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ASPEN PLUS VER: DEC-VAX REL: 8.5-2 INST:

DOW-VAX 5/18/92
ARC INTERPRETATION

RUN CONTROL BECTION
RUN CONTROL INFORMATION

THIS VERSION OF ASPEN PLUS LICENSED TO THE DOW CHEMICAL COMPANY
TYPE OF RUN: NEW

INPUT FILE NAME: DISK$PE2: [MOMROE .PRLAD.REACTIVE]ARCE69S,INP; 9

OUTPUT PROBLEM DATA FILE MAME: ARCE9S5 VERSION NO. 1
LOCATED INM: DISKSPE2 : [MONROE . PRLAD . REACTIVE]

PDF SIZE USED FOR INPUT TRANSLATION:
NUMBER OF FILE RECORDS (PSIZE) = 99999
NUMBER OF IN-CORE RECORDS - 600

PSIZE NEEDED FOR SIMULATION = 2000

CALLING PROGRAM NAME : GENERAL

LOCATED INM:

ASPSROOT : [ASPDON]
SIMULATION REQUESTED FOR ENTIRE FLOWSHEET
DESCRIPTION

CALCULATIONS OF VLE, HEAT CAPACITY, AND DENSITIES TO INPROVE
ACCURACY FOR ARC INTERPRETATION STUDIER. ETHANOLAMIMNES T-250
BOTTOMS SAMPLE ARC RCL: 92-0695

BLOCK STATUS

LA R Al s At i Al el s ad R d i Al T it T esitatisttisssssssisssy
*

* ALL UNIT OPERATION BLOCKS WERE COMPLETED RORMALLY
»*

* ALL CONVERGENCE BLOCKS WERE COMPLETED NORMALLY
-
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*
-«
W
*
L ]
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ASPEN PLUS VER: DEC-VAX RFL: 8,5-2 INST: DOW-VAX 5/18/92
ARC INTERPRETATION

INPUT SECTION
INPUT FILE(S)

MAY 18, 1992
8:33:13 A.M, MONDAY
INPUT FILE: DISKSPE2: [MONROE.PRLAD.REACTIVE])ARCESS.INP; 9
QUTPUT PDF: ARCES5 VERSION: 1
LOCATED IN: DISK$PEZ2: [MONROE.PRLAD.REACTIVE]

TITLE ‘ARC INTERPRETATION’
H

DESCRIPTION "Calculations of VLE, hast capacity, and densitiss to
improve accuracy for ARC intarpretation studies.
Ethanolamines T-250 bottoms sample
MC RCL: $2-0695"

IN-UNITS MET TEMPERATURE=C PRESSURE-PSI MASS=GM
OUT~UNITS MET TEMPERATURE~C PRESSURE=PSI MASS=GM VOLUME-FLOWe='L/HR’
RUN-CONTROL MAX-TIME~1000

SPECIFY THE PHYSICAL PROPERTY DATABANK
DATABANKS DOW

SPECIFY WHAT PROPERTIES YOU WANT ON PRINTOUT
PROP-SET SETI VMX UNITB="L/HR" PHASE=T
PROP-SET SET2 RHOMX UNITS="GM/CC" PHABE=L
PROP-SET SET3 CPMX UNITS="CAL/GM-K" PHASE=T

SPECIFY THE COMPOMENTS

COMPONENTS ll2 RITROGEN

/ CO2 02 / WATER WATER /
MER MONOETHANOLAMINE / DEA DIETHANOLAMIME /
TEA TRIETHANOLAMINE

/ TEMGE ‘TRIETHANOLAMINE GLYCOL ETMER
SPECIFY THE PHYSICAL PROPERTIES NMETHOD
IDEAL VAPOR LIQUID EQUILIBRIUM

PROPERTIES SYSOPOA HEMRY-COMPS=LIST1

HENRY-COMPS LIST1 N2 OO2

SPECIFY COMPONENT DIPOLE MUMENT, S0 ASPEN CAN PREDICT
VAROR VISCOSITY FOR MIXTURE

LS

'ROP-DATA
IN-UNITS8 MET
PROP-LIST

Y LAN
480410




ASPEN PLUS VER: DEC-VAX REL: 8§.5-2 INST: DOW-VAX 5/18/92 PAGE 3 ASPEN PLUS VER: DEC-VAX REL: 8.5-2 INST: DOW-VAX 5/18/92 PAGE 4

ARC INTERPRETATION ARC INTERPRETATION
INPUT SECTION INPUT SECTION

INPUT FILE(S) (CONTINUED) INPUT FILE(S) (CONTINUED)

