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Kb&olaj becsult 0sszetétele

Fuel gas (FG) C1; c2
Propane (C3+) G
. Butane (C4+)
0°C
145 °C
185 °C
220-240 °C Light gasoil (GO)
Heavy gasoil
360-380 °C
Vacuum distillates (VGO)
550-600 °C Vacuum Residue (VR)
[°C]v
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Pseudokomponensek

Pszeudokomponensek

Homérséklet °C

Térfogatszazalék %o

Tulajdonsagok:
- S(rdlség
- Desztillaciés gorbe
- ASTM D86/D1160/D2887
- Koénnyl komponensek
- (viszkozitas)



Bresenting to [name]

Analitikai modszer vs. forraspont

(Proposed ASTM Method) Cizo
HTSD 1
- " $IMDIS HT 750
D2887E 4
D2887 c:"
Cia
D3710 —
125°C 250°C  375°C 500'C  625'C  750°C
BP L - } $ 4 i
257°F 482°F 707°F 932°F  1157°F  1382°F
D86 g“ Engler
— g'“ Vacuum Engler
02892 ﬁ-"
D5236 °.° C.a
Figure 1. Summary of ASTM physical and simulated distillation methods to
illustrate boiling point and n-paraffin carbon number range of methods.
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AV Uzem FOleparlé PFD
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ChemCAD folyamatszimulator

Feladat:
- program elinditasa
- mértékegység rendszer definialasa
-mi a f6 kilonbség a kiilonb6z6 mértékegység rendszerek kozott

- komponenslista definialasa

- egyedi komponensek
- pseudokomponensek



ChemCAD folyamatszimulator

Inditsuk el a programot !
Tizedes elvalaszto: . pont!!ll







Kezdeti beallitasok

Format
° Engineering Units

o Common Sl

CHEMCAD 6.5.6 - [Untitled
E

Engineering Units...
Starting IDs...

..... Recenthy used files Bring to Front
----- CDU  {Read+ Send to Back
----- GFR_9 i
: - ]
_____ Mihahy Zsolt UnitOp box
..... GFR_7 Eill Pattern k
----- GFR_6 Pen Style »
""" GFR_5 Arrowheads b
..... GFR_4 col .
----- GFR_3 S
----- GFR_2 Font
----- Marti Align k




Kezdeti bead

itasok

Meértékegysegek:

English  |Common SI |[Formal SI [Matric  [sajat

Id6 h h h h h
tomeg/mol lbmol kg kmol kmol kg
hémérséklet F C K C C
nyomas psia bar Pa bar bar
entalpia MMBtu |MJ M) kcal GJ
munka hp-hr MJ kW-h kcal GJ
térfogat ft3 m3 m3 m3 m3
crude flow rate |BPSD m3/h m3/h m3 m3
vastagsag in m m m mm
atméré in m m m mm
hossz ft3 m m m m
viszkozitas cP N-s/m?2 Pa-sec cP cP

Elmenteni sajat profilt:

Save Profile

Load Profile

SaveDefault |

LoadD efault




Kezdeti beallitasok

Thermophysical
Select Components

Component Database

Select Components...

Electrolytes >
Pseudocomponent Curves...
Solids >

Thermodynamics Wizard...
Thermodynamic Settings...
Edit BIPs
Regress BIPs...
Import CAPE-OPEN...
View CAPE-OPEN

