

FURNACE

MEOHRXR

SYNCOMP

E124

E223

TOPPING M4

SPLIT2

| B

MKWATER
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