PVAL WATER 1.685 102 ;jnitrogen pad.
PVAL MEA 2.60 103 PARANM PRES=14.7 TEMP=23,
PVAL DEA 2,84 104
PVAL TEA 3.60 105 BLOCK B HEATER
PVAL TENGE 3.60 106 iComputs the molas of CO2 required to match ARC pressure data.
H 107 ;Includas pad gas and vapor pressure of charge materials.
H ENTER THE ENTHALPY POLYWOMIAL VIA THE WATSON EQUATION 108 PARAM PRES=87.4 TEMP=256.03
; 109
PROP-DATA 110 BLOCK C HEATER
IN-UNITS ENG TEMPERATURE=C 111 ;Computs the molas of CO2 required to match ARC pressure data.
PROP-LIST DHVLWT 112 :;Includes pad gas and vapor pressurs of charge materials.
PVAL TEAGE 24670.291 150.0 0.38 0 0O 113 PARAM PRES=127.3 TEMP=276.91
114
115 BLOCK D HEATER
116 ;Compute the moles of HI0 required to match ARC pressure data.
117 :Includes CO2 from pravious blocks, pad gas and vapor pressure
AD IN=COMP1l PADGAS OUT=RESULT1 118 ;of charge materials.
IN=RESULT] CO2B OUT=RESULT2 119 PARAM PRES=357.5 TEMP=301.11
IN=RESULT2 CO2C OUT=RESULT3 120
IN=RESULT3 STEAMD OUT=RESULT4 121 BLOCK E HEATER
BLOCK IN=RESULT4 STEAME OUT=RESULTS 122 ;Compute the moles of H20 required to match ARC pressure data.
BLOCK IN=RESULTS STEAMF OUT=RESULTé 123 ;Includes CO2 from pruvious blocks, pad gas and vapor prassure
BLOCK END IN=RESULTé OUT=F INAL 124 iof charge materials.
128 PARAM PRES=759.4 TEMP-325.08
Dasign Basis: A small amout of water is added to the charge to 126
make ASPEN use Henry’a law for the nitrogen solubility. The 127 BLOCK. F HEATER
Hanry’s law constants in water will be the dafault for all 128 ;Computs the moles of H20 required to match ARC pressurs data.
components. Accuracy hers is not critical since nitrogen ia 129 ;Includes CO2 from previous blocks, pad gas and vapor pressure
assantially an inert gas. 130 ;of charge materiala.
131 PARAM PRES=2707.9 TEMP=386,97
STREAM COMP1 TEMP=25.0[C] PRES=14,7([PSI) 132
MASS-FLONW DEA 2.85 / TEA 2.85 / WATER .0001 133 ALOCK END HEATER
134 :Estimate pressure after cool down.
STREAM PADGAS TEMP=25.0[C) PRES=14,7([PSI] 135 PARAM PRES=100.0 TEMP=23.0
MASS-FLOW N2 0.00532 {3;
3
STREAM CO2B TEMP=25.0(C] PRES=14.7([P51) 138 DESIGN-SPEC A
MASS-FLOW CO2 0.00%32 139 DEFINE VOL STREAM-PROFP STREAM=RESULT1 PROPERTY=SET1
140 SPEC VOL TO 10.0
BTREAM CO2C TEMP=25.0[C] PRES=14.7[PSI] 141 TOL-8PEC .05
MASS-FLOMW CO2 0.00532 142 VARY STREAM-VAR STAEAM=DADGAR VARIABLE=MASE-FLOW
143 LIMITS .001 .01
STREAM STEAMD TEMP=100 PRES=14.7 144
MOLE-FLOW WATER .0388 145 DESIGN-SPEC B
146 DEFINE VOL STREAM-PROP STREAM=RESULT2 PROPERTY=SET1
STREAM STEAME TEMP=]100 PREB=14.7 147 SPEC VOL TO 10.0
MOLE-FLOW WATER .0388 148 TOL-SPEC .05
149 VARY STREAM-VAR STREAN-CO2E VARIABLE=MASS-FLOW
STREAM STEAMF TEMP=100 PRES=14.7 150 VARY BLOCK-VAR BlOCK=B VARIABLE=PRES
MNOLE-FLOM WATER .0388 i:; LIMITS .001 1.0

BLOCK PAD HEATER 153 DEBIGN-SPEC C
;Thia block adds nitrogen to estimate the ARC bomb loading under 154 DEFINE VOL STREAN-FROP STREAM=RESULTI PROPERTY=SET]

WILNIAL NG
S80410 ¥ 0g




ASPEN PLUS VER: DEC-VAX REL: 8.5-2 INST: DOW-VAX 5/18/92 ASPEN PLUS VER: DEC-VAX REL: #,5-2 INST: DOW-VAX 5/18/92 PAGE 6
ARC INTERPRETATION ARC INTERPRETATION
INPUT SECTION FLOWSHEET SECTION

INPUT FILE(8) (CONTINUED) FLOWSHEET CONNECTIVITY BY STREAMS

155 SPEC VOL TO 10.0
156 TOL-SPEC .05 BOORCE
157 VARY STREAM-VAR STREAM=CD2C VARIABLE=MASS-FLOW —
158 VARY BLOCK-VAR BLOCK=C VARIABLE=PRES ———
159 LIMITS .001 1.0 -——
160 —
161 DESIGN-SPEC D B
162 DEFINE VOL STREAN-PROP STREAM=RESULT4 PROPERTY~SET1 D
163 SPEC VOL TO 10.0 r
164 TOL-SPEC .05
165 VARY STREAM-VAR STREAM=STEAMD VARIABLEwMASS-FLOW
166 VARY BLOCK~VAR BLOCK=D VARIABLE=PRES
167 LIMITS .001 3.0 ’
168
169 DESIGN-SPEC E
170 DEFINE VOL STREAM-PROP STREAM=RESULTS PROPERTY=SET1 RESULT1 CO2B
171 SPEC VOL TO 10.0 RESULT2 ©O2C
172 TOL-SPEC .05 RESULT3 STEAMD
173 VARY STREAM-VAR ATREAN=STEAME VARIABLE«MABE-FLOW RESULT4 STEAME
174 VARY BLOCK-VAR BLOCK=E VARIABLE=PRES RESULTS STEAMF
i.;: LIMITS .001 3.0 RESULTE
177 DESIGN-SPEC F COMVERGENCE STATUS SUMMARY
178 DEFINE VOL STREAM-PROP STREAM=RESULTS PROPERTY=SET1
179 SPEC VOL TO 10.0
180 TOL-SPEC .0S DESIGN-SPEC SUMMARY
181 VARY STREAM-VAR STREAM=STEAMF VARIABLE=MASS-FLOW
182 VARY BLOCK-VAR BLOCK=F VARIABLE=PRES
183 LIMITS .001 3.0
184 TOLERANCE ERR/TOL VARIABLE
188 DESIGN-SPEC END
186 DEFINE VOL STREAM-PROP STREAM=FINAL PROPERTY«SET1
187 SPEC VOL TO 10.0
188 TOL-SPEC .05
189 VARY BLOCK~VAR BLOCK~END VARIABLE=PRES
190 LIMITS 25 2300
191
1%2 REPORT INPUT
193 PROPERTY-REPORT NOCOMPS '
194 BTREAM-REFORT MASSFRAC MASSFLOW MOLEFRAC MOLEFLOW NOZEROFLOM l
195 PROPERTIFES=SET]1 SET2 SET3
196 INCL-STREAMS=COMP1 RESULT1 RESULT2 RESULT3 RESUL‘I‘(G LB
197 RESULTS RESULTé FINAL PADGAS CO2B & UB
198 CO2C STEAMD STEAME STEAMF