T

FEEFEEEERER

Gazrakei_telj_kond




Komponensek megadasa

4 ™
B Select Components @

Ayailable Components: Selected Components; Wate r
D Mame CAS Farrula Last é Top Mame Cas  Last Modifi..
2 tethane T4-82-8  CH4 11/3 Wt aker FRa2. MAasmi. M h
3 Ethane 74-34-0 C2HE 11./3 Methane 74-E2-8 1132001 et a n e
4 Fropane T4-98-8  C3HA 113 Ethane 74840 11/352001.
] 2-Methylpropane 7h-28-5  C4H10 1143 Fropane 74986 114352011 Et h a n e
5 |-Butane TH-28-5 C4H10 11/3 lzobutane R-28-R 0 11352001
5 Isobutane 75285 C4H10 1143 N-Butane 106-97-8  11/3/2011...
g M-Butane 106-9..  C4H10 11/3 lzopentane a-rad 1320 P ro a n e
7 2-Methylbutate FE-7B-4 CHH1Z 11./3 M-Pentane 105-B6-0 11/3/2001.. p
7 |-Pentate FE-7B-4 CHH1Z 11./3
7 |zopentane 78-78-4  CHH12 1143 I b
a8 M-Pentane 108-6.. CHH1Z 11/3 SO Uta n e
9 2.2-Dimethylproparne 463-8..  CHH1Z 11/3 7
“ L N-butane

Mest [ Copy Fram Another Simulation ] I SO p e nta n e
rem .




itasok

Kezdeti bea

Format
° Engineering Units
Common Sl

Thermophisical E

> Select Components

Thermodynamic Wizard vagy Thermophisical/Thermodynamic

Settings
> Selected: K=SRK, H=SRK



Pszeudokomponensek

definialasa

Thermophysical
° Pseudocomponents Curves

o Select Stream: 1
o Hydrocarbon Correlation:

{& CHEMCAD 6.5.6 - [CAKS - C\CDU_KSK_Lc

by

Component Database

Select Components...
Electrolytes
Pseudocomponent Curves...
Solids

Thermodynamics Wizard...
Thermodynamic Settings...
Edit BIPs

]6 Components
B 7 Themodynamics
[ "_j Flowshest

ﬂ_{ Sensitivity Studies
! Regress BIPs...

® @j Data Maps
Import CAPE-OPEN...
M Saved Charts View CAPE-OPEN

— M olecular wieight b ethod
oG :

© 0ld AP
© Lee-Kesler

—Critical Properties Method
& Cavett

& APl
 Lee-Kesler

—AS5Th DBE-TEP Intercorwerzion kethod

" Chemstations

f* New aPl

—Liguid Yizcozity bModel
" Abbott

& AP

 Twu

Help |

Cancel |

Ok |




Pszeudokomponensek

definialasa

Thermophisical
° Pseudocomponents Curves

° Select Stream: 1

o Hydrocarbon Correlation:

© Range — alapbeallitast elfogadjuk

o Edit Curve- Bulk properties
> Distillation Curve type: TBP 1atm
° Gravity type: API gravity
o Total flow rate: 4167 barrel/hr

° OK

.
8 Curve Temperature Cut Ranges

Beginning_T Ending_T Ne._of_points
( &
13797777 4266667 28
2|426.6667 6488889 8
3 |648.8889 8711111 4
410 0 0
slo ) [E3 - Bulk Properties - B Lg
Distilation Curve |0 User specified v] Stieam ID: !

Select tatal flow units: 2. Barrel/hr -

Distilation Curva Type:
© 1.DEE at 1 atm

& 3.TBP1atm

¢ 4.TBP 10 mmHa

6. TBF specily pressure

5. D160 specify pressure

£ 2.D1160 10 mmHg

" 7.D2887 [Gas Chromatography)

Total flow rate

wdater flow rate
Light ends fow unit:
Distillation curve:

* Blend distilation curves
" Do not blend distillation curves

Grawity type:
I & 18P gravity
2 Speciic gravity

& Edit niext stream .
€ Edit specified stream Stream

© Exit bulk properties.

Optional dats:
™ Wiscosity

Cancel K

Biulk gravity

Help |




Pszeudokomponensek
definialasa

{ i TBP Curve, Stream 1

v% Cfok v% APl grav

6 49 2 1502{%} TE‘TP Volume(%s) API_gravity
10 93 5 g5 Water A
20 149 10 ss-gﬂﬁtha“e o = e
thane 1|20 45 thane
30 204 20 45- e E B
40 243 30 4o Propane e 38 o
50 288 40 38‘Isobutane 7|50 EE N-Butane
_ 8|60 30 opentane
60 343 50 33.N-butane o[ 5 g
70 399 60 30-Isopentane "
-N-pentane
80 454 70 25 VP 0
90 593 80 200 :
95 704 90 1575 3
98 802 95 10 o
100 910 08 5 o




Pszeudokomponensek
definialasa

TBP API
Light ends
vol% |Temp/C vol% |API
6 49 2 150 water 0.1
10 93 5 95 methane 0.2
20| 149 10 65 ethane 0.5
30| 204 20 45 propane 0.5
40| 243 30 40 i-butane 1
50| 288 40 38 n-butane 1
60| 343 50 33 i-petane 0.5
701 399 60 30 n-pentane 2.5
80| 454 70 25 sum 6.3
90f 593 80 20
95| 704 90 15
98| 802 95 10
100 910 98 5




szeudokomponensek
definialasa

EMLAU /.U - [UNTTEa_L)

le Edit Format Window Help

Saimulaeiss-alapok-héz-Sylvester Aron-5,
Saimuiaciss alapok_Réskai Akos_RL
Simulation Basics_118_Pusztai Eva
beadands chemcad

60.000 343.000
70.000 399.000
80.000 454.000
90.000 593.000

N =
=] in Y@
1CAD Explorer B Simulation: Untitled
iecently used files

|- CDU_KSK _alap

|+ MEK1-16.09 22 kész * Stream 1: Mo viscosity data specified.

|- saudet-3

|- szutet-alap Adjusted distillation curve for light ends

|- Gadrakol_tsl_kond_Fig_HX ol 5 Temp ©

I+ MihslyZsot 4.350 36.070

| CDU_KSK_slap2 £ 000 49,000

- ZsembeiMéts-Modelezés 10,000 23.000

I+ Térkény Gédfrekeionia 20,000 149.000

|-+ Szimai_Laszlo_gazfrakci_2 kolonna 30.000 204.000

- HF3_S2P_0501 40.000  243.000

|- Simulation_Basics_2016_david_01 50.000 288.000

I

I

I

I

I Onder_Péter_smuiation 05,000 704.000

1 Nehéz_Norber_vegytemhf 93.000  802.000

I~ Nagy Olesza_szimuiacic 100.000  910.000

I+ 118-as kolonna modellezése. Kozak Mari

I Distillation Curve Analysis: Simulation: Untitled

Component Breakdown:
NBE ZPI Te Pc Omega M Watsonk
c bar-G

43 90.948  206.50% 31.373
56 53.993  222.074 30.286
70 77.108  238.624 29.628
84 69.473  256.638 29.584
EE 62.722 274.895 29.527
112 57.476 292.561 29.269
128 52.483  310.444 29.084
140 47.727  328.466 28.934
154 44.476  345.147 28.338
168 43.154  359.684 27.053
182 41.842  374.061 25.798
196 40.608 388,195 24.552
210 39.832  401.520 23.165
228 39.317  414.444 21.776
238 38.383  427.684 20.572
252 36.713  441.795 19.661
268 35.049  455.794 18.780
280 33.666 469.280 17.874
298 32.771  481.328 16.861
308 32.149  494.038 15.830
322 31.339  506.227 14.902
335 30.496  518.503 14.069
349 29.336  531.007 13.345
363 28.147  543.619 12.700
377 26.902  556.162 12.104
391 25.649  568.643 11.554
405 24.388  581.075 11.051
419 23.121  593.462 10.593
440 21.223  611.810 9.286