DESIGH-SPEC: A

SIMULATION STARTED MODULE, USED: GENERAL CREATION: S/ 8/92 16:03:08 e ———— e ——
LOCATED IN:ASPSROOT: [ASPDOW)
SIMULATION COMPLETED FOR ENTIRE FLOWSHEET SAMPLED VARIABLES:

VOL : PROPERTY STRMPROP BET1 IN STREAM RESULT1

SPECIFICATION:
MAKE VOL APPROMH 10.0000
WITHIN 0.050000

-0.10014E-10 0.50000E-01 -0.20026E-09 0.56401E-02
«0.61740E-03 0.50000E-01 -0.12340E-01 0.14336E-01
=0.23733E-03 0.50000E-0) -0,.47466E-02 0.78421E-02
=0.30190E-01 0.50000E-01 -0.&0380 0.18924
0.30914FE-01 0.50000E-01 0.61828 0.28907
=~0.16803E-02 0.50000E-01 -0.33607E-01 0©.93811
0.24016£~01 0.50000E-01 0.48032 48.75¢

EHHUOU’
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ASPEN PLUS VER: DEC-VAX REL: 8.5-2 IMST: DOW-VAX
ARC INTERPRETATION

FLOWSHEET SECTION
DESIGN-SPEC:

5/18/92 PAGE 7

ASPEN PLUS

A (CONTINUED)

MANIPULATED VARIABLES:
VARY :

: TOT
LOWER LIMIT -
UPPER LIMIT =

0.00100000
FINAL VALUE =

KG/HR
0.0100000 KG/HR
0.0056401 KG/HR
DESIGN-SPEC: B

SAMPLED VARIABLES:
VOL :

: PROPERTY STRMPROP SET1 IN BSTREAM RESULT2
SPECIFICATION:

VOL APPROACH 10.0000
WITHIN 0.050000

MANIPULATED VARIABLES :
VARY :

: TOTAL MASSFLOW IN STREAM CO2B SUBSTREAM MIXED
LOWER LIMIT = 0.00100000 KG/BR
UPPER LIMIT = 1.00000 KG/HR
FINAL VALUE = 0.014338 KG/HR
DESIGN-SPEC:

SAMPLED VARIABLES :
VOL

PROPERTY STRMPROP SET1 IN STREAM RESULT3
SPECIFICATION:

MAKE VOL APPROACH 10.0000
WITHIN 0.050000

MANIPULATED VARIABLES:
VARY :

TOTAL MASSFLOW IN STREAM CO2C SUBSTREAM MIXED
LOWER LIMIT =~ 0.00100000 KG/HR
UPPER LIMIT = 1.00000 KG/HR
FINAL VALUE = 0.0078421

KG/HR
DESIGN-SPEC: D '

SAMPLED VARIABLES:
VOL :

: PROPERTY STRMPROP SET]1 IN STREAM RESULT4
SPECIFICATION:

MAKE VOL APPROACH 10.0000
WITHIN 0.050000

1 ANOD
v 00

o1 iN2d
/80410

AL MASSFLOW IN STREAM PADGAS SUBSTREAM MIXED

DESIGN-SPEC:

VER; DEC-VAX REL: 8.5-2 INST: DOW-VAX

ARC INTERPRETATION
FLOWSHEET SECTION
DESIGN-SPEC: D (CONTINUED)

MANIPULATED VARIABLES:
VARY :

: TOTAL MASSFLOW IN STREAM STEAMD SUBSTREAM MIXED
LOWER LIMIT = 0,00100000
UPPER LIMIT = 3.00000
FINAL VALUE = 0.18924

DESIGN-SPEC: E

SAMPLED VARIABLES:
VOL

PROPERTY STRMPROP SEY1 IN BTREAM REBULTS
SPECIFICATION:

MAKE VOL APPROACH 10.0000
WITHIN 0.050000

MANIPULATED VARIABLES :
VARY t

i TOTAL MASSFLOW IN STREAM STEAME SUBSTREAM MIXED
LOWER LIMIT = 0.00100000 KG/HR
UPPER LIMIT = 3.00000 KG/HR
FINAL VALUE = 0.28%07 KG/HR
DESIGN-SPEC:

VoL :

PROPERTY STRMPROP SET1 IN STREAM RESULTE
SPECIFICATION:

MAKE VOL APPROACH 10.0000

WITHIN 0.050000
MANIPULATED VARIABLES:
VARY H

! TOTAL MASSFLOW IN STREAM STEAMF SUBSTREAM MIXED
LOWER LIMIT = 0.00100000

OPPER LIMIT = 3.00000

FINAL VALUE = 0.93011

END

SAMPLED VARIABLES :
VoL :

PROFERTY STRMPROP SET1 IN BTREAM FINAL
BPECIFICATION:
MAKE VOL

APPROACH 10.0000
WITHIN 0.050000

5/18/92 PAGE 8




19 1LN3QLANOD
830410 ¥ 0d

ASPEN PLUS VER: DEC-VAX REL: B.5-2 INST:

DOM-VAX

ARC INTERPRETATION
FLOMSHEET SECTION

DESIGN-SPEC: END (CONTINUED)

MANTPULATED VARIABLES:
VARY H

: SENTENCE=PARAM VARIABLE=PRES IN 0OS BLOCK END
LOWER LIMIT =

25.0000
300.000
48.7559

CONVERGENCE BLOCK: SOLVEROL

SPECS: A
NAXIT=

UPPER LIMIT =
FINAL VALUE =

100.00 ¥ OF RANGE
100.

% OF RANGE
XTOL= 1.000000E-08
THE NEW ALGORITHM MAS USED WITH BRACKETTNG=MO

METHOD: SECANT STATUS: CONVERGED
TOTAL NUMBER OF ITERATIONS: 3

30 STEP-31ZE~
MAX-STEP=

*#% PINAL VALUES #e«

VALUR
0.5640144D-02 0.5640

w44 TTERATION HISTORY ##%
DESIGN-SPEC ID: A

ITERATION VARIABLE

1 0.5275E~07 1B
2 0,5364E~07 LB
3 0.5593E-07 LB

CONVERGENCE BLOCK: SOLVERO2

-0 1001E-10 =0. 2003!—

SPECS: B

MAXIT= 30 STEP-8ILZEwm 100.00 % OF RANGE
m\x STEP= 100.

% OF RANGE
1.Q00000E-08
THE NEW mxm WAS USED WITH BRACKETING=NMO

METHOD: SECANT STATUS: CONVERGED )
TOTAL NUMBER OF ITRWATIONS: 3
*4e FINAL VALUES #++

VALUE
0.1433802D-01

“4% TTERATION HISTORY wew

P8I
PSI
P8I

PREV VALUE

1440-02

PREV VALUE
0.31433802D-01

5/18/92 PAGE 9

ERR/TOL
~.2002842D-09

ZRR/TOL
=-.1234790D-01

ASPEN PLUS VER: DEC-VAX REL: B.5-2 INST:

ARC INTERPRETATION

FLOWSHEET SECTION
$OLVER0O2 (CONTINUED)
DESIGN-SPEC ID: B

DOW-VAX 5/18/92

CONVERGENCE BLOCK:

ITERATION VARIABLE

1 0.3350E-07 LB

2 0.9663E-07 1B
3

-1.604
0.1729
0.9050E-07 LB -0,6174E-03

3.457
=0,1235E-01
CONVERGENCE BLOCK: SOLVERQ3

EPECS: C

MAXIT= 100.00 & OF RANGE
100. % OF RANGE

1.000000E-08

THE NEW mrm WAS USED WITH BRACKETING=NO

METHOD:

STATUS: CONVERGED
TOTAL mn OF ITERATIONS:

30 STEP-SILZE=
m 8'1‘!9-

3

##% FINAL VALUES wé#

VALUE

VALUR PREV
0.7842128D-02 0.76842128D-02

ERR/TOL
-.4746603D-02
*4% ITERATION HISTORY #ww
DESIGN-SPEC ID: C

ITERATION VARIABLE ERROR

1 0,3358E~07 1B -0.3281
2 0.9663E-07 LB 0.9715

3 0.4950E-07 LB ~0.2373E-03
CONVERGENCE. BLOCK: SOLVERO4

EPECS: D
MAXIT=

30 STEP-SILE=

100.00
MAX-STEP=

100.
1.000000E-08
THE NEW ALGORITHM WAS USED WITH BRACKET.
SECANT

METHOD: STATUS: CONVERGED
TOTAL NUMBER OF ITERATIONS: ¢
*%% FINAL VALURS #+¢

VALUE P
0.1892409D400  0.1892409D400

ERR/TOL
- .60379$0D+00
#s4s ITERATION HISTORY ##+




ASPEN PLUS VER: DEC-VAX REL: §.5-2 INBT: DOW-VAX 5/18/92 PAGE 11 ASPEN PLUS VER: DEC-VAX REL; 8.5-2 INST: DOW-VAX 5/18/92 PAGE 12
ARC INTERPRETATION ARC INTERPRETATION

FLOWSHEET SECTION FLOMSHEET SECTION

CONVERGENCE BLOCK: $OLVERO4 (CONTINUED) CONVERGENCE BLOCK: $OLVEROS (CONTINUED)
METHOD: SECART STATUS: CONVERGED
DESIGN-SPEC ID: D TOTAL NUMBER OF ITERATIONS: 4

ITERATION VARIABLE ERROR *kh FYNAL VALUES &o&
0.1078E-04 43.84 VALUE PREV VALUE ERR/TOL
0.1124E-04 47.17 0.9381078D+00 0.9381078D400 ~.3360674D-01
0.4689E-05 4.828
0.3822E-05 1.890
0.3132E-05 0.3398 6.796 *#+ TTERATION HISTORY ###
0.2918E-05 =0.30198-01 =-0.6038

CONVERGENCE BLOCK: $SOLVERDS

DESIGN-SPEC ID: F

ITERATION VARIABLE ERROR
SPECS: E ———
MAXIT= 30 STEP-S51I2E= 100.00 % OF RANGE 1 0.1078E~04 =-0.8268

MAX-STEP= 100. § OF RANGE 2 0.1124F-04 -0.7338

XTOL= 1.000000E-08 3 0.1489E-04 0.1072
THE NEW ALGORITHM WAS USED WITH BRACKETING=NO . 4 0,1446E-04 =0.1680E-02 =0.3341E-01
METHOD: SECANT BTATOS:
TOTAL NUMBER OF ITERATIONS: -] CONVERGENCE BLOCK: $OLVERO7

*o% PINAL VALUES ##+ SPECS: END

MAXIT= 30 STEP-SIZE= 100.00 % OF RANGE
VALUE PREV VALUE ERR/TOL MAX -STEP= 100. % OF RANGE

0.2890664D+00  0.2890664D4+00  0.6182818D+00 XTOL= 1.000000E~08

THE NWEW ALGORITHM WAS USED WITH BRACKETING=NO .

METHOD: SECANT STATUS: COMVERGED

#¥¢ TTERATION MISTORY ##v TOTAL NUMBER OF ITERATIONS: 5

DESIGN-SPEC ID: B wsd FINAL VALUES ##w

ITERATION VARIABLE ERROR ERR/TOL VALUE PREV VALUR ERR/TOL

———— - 0.4975588D402 0. 4875580D+02 0.4803238D400
0.1078E-04 15.09
0.1124E-04 16.59
0.61432-0% 2.492 dad TTERATION HISTORY dd+
0.4958E=05 0.6204
0.4457E-05 , 0-3091E~01 DESIGH-SPEC ID: END

CONVERGENCE BLOCK: §OLVERO6 ITERATION VARIABLE ERROR ERR/TOL
BPECS: F 0.6895E4+06 =2.481 -49.63
MAXIT= 30 STEP-SI2E= 100.00 § OF RANGE 0.7084E+06 ~2.540 -50.80
MAX~-STEPw= 100. $ OF RANGE 0.1724E+06 1B 4.974 .49
XTOL= 1.000000E-08 0.4196E+06 =0.9784 =-19.57
THE ALGORITHM WAS USED WITH BRACKETING=NO . 0.3362E+0% 0.2402E-01 0.480)
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ASPEN PLUS