S COUKSKaeo ! B+ Untes  EI|Z

247 75.328 13.028
277 82.038 12.803
302 88.832 12,587
322 95.450 12.268
338 102.081 12.008
358 108.820 11.828
374 115.630 11.652
389 122.417 11.482
407 129.841 11.399
429 133.392 11.435
451 147.270 11.467
472 156.537 11.500
494 166,496 11.564
517 176.990 11.636
538 187.687 11.67%
556  198.275 11,662
574  208.237 11.655
593 220.822 11.657
614  233.294 11.690
635 246.527 11.741
657  269.945 11.778
677 284.180 11.805
698 293.290 11.813
718 312.395 11.808
740 326.736 11.802
762 341.302 11,791
785  356.076 11.778
810  371.052 11,762
g4 393.828 11.733

Untted_1 ]

e g R g =S I Y = N Y=Y

": ‘Waming: Stream 1 flow rate specification could not be matched exactly. To match flow rates more precisely, select the ‘Do not blend" option.




Elbmelegitd modellezése

Palette
° Feed (név: nyilra klikkelve)
° Heat exchanger Feed HTX_Ki
> Jobb klikk, Edit name 1 2
> Specifikacio: T(ki)=230 °C ELO
> Product

° Streams
o1
> A pszeudokomponensek definidlasanal az aram Osszetételét és mennyiségét mar meghataroztuk
° T=20°C
° p=5bar
o 2



Pszeudokomponensek
definialasa

Run

> Convergence

> Display trace window

Run/

ChemCAD trace window - Go



ElGleparlo modellezese

Tower Plus

Aram &trendezése: O o=

jobb klikk, Reroute stream

bekotjik a kolonnaba

Feed HTX_ki
CDU_PRE
1 2
ELO

fej/fenék termék \— /
* T[4 BoTTOM
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E O modellezéese

Tower Configuration: &

Main Column
© Column Number of Stages: 10

o}

Pressure of colm top: 3.6 bar

o}

Column pressure drop: 0.3 bar

o

Steam

© Bottom steam rate: 2200kg/h (122 kmol/h)
© Steam temperature: 200 °C
° Steam pressure: 4.1 bar

o

Feed Stages
o 1st feed stage # 10
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O O modellezéese

E

Condenser
> Have a condenser v/
> Condenser type 3 Partial with water decant

o Cond. Pressure 3.5 bar
o Est condenser T: 76 °C

Bottom product: 530 200 kg/h
D86_115 Cfok

No reboiler

B oo™
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E O modellezéese

Futtatds elott célszerd beallitani:

Convergance parameters:
° |teracié szam megemelni (50-100)

° Initial flag: Reload column profil (ezzel az el6z6 futds eredménye a
kiindulasi alap)



Eredmeények ertekelese

Jobb klikk az oszlopra

> View column profile

CHEMCAD 6.5.6 Page 1

Simulation  CDU_KSK_ala

name: p2 Date: 2016.04.25Time: 22:37:36

Unit type : TPLS Unit name: CDU_PRE Eqp # 2

* Net Flows *

Temp Pres Liquid Vapor Feeds Product Duties
Stg C bar kg/h kg/h kg/h kg/h MJ/h
1 106,3 3,5 84138,63 44643,92 -3,31E+04
Owater
2 135,6 3,6 97140 128782,54
3 144,1 3,64 99516,26  141783,83
4 148,8 3,68 99708,31  144160,17
5 152,4 3,71 99136,12  144352,23
6 155,9 3,75 97857,7 143780
7 159,8 3,79 95069,64  142501,61
8 165,6 3,83 87618,41  139713,52
9 177,5 3,86 60536,09 132262,3
10 219 3,9 105180 562626,06 520180
2198,44steam
Mass Reflux
ratio 1,885
Totalliquid
entering

stage 10at 220,416C 529794kg/h.