COMPUTATIONAL SEQUENCE

SEQUENCE USED WAS:

VER: DEC-VAX REL: 8.5-2
ARC INTERPRETATION

INST: DOW-VAX

FLOWSHEET SECTION

5/18/92 PAGE 13

ASPEN PLUS VER: DEC-VAX  REL:

INST: DOM-VAX 5/18/92 PAGE 14

ARC INTERPRETATION
U~0-8 BLOCK SECTION

BLOCK: B MODEL: HEATER

INLET BTREAMS
OUTLET STREAM

RESULT1
RESULT2

ocozb

SOLVEROL PAD $OLVERO1<-~~ $OLVERO2 B $OLVERO2<--- $OLVERO3 C
$OLVERO3«--- $OLVERO4 D SOLVERO4<-—~ SOLVEROS E SOLVEROS<--- SOLVEROG F
SQLVERO 6<-~~ $OLVERG7 END SOLVERO7<-——-

PROVERTY OPTION SBET:
HENRY~-COMPS ID:

SYSOPOA
LIST1

IDEAL LIQUID / IDEAL GAS

OVERALL FLOWSHEET BALANCE

*4e  MASS AND ENERGY BALANCE *+

CDUV:ITIOIIL COMPONENTS (
N

co2
WATER
MEA
DEA
TEA

TEAGE

TOTAL BALANCE
MOLE (KMOL/HR )
MASS (KG/HR )
ENTHALPY (CAL/BEC )

I
KMDL/HR )

0.2013378-03
0,503982E-03
0.7862868-01
0.000000E400
0.2710758~01
0.191032E-01
0.000000E+00

0.125545
7.14424
-3152.18

ooT

0.201337E-0)
0.503902E-03
0.706286E~01
0.000000E+00
0.271075E-01
0.191032E-01
0.000000E400

0.125545%
7.14424
=-3185.22

RELATIVE DIFF.

0.000000E+00
0,000000E+00
0.000000E+00
0.000000E+00
0,000000E+00
0.000000E+00
0.000000E+00

0.000000E+00
-0.310798E-14
0.103727E~01

#*+  MASS AND ENERGY RALANCE #%+
1]

TOTAL BALANCE
MOLE (KMOL/HR }
MASS(KG/HR )
EMTHALPY (CAL/SEC )

0.467433R-01
5.72008
~1685,95

oor RELATIVE DIFY.

0.467433E-01 0.000000K+00
5.72008 0.194092K-16
=1466.46 =-0.130185

wes  INDUT DATA weé

™O PHASE TP FLASH
SPECIFIED TENPERATURE
APECIFIED PRESSURE
MAXIMOM RO, ITERATIONS
CONVERGENCE TOLERANCE

V-L PHASE EQUILIBRIUM :

caMp (1)

N2 0.43073E-02
co2 0.69690E-02
WATER 0.119755-03
DEA 0.57992
TEA 0.40868

RESULT2
RESULTS
SYSOROA
LIST1

BRLOCK: C

INLET STREAMS
OUTLET STREAM
PROPERTY OPTION BET:
HEMRY-COMPS ID:

256.030

c
P8I 87.4000

30
0.000100000

256.03
87.400

219.49
0.120485-01

X{I)
0.19464E-04
0.139132-03
0.110385-03

{I)
0.35592
0.56710
0.803550E-03

K(1)

18286,
4075.9
7.2977

0.58615
0.41358

0.6949%0E-01
0.668447-02

0.11855
0.16162E-01

ooz2¢
IDEAL LIQUID / IDERAL GAS




ASPEN PLUS

9 T LN3QI SNOD
160410 ¥ 0d

VER: DEC-VAX REL: B8.5-2

INST:
ARC INTERPRETATION
U-0-8 BLOCK SECTION

MODEL: HEATER (CONTINUED)

L 22}

TOTAL BALANCE,
MOLE (KMOL/HR )
MASS (KG/HR )
ENTHALPY (CAL/SEC )

[ 2 1]

THO PHASE TP FLASH
SPECIFIED TEMPERATURE
SPECIFIED PRESSURE
MAXIMUM NO. ITERATIONS
CONVERGENCE TOLERANCE

OUTLET TEMPERATURE Cc
OUTLET PRESSURE
HEAT DUTY
VAPOR FRACTION

V-L PHASE EQUILIBRIDM :

coMp
N2
co2
WATER
DEA
TEA

BLOCK: D MODEL:

F(I)
0.42909E-02
0.10741E-01
0.11830E-03
0.57772
0.40713

MASS AND ENERGY BALANCE
IN

0.469213E-01
5.72792
-1471.12

INPUT DATA ***

c
P31

(13}

RESBULTS we&

PST
CAL/SEC

X{I)
0.20898E-04
0.18742E-03
0.10775E-03
0.58593
0.41376¢

HEATER

INLET STREAMS:
OUTLET STREAM:
PROPERTY OPTION SET:
HENRY-COMPS ID:

RESULTI
RESULT4
SYSOPOA
LIsT1

*4¢  MASS AND ENERGY BALANCE

TOTAL BALANCE
MOLE (KMOL/HR )
MASS(KG/HR )
ENTHALPY (CAL/SEC )

In

0.574260K-01
5.9171¢
-1642.24

~159

0.469215E-01

5.72792 0.000000E+00
~1446.97

0,.574260E-01

DOW-VAX 5/18/92 PAGE 15

ouT RELATIVE DIFF.