Eredmeények ertekelese

Specifikacio ellenérzése: Plot/Pseudocomponents curve

ASTM D86 at 1 atm

120 -
TPXY... 100 ——
a0
Binary LLE... a0 ]
Binodal Plot... an =1
/A
Binodal/Residue Curves... o 20
_ 2 A
Residue Curves.., 3 0 =
m
Solid/Liquid Equilibrium... z 20
= -40
Stream Properties... P &0
Phase Envelopes... 80 j'l
Lomposite Curves.., -100 ,.’
Pseudocomponent Curves... 120 J,f
-140
. UnitOp Plots L4 AED J"r
ee Dynamic Plots L4 -180
]7 - 1] 5 10 16 20 25 30 3/ 40 45 B0 55 EBO EBR Y0 Y5 B0 85 90 95 100
User Specified File... Liq Vol %




FOleparlo modellezese

Fired heater

Tower Plus #13

Products, Streams @ g




/

eparlo modellezese

FO

[ e B TE— FE - TRV LV g —

Specifications Cozt Eztimation

Kemence: o s

Fequired Input:

Kiléps hémérséklet: 320 oC W e

Optional Input:

NyoméseSéS: 1 bar Pressure drop Iﬂi bar

Fated heat duty [ Mum
Fuel heating valus [ ertuscr
Thermal efficiency Ii Diefault=75
1
Calculated Results:
Heat absorbed [ Mk
Fuel usage Ii SCFA/Hr

I| &I Cancel ak |




FOleparlo modellezese

Tower Configuration:
> Number of strippers: 2
° Number of pumparounds: 2

Main Column
° Column Number of Stages: 25
> Pressure of colm top: 1.2 bar
° Column pressure drop: 0.5 bar

o Steam

© Bottom steam rate: 280 kmol/h
o Steam temperature: 320 °C
o Steam pressure: 4.1 bar

> Feed Stages
o 1st feed stage # 22



FOleparlo modellezese

Condenser
> Have a condenser v/

> Condenser type O Total

° Cond. Pressure 1.1 bar
> Est condenser T: 80 °C
> Top product

> Dist mass 100 000 kg/h




FOleparlo modellezese

Stripper 1
° Number of Stages 4

> Draw from stage 3, return to stage 2
> Steam flow rate 80 kmol/h, steam temp 200 °C, Steam pressure 4.1 bar
> Bot. Mass flow 65 000 kg/h

Stripper 2
° Number of Stages 4

> Draw from stage 11, return to stage 10
> Steam flow rate 25 kmol/h, steam temp 200 °C, Steam pressure 4.1 bar
> Bot. Mass flow 190 000 kg/h



Va4 / / /
FOleparlo modellezese
Pumparound 1

> From stage 8 to stage 6, liquid phase
> Mass flow rate 250 000 kg/h

> Heat duty -5 000 MJ/h

Pumparound 2
° From stage 18 to stage 16, liquid phase
> Mass flow rate 100 000 kg/h
> Heat duty -8 000 MJ/h



FOleparlo modellezese

Stage Specification

° Tray number 25
° Lig. Mass flow 260 000 kg/h

Save

Run
> Several warnings: no estimations = continue



FOleparlo modellezese

Plot

° Pseudocomponent Curves
o Select Streams NB, JET, GO

Chart (Plot/fejléc)
o Data to Excel CSV file




FO

epar

O modellezéese

Feladat: a kolonna beallitasainak modositasa a kivant termékmindség

d kg/m3 Kezdé6forrpont °C | T95 °C ASTM D86

elGallitasara

PAKURA
VGO

550-560
695-710
740-750
795-805
835-880
915-925
880-885
max 920

-1/+5
40
50-80
140-155
190-215

240-250
min 320

110-120
160-185
230-240
300-385

375-385
max 600



Beadando:
° CDU kolonna valasztott specifikacioi indoklassal
> Oszlopprofil

o Termékek desztillacios gorbéi

> Kolonna egyszerdsitett rajz/oldalstripper, PA, elvételek tanyérszamokkal)




KOszonom a
fisyelmet!