0.000000E+00
-0.164164E-01

276.910
127.300

30
0.000100000

276.91

127.30

24.150
0.16380E-01

Y(I)
0.26071
0.64449
0.75173E~-03
0.84835E-01
0.92141E-02

K(I)
12475.
3438.8
6.9765
0.14479
0.22269E-01

IDEAL LIQUID / IDEAL GAS

e
oouT RELATIVE DIFF.
0.000000E+00
0.000000E+00
-0.2832192-01

1716
5.73

ASPEN PLUS VER: DEC-VAX REL: 8.5-2 INST:

ARC INTERPRETATION
U-0-8 BLOCK BECTION

DOW-VAX

BLOCK: D MODEL: HEATER (CONTINUED)
L2 1]
THO  PHASE TP FLASH
SPECIFIED TEMPERATURE
SPECIFIED PRESSURE
MAXIMUM NO. ITERATIONS
CONVERGENCE TOLERANCE

INPUT DATA ##%

c
P8I

£ 2 24
OUTLET TEMPERATURE c
OUTLET PRESSURE P8I
HEAT DUTY CAL/SEC
VAPOR FRACTION

RESULTS #e¢

V-L PHASE EQUILIBRIUM :

coMp
N2
co2
WATER
DEA
TEA

X(I)
0.23008E-04
0.161472-03
0.16834
0.48719
0.34428

r{I)
0.35060B~-02
0.B7762E-02
0.18302
0.47204
0.33266

BLOCK: E MODEL: HEATER

RESULT4
RESULTS
BYSOPOA
LIST1

H STEAME
OUTLET STREAM:

PROPERTY OPTION BET: IDEAL LIQUID / IDEAL GAS
HENRY-COMPS 1D:

*¥% MASS AND ENERGY BALANCE

In

(11}

oUT
TOTAL BALANCE

MOLE (KMOL/HR ) 0.734716E~-01 0.73471 6801
MASS (KG/MR ) $.20623 6.20623
ENTHALPY (CAL/SEC ) ~1894.01 -1830.59

*aé  INPUY DATA
™ PRASE TP FLASH
SPECIFIED TEMPERATURE c
SPECIFIED PREESURE [ 38
MAXIMOM MO. ITERATIONS
CONVERGENCE TOLERANCE

(117

X(I)
0.10146
0.2510¢
0.59588
0.45943E-01
0.56330E-02

5/18/92 PAGE 16

301.110
357.500
30

0.000100000

301.11
357.5%0

46.511
0.34335E-01

K{(I)
4409.8
1554.8
3.5398
0.94302E-01
0.16420E-01

RELATIVE DIFF.

0.0000008400
=0.178889E-16
=0,.334870E-01

325.080
759.400
0

0.000100000




191 LIN3GL ANOD
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ASPEN PLUS

BLOCK: E

OUTLET TEMPERATURE
OUTLET PRESSURE
HEAT DUTY

VAPOR FRACTION

VER: DEC-VAX REL: 8.5-2

INST:
ARC INTERPRETATION
U-0-8 BLOCK SECTION

DOW-VAX

MODEL: HEATER (CONTINUED)

ik
c

P8I
CAL/SEC

RESULTS w#é#

V-L PHASE EQUILIBRIUM :

F(I)
0.27403E~-02
0.685958-02
0.36144
0.36895
0.26001

X(I)
0.25847E~04
0.14224E-03
0.33889
0.38719
0.2737¢

MODEL: HEATER

INLET STREAM:
OUTLET STREAM:

PROPERTY OPTION BET:

HENRY-COMPS ID:

TOTAL BALANCE
MOLE (KMOL/HR )
MASE (KG/HR

)
ENTHALPY (CAL/SEC )

T™O

SPECIFIED PRESSURE

RESULT6
FINAL
8YSOPOA
LIST1

*a%  MASS AND ENERGY BALANCE &+
m

0,125545
7.14434
-2302.59

0.125545
7.14434
~3185.22

#*¢  TNPUT DATA #we

PHASE TP FLASH
SPECIFIED TEMPERATORE

c
PSI

MAXIMUM NO. ITERATIONS
LERANCE

CONVERGENCE TO

Y(I)
0.53270E-01
0.131%0
0.70129
0.29498E-01
0.40464E-02

5/18/92 PAGE 17

325,08

759.40

63.425
0.50982E-01

K{I)
2061.0
927.31
2.3054
0.76186E-01
0.14781E-01

IDEAL LIQUID / IDEAL GAS

RELATIVE DIFF.
0.000000E+00

0.000000E+00
0.214312

25.0000
48.7559

1}
0.000100000

ASPEN PLUS VER: DEC-VAX REL: 8.5-2 INST:

ARC INTERPRETATION
U-0-8 BLOCK SECTIOW

BLOCK: END MODEL: HEATER (CONTINUED)

1 2 2 3
OUTLET TEMPERATURE C
OUTLET PRESSURE P8I
HEAT DUTY CAL/SEC
VAPOR FRACTION

RESULTS #*wv%

V-1 PHASE EQUILIBRIUM :

F(I)
0.16037E-02
0.40144E-02
0.62630
0.21592
0.1521¢

MODEL:

X({I1)
0.14193E-04
0.12762E-02
0.62902
0.21686¢
0.15283

HEATER

RESULTS
RESULT6
SYSOPOA
LIST1

INLET STREAMS: STEAMF
OUTLET STREAM:
PROPERTY OPTION BET:
HENRY~-COMPS ID:
¢dd  MASS AND ENERGY BALANCE #w#
In ooy

0.125545 0.125545%
7.14434 T7.14404
-2798. 60 -2502.59

TOTAL BALANCE
MOLE (RMOL/MR )
MASS (KG/HR )
ENTHALPY (CAL/SEC )

wa%  INPUT DATA
™o PHASE TP FLASH
SPECIFIED TEMPERATURE c
SPECIFIED PRESSURE PaI
MAXIMUM NO. ITERATIONS
CONVERGENCE TOLERANCE

DOW-VAX

T(I)
0.38466
0.62942
0.59263E-02
0.422978-07
0.26380K-09

5/18/92 PAGE 18

25.000

48,756
-682.63
0.43591K-02

K{I)

25692.

493.18
0.94218K8-02
0.19504E-06
0.17392K-08

IDEAL LIQUID / IDEAL GAS

RELATIVE DIFF.
0.000000E400

=0.310798E-16
-0.105774

386.970

2,707.9%0

30
0.000100000




INST: DOW-VAX 5/18/92 PAGE 19

ASPEN PLUS VER: DEC-VAX REL: 8.5-2
ARC INTERPRETATION
U-0-8 BLOCK SECTION
BLOCK: F MODEL: HEATER (CONTINUED)

#4% RESULTS #%#

OUTLET TEMPERATURE c 386.97

OUTLET PRESSURE PSI 2707.9

HEAT DUTY CAL/SEC 296.02
0.40704E-01

VAPOR FRACTION

V-L PHASE EQUILIBRIUM :

coMe (1) X(1I) Y(I) K{I)
N2 0.160378-02 0.66606E~04 0.37828E-01 567.25
co2 0.40144E-02 0.19624K-03 0.93999E-01 478.99
WATER 0.62630 0.6168) 0.84986 1.3778
DEA 0.21592 0.22442 0.15633E~01 0.69662E-01
TEA 0.15216 0.15850 0.26815E-02 0.16918E-01
BLOCK: PAD MODEL: HEATER
INLET STREAMS: compPl PADGAS
OUTLET STREAM: RESULT1
PROPERTY OPTION SET: SYSOPOA 1IDEAL LIQUID / IDEAL GAS
HENRY-COMPS ID: LIST1
w4¢  MASS AND ENERGY BALANCE 4o+«
IN oor RELATIVE DIFF.

)
o]
prd
M
—
)
m
Z
_..‘
—
2

TOTAL BALANCE

MOLE (KMOL/HR )
MASS (KG/HR )
ENTHALPY (CAL/SEC )

0.000000E+00
0.G00000E+00
0.222276R-06

0.464176E-01
5.70574
~1677.44

0.464176E-01
5.70574
-1677.44

w8 INPUT DATA w#w
T™O  PHASE TP FLASH

SPECIFIED TEMPERATURE [+ 25.0000
SPECIFIED PRESSURE P8I 14.7000
MAXIMUM NO. ITERATIONS a0
CONVERGENCE TOLERANCE 0.000100000

INST: DOW-VAX

ASPEN PLUS VER: DEC-VAX REL: 0,.5-2
ARC INTERPRETATION
U-0-8 BLOCK SECTION
BLOCK: PAD MODEL: HEATER (COMTINUED)

wed  RESULTS wwé

5/18/92 PAGE 20

OUTLET TEMPERATURE c 25.000

OUTLET PRESSURE, P31 14.700

HEAT DUTY CAL/SEC =-0,37285E-03
0.43258E-02

VAPOR FRACTION

V-L PHASE EQUILIBRIUM :

conp F(I) X(I) o

N2 0.433758-02 0.11735E-04 1.0000
WATER 0.119592-03 0.12009E-03 0.375264E-05
DEA 0.58399 0.58653 0.37942E-06
TEA 0.41155 0.41334 0.238432-00

k(1)

85215,
0.31249E-01
0.64689E-06
0.57685E-00

E60L10 ¥ 0Q




ASPEN PLUS VER: DEC-VAX REL: 8.5-2 INST: DOW-VAX
ARC INTERPRETATION

STREAM SECTION
QOMP1 RESULT1 RESULT2 RESULT3 RESULT4Y

STREMM ID RESULT1 RESULT2 RESULT3
FROM : PAD B C

° ’;41) /°4L-

LIQUID ,,f" MIXED

0.0 * 2.0234-04  2.0134-
0.0

201 5, 0J%8-0

5.5508-06 5.5508--06 5_5503 06 5.5508-06
2.7108-02 2.7108-02 2.7106-02 2.7108-02
1.9103-02 1,9103-02 1.9103-02 1.9103-02

MOLE FRAC
0.0 4.3375-03 4.3073-03 4,2909-03
0.0 0.0 €.9696-03 1.0741-02
1.2011-04 1,1959-04 1.1875-04 1.1830-04
0.5865 0.5839 0.5799 0.57177
0.4133 0.4115 0.4086 0.4071

0.0 5.6401-03 5,6401-03 5.6401-03
0.0 0.0 1.4338-02 2.2180-02
1.0000-04 1.0000-04 1.0000-04 1.0000-04
2.8500 2.8500 2.8500 2,8500
2.8500 2.8500 2.8500

9.86850-04 9.8603-04 9.8468-04
0.0 2,5066-03 23,8723-03
1.7526-05 1,7482-05 1.7458-05
0.4995 0.4982 0.4975
0.4995 0.4982 0.4975%

4.6418-02 4.6743-02 4.6922-02
5.7057 5.7200 5.7279
10.0000 9.9993 9.9997

5/18/92

D

E

MIXED
.0134-04

1.9103-02

3.5060-03
8.7162-03
0.1830
0.4720
0.3326

5.6401-03
2.2180-02
0.1893
2.8500
2.8500

9.5318-04
3.7484-03
3.1999-02
0.4816
0.4816

3.7426~02
5.9171
9.9698

256.0300
87

D
0
STA VARIABLES: -
. 276.9100
PRES P51 14.7000 14 00
v.U . -

R 27.3000
1.0000 0.995  0.9879
0.0 0.0 0.0

=1.3066405 «1.3010405 ~1.1294+05 -1.1102+05
=1059.4144 -1058.3674 -922,9357 -~909.4195
=1677.4356 =1677.4360 -1466.4624 -1446.9673

=309.3932 -308.0513 -264.7936 -260.3883
=-2.5085 -2.5060 -2.1638 -2.1330

9.0818-03 4.6418-03 4.6746-03 4.6923-03
1.1201 0.5705 0.5720 0.5728
123.3354 122.9220 122.3720 122.0744

""0.9836
0.0

MIXED SUBSTREAM PROPERTIES :

301.1100
357.5000

""0.9656

=1.0004405
-970.8420
~1595.7302

~212.9139
-2.0663

5.7600~-03
0.5935
103.0397

ASPEN PLUS VER: DEC-VAX REL: 8.5-2 INST: DOW-VAX 5/18/92 PME 22
ARC INTERPRETATION

STREAM SECTION
COMP1 RESULT1 RESULT2 RESULTI RESULT4 (CONTINUED)
RESULT2 RESULT3 RESULT4

STREAM ID COMP) RESULT1

%.0888 10.0000 9.9993 9.9997 9 8
0.48% @G - TUen . .

0.9674

#%%  ALT, PHASES
VHX L/HR
CPMX CAL/GM-K

s*¢ LTIQUID PHASE #*+%
RHOMX aM/ce

"~ L2 /o 122  OPASHO S
KGO Ay pirak b o s3pfputs

1.1201 1.1201 0.9495 0.9523

145 [4a




VER: DEC-VAX REL: 8.5-2 INST: DOW-VAX 5/18/92 PAGE 24
ARC INTERPRETATION

STREAN SECTION
RESULTS RESULTE FINAL PADGAS COZN (CONTINUED)

VER: DEC-VAX REL: 8.5-2 INST: DOW-VAX 5/18/92 PAGE 23 ASPEN PLUS
ARC INTERPRETATION

BTREAM SECTION

ASPEN PLUS

RESULTS RESULT6é FINAL PADGAS CO2B

TW1LINIGL ANOD
S60L10 ¥ 0g

STREAM 1D

1. 9103-02

2.7403-03
6.8595-03
0,3614
0.3689
0.2600

%5.6401-03
2.2180-02
0.4784
2.8500
2.8500

9.0879-04
3.5739-03
7.7085-02
0.4592
0.4592

7.3472-02
6.2062
10.0309

325.0800
759.4000
$.0982-02
0.94%0
0.0

-8.9696404
-1061.8553
-1830.5878

-168.0670
~1.9896¢

7.3245-03
0.6187
84.4710

KG/HR

AVG MW
IXED SUBSTREAM PROPERTIES:

RESULTE
r
END

1. !103 02

1.6037-03
4.0144-03
0.6263
0.2159
0.1521

5,6401-03
2.2180-02
1.4165
2.8500
2.8500

7.8946-04
3.1046-03
0.1982
0.3989
0.3989

0.1255
7.1443
9.9983

386.9700
2707.9000
4.0704-02

0.9593
0.0

=7.1762+04
=1261.0424
-2502.5862

-98,9012
-1.737%

1.25%7-02
0.7145
56.9067

FINAL
END

MIXED

5 0398-04
7.8629-02
2.7108-02
1.9103-02

1.6037-03
4.0144-03
0.6263
0.215%
0.1521

S5.6401-03
2.2180-02
1.4165
2.8500
2.9500

7.8946-04
3.1046-03
0.1982
0.3%89
0.39%8%

0.1255
7.1443
10.0240

28,

4. =
0.9936
0.0

-9.1336+04
-160%.0163
=-3185.2153

-137.2710
=2.4122

1.2524-02
0.7127
56.9047

PADGAS
PAD

VAPOR

L
o

.

[-J-3-0-1- N -X-J
Q
-]
<

L]
L

CoO0o~ OO0
o . r s F e »
1
oS
L=

.
00908 [-X-2-3-2°)
Q
o

34-04
01-03
4.9243

25.0000
14.7000

4
0.
[+]
0.
[+]
1
0.
0.
0.
0.
1
4

GIN
..
no

=1.0509-03
=-3.7514-05

4.0886-05
1.14%4-03
28,0134

E w

~

w

«

N
CoO0C0OD 0OOOO0 DOOCD ODOwWD

N
1

L4

-

o
L=
Qo

-
.
o

- X-X-3 % -] OOO&O (-X-E-1 0--E-3-E K- ]
1
o
N

o
=3
-]

PR

3,2579-04
1.4338-02
7.9683

25.0000
14.7000
1.0000

0.0

=9.4054+04
=2137.114%
-8.511¢

0.6943
1.5%777-02

4.0886-03
1.7994-03
44.0098

RESULTS FINAL

0.911% 0.8102

0.9443

STREAM ID RESULTE

«xv  ALL PHASES  was
vMX L/HR
CPMX CAL/GM-K

w44 LIQUID PHASE Ww
RHOMX  GM/CC

é’, (/s*.n)'/z, 230

10.0240
0.6027

0.8273 1.1895

r.4/

4.9243
0.2496¢

MISSING

Co2B

7.9682
0.2007

MISSING




ASPEN PLUS VER; DEC-VAX REL: 8.5-2 INST: DOW-VAX $/18/92 PAGE 25
ARC INTERPRETATION
STREAM SECTION

CO2C STEAMD STEAME STEAMF

STREAM 1D coz2c STEAMD STEAME STEAMF
FROM : ———— -——

TO H c D E F

SUBSTREAM: MIXED
VAPOR LIQUID LIQUID LIQUID

1.7819-04 0.0 0. 0.0
0.0 1.0504-02 1.6046-02 35.2073-02
MOLE FRAC

1.0000 0.0 0.0 0.0
0.0 1.0000 1.0000 1.0000

7.8421-03 0.0 0.0 0.0
0.0 0.18%2 0.2890 0.9381
MASS FRAC

1.0000 0.0 0.0 0.0
0.0 1.0000 1.0000 1.0000

1.7819-04 1.0504-02 1,6046-02 5.2073-02
7.8421-03 0.1892 0.2890 0.9381
4.3582 0.1986 0.3034 0.9847

25.0000 100.0000 100.0000 100.0000
14.7000 14.7000 14.7000 14.7000
1.0000 0.0 0.0 0.0
0.0 1.0000 1.0000 1.0000
0.0 0.0 0.0 0.0

KMOL /HR

KG/HR

~9,4054+04 -6.6923404 -6.69234+04 -6.69234+04
«2137.1149 ~3714.7757 -3714.7757 =-3714.7757
-4.6554 -195.2743 -~298.2824 -968.0166

0.6943 -34.6674 ~34.8674 ~34,B674
1.57717-02 -1.9354 «1.9354 =1.9354

4.0882—05 5.2879-02 5.2879-02 $.2879-02
1.7994-03 0.9526 0.9526 0.9526
44.00%8 18.0152 18.0152 18.0152

MIXED SUBSTREAM PROPERTIES:

#%%  ALL PHASES  wew

M L/HR 4.3582 0.1986 0.3034 0.9847
CPMX CAL/GM-K 0.2007 1.1700 1.1700 1.1700

sa¥ LIQUID PHASE W#ow
RHOMX GM/ C MISSING 0.9526 0.952¢ 0.9526

NOD
0aQ

g1 IN3AL
960L10 ¥




