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e FElGadas dia a honlapon elérhetd lesz, felkésziilést segitd kérdések
(friss)

e ElsG el6adas: anyag ismertetés, masodik el6adas: konzultacios ora,
feladatok, felkészito kérdések atbeszélése

e zh: 5 kérdés (10 pont), melyre r6vid valaszokat varok,
lehet benne egyszer(i szampélda is
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Alkoholgyartas, upstream miiveletek,

attekintés

I

Bioetanol, CO2 korforgas

A legnagyobb mennyiségben termel6dd liveghazhatasl gaz a szén-
dioxid, ami bio- és fosszilis izemanyagokbdl is keletkezik, de
a bio-iizemanyagok esetében a széndioxid ciklus zart.
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Alkoholgyartas, upstream miiveletek,

attekintés
Elsé generacios folyamat, melléktermékek, biofinomitas
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Crescentino  Proesa™  Market  Sustainability Me

i Crescentino, Eszak-Olaszorszag
I Lignocelluldz alapu bioetanolgyar
| (az elso ipari léptékli tzem)
40 000 tonna bioetanol évente
Unnepélyes megnyitd: 2013. 10. 09.
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Biofinomitas

* Most of the chemical products used in the industry are derived from fossil resources.
« The replacement of fossil resources in the production of chemicals can be solved only by biomass utilization.

Biofinomitas

Biorefinery

is defined by the IEA Bioenergy Task 42 (International Energy Agency, 2009)
as the sustainable processing of biomass into a wild spectrum of bio-based products
(food, feed, chemicals and/or materials) and bioenergy (biofuels, power and/or heat).
Biorefinery is a facility (or a cluster of facilities) that integrates biomass conversion
processes and equipment to produce transportation biofuels, power, chemicals and
materials from biomass.

Biomass:
organic materals produced by the growth of microorganisms, plants and animals.

BlOrefinery:
utilize BIOmass by using green (sustainable?) technologies. (biotechnology)

- Feedstocks, processes, platforms and building block chemicals, products
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Figure 3 = Analogous Model of a Biobased Product Flow-chart for Biomass Feedstocks
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Platform, termék, modszer,

alapanyag Biofinomitas

Power & Heat * Lubricants
Production

- PowerfHeat

: ||I=10tld Ics === Residus, Off-gas, purge streams
+ Animal Feed Stillage. ..
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Distribution of crops in the arable

other arable crops




Beer: 6.7 million
hectoliter annually

)
A

| Wheat: 21 000
.{ Gyungyus Visonta | yWheats 250 000 \/\
/{% V =2 -| tonnes annually tonnes annually
B!

udap e Kubanya

A0 g

szabadegyhiza

Corn: 1.1
million

orn fibre: 163 000 tonnes DM annually
Wheat bran: 67 750 tonnes DM annually
Brewer’s spent grain: 41 100 tonnes DM annually
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« RspenPlus

- Folyamatszimulacio, anyag- és energiamérlegek megoldasa

- El6nye:
» nagy komponens adatbazis (elsédleges a meghizhatd eredményekhez)

» g6z-folyadék fazisegyensulyok pontos modellezése (pl. desztillalasnal fontos)

- Hianyossagai:
Nem tud pH-t szdmolni, és fermentacios tertiletre egyaltalan nem specializalt

(a SuperPro Designerrel szemben)

* Aspen HX-net / Aspen Energy Analyzer
- HGintegracio, a hécserél6 haldzat optimalizalasa
 Aspen icarus / Aspen Economic Analyzer

- Méretezés
- Beruhazasi koltség becslése

17

Folyamatszimulacids program felépitése

Szabalyozo szery

Bemend I Aramok
aramok - jellernzii
Wiiveleti egységek —[
Hocsere || Desziilldlas | Szeparalas | Beparlas Stb.
. Molekula- . Goz-

Strliseg tomeqg Fano Nyomas Stb.
Modulok Komponens adatbazisok Modulok
miikodesi Jellemzii

- jellemzdi
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Mit varhatunk egy
technologiai-gazdasagossagi tanulmanytol?

o OSSZEHASONLITHATO ESETEK
e Energiaigény, energiahatékonysag
» Gazdasagossagi paraméterek:
- éves koltségek, bevételek, profit
- el6allitasi koltség adott termékre
- megtériilési idd
A gazdasagossagi rész sokkal bizonytalanabb,
mint a technoldgiai

Mi sziikséges egy jo technolégiai-gazdasagossagi tanulmanyhoz?
* Megbizhato kisérleti eredmények
o Okolszabalyok alkalmazasa
e Konzervativ feltételezések

19

Miért fontos a folyamattervezés?

«Kisérleteket az egyes lépésekre végziink, azonban fontos a Iépések kozotti
lehetséges kolcsonhatasok (integracid) vizsgalata is

svizvisszaforgatas
-ezzel a vizigény csokkenthetd

hdintegracio
segy anyagaram fiitése Ugy torténik, hogy kozben egy masik
anyagaram hil, igy a h6igény csokkenthetd

*Komplex folyamatoknal nagyon sokféle elrendezés (folyamatkonfiguracio)
képzelhetl el, ezért célszer( folyamattervezo szoftver hasznalata

+A technoldgiai modell az alapja a gazdasagossagi szamitasoknak is

oL
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Corn-fibre-based biorefinery (proposed process)
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(S gy [ mather
Combined heat and power production Anaerobic digestion

“4-Effluent
Process steps that are modelled based on laboratory exp. ™ "=c¥eTem 1782 21 99
Process steps that are modelled based on literature data
Techno-economic evaluation
= 100 f
160 ; Economic
Heat Integration 70 4 .
— - —evaluation
140 131 134
. 40 4 ® Raw material
120 W
S 10 - M Capital
100 e
2 20 - m Utilities
80 2
‘; 50 B Chemicals
60 4
S g | B Waste management
40 29 t;u break even point Other
g -110 -
20 10 l < M Arabinose
O -140 -
o u Xylitol
Heating duty (MW) Cooling duty (MW) -170
Before heat integration M After heat integration 200

® Process simulation: Aspen Plus V8.0, Heat integration: Aspen Energy Analyzer V8.0, Economic
evaluation: Aspen Process Economic Analyzer V8.0 (Aspen Tech. Cambridge) and vendor quotation.

» After heat integration the proposed biorefinery process can satisfy its own heat demand.
¢ Assumed prices: corn fibre: 100 €/tonne DM, xylitol: 6 000 €/tonne.
* Break even point requires an arabinose price of 8 €/kg.
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Data Tools

Fun Flowshest Lbrary Costing Yjagow Help
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Flowsheet Not Complete,
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Flowsheet Definition
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i The first step in a Flowsheet simulation is to define your pracess flowsheet connectivity by placing your unit operations (blocks) and their connecting
~ ) streams.

Ta define a process flowsheet block, select a madel From the Model Library and insert it into the workspace.

To define & process stream, selact Streams From the Model Library and click to establish sach end of the stream cannection on the avalsble inlst and
outlet locations of the existing blocks,

To connect & feed straam, dick one snd ko an empty space in the workspace, and dlick the other end on an inlet location of an existing black.

To connect a product stream, click one end to an outlet location of an existing black, and dlick the other end an an empty area in the workspace,

£ | i

kl Mixers/Splitters | Separators Heat Exchangers | Columns | Reactors Pressure Changers Manipulators | Sohdsl User Models Conceptual Design
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B Fle Edit View Dats Tools Run Flowshest Library Costing Window Help
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" Biprocess fio
3 Mieis/Spliters | Sepavatrs  Heat Exchangers | oot o TS L Lol A ,

e e oo Ez azt jelzi, hogy a flowsheet kapcsolatai rendben vannak, az inputok hidnyoznak
S:A::js Heater Heatx. MHeatx. H¥XFlux.
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Utilties Input data ZSO0LT ~ Flun type -

Reactions Output results: |ZSOLTI Input mode: -
Elunverger_we ) Stream class: b Aliti

lowshesting Options *Mass-ra allitjuk

Madkel Analysis Tocks Flon bt = (tdmegéramokat hasznalunk)
EO Configuration Ambient pressure: bar - g

Results Summary

Dynamic Configuration - ’—4| ;‘ -Légkorl nyomés: 1’01325 bar,
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Text to appear on each page of the report file. See Help.
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£ Data
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Mapping - miveleti egységek (blockok) megfeleltetése késziilékeknek
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1 [ Project Component Map Preview: &‘

Costing Options

Simulator Information Component Map Information

ns Process ecanomic an | gimuator ltems Configuration Componert Name
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ns Scenario:

Current Map List

Description;

Investment options

FReplace Mapping
Mew Mapping
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Delete All Mappings

Operating life of plant:
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ICARUS Praoject Companent Description
=

Heat exchangers, heaters  (HE RE FU)
Heat exchanger

Floating head shel and tube exchanger

A Bl block-ot Uszofejes csokoteges hicserélének feleltetjiik meg

Select desired simulator information . Press "Mew Mapping' to create new ICARUS project components

Ecanomic evakislion tem | L ding to the simulator selection. Ta remove mappings use a Delete bulton

0K Cancel | Help |
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Equipment | DHE FLOAT HEAD /

Heat Exchangers | Colmns | Resctors | Pressue Changers | Manipulstors | Solids | User Models

hw

223 HiFlus

D:\DropboxiOktatasitery_2013 UM

2019.11.12.

20



Results Summary Equipment Sum

metchar_template_demo - Aspen Plus V aspenON
T File Edit View Data Tools Run Plot Library Costing Window Help

DEHE BE K Hrasde N [F

@ BB %45 Costin

I
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e Mekkora hdcseréld teljesitmény sziikséges
1000 kg/h, 10%-os etanol oldat buborékpontra
és harmatpontra torténd melegitéséhez Iégkori
nyomason?

e 10% konvencionalisan tdmegszazalékot jelent
e buborékpont?

¢ harmatpont?
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Attr-Comps ETHAMOL Corwventional  [ETHANOL C2HE0-2
Herry Comps
Maisture Comps 3

() UNIFAC Groups
£3 Comp-Groups
Comp-Lists
£3 Palymers
) Aitr-Sealing
Properties

BE
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Uj kompenens (etanol) definialasa
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] Flowsheet
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R 100°C
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@ Dynamic
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(4 EO Variables 7a5°C
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] EO Configuration
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Mit varunk 20%-os etanol oldatnal?
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| @ Process Flo.. Stream 1 (M
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-] metchar_template_demo - Aspen Plus ¥7.3 - aspenONE - [Process Flowsheet Window]

B Fle Edt View Data Took Run Flowsheet Library Costing Window  Help
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+'Specifications| Flash Options ] Entrainment ] Uility ]

Flash specifications

Pressuie -
A betap viz [Heat duty =]
@ Walid phases
{10) IrTTE—

@ Temperature (C) Flash2 block (szétvalasztd kamra):
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@ Process Flo.. Stream 1 (M

L3 jwers/SPRters > HeatExchangers | Columns | Reactors | Pressure Changers | Manipulators | Selids | User Models
-
= - . S
Material s
STREAMS Flash3 Drecantsr Sep Sep2

e Beparlas:
10°C-o0s, 1000 kg/h, 10%-os gliikdz oldat beparlasa 50%-osra
légkdri nyomason

 Nincs beparl6 block
o Helyette: hdécseréld + flash2 block kombinalasa

e Szamolas vapor fraction alapjan

e 100 kg/h gliikkdz mellett 100 kg/h viz lesz a szirupban
800 kg/h vizet kell elparologtatni a kiindulasi 900 kg/h-bdl
csak a viz valik g6zzé - 800/900 = 0,88 a vapor fraction
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Fermentor modellezése -
etanolerjesztés

e Reaktor + ...
- Légkori nyomason etanol képzodik
- Egy reakcio: gliikéz - 2 etanol + 2 CO,
- 90% az etanol hozam -> a gliikdz-etanol konverzié 90%

- Exoterm a reakcid és allandé hémérsékletet (30°C)
tartunk = el kell vonni a hét h(itévizzel

- Az éleszt6 tfh. immobilizalt (ritka, de van ra példa)

e ... + szeparator
A gazelvezetés modellezésére
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iSkoichiometric reactor based on known fractional conversions or extents of reaction il Dropbaox|Okeal
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[ Flowshest QJSpeciﬁcalinns Gﬁeacuuns} Combustion ] Heat of Reaction ] Selecnwtﬂ PSD } Compenent Atk ] Utility ]
B3 Streams
Mot Operating conditions
ootz [Fressurs =1 [bar |
_ [Temperature I [c
¥ Brvergence Walid phases
0 Dynamic ’—4|
@) Elock Options
[ Resuts
(@ EO variables
@ EOInput
@ SpecGroups
£ Paorts
[ stream Results
[0 Custom Stream Result
[ Utilities
[ Reactions
(¥ Convergence
[ Flawsheeting Options
[ Madel Analysis Tools
(¥ EO Canfiguration
3 Results Summary Fieactor outlet temperature.
m Dynamic Configuration 0
< ¥
Required Input Incomplste

ocess Flo Block REAC ..

Mixers/Splitters Sepﬂlﬂlﬂrsl Heat Exchangers I Columns | Reactors Pressure Changers Manipulators 1 Sohds} User Models

= (0608

STHEAME Flash2 Flashd Decanter Sep2
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]
D= d BB K jdshmdde N TE » b K B He0o K & B
& v »3 B
@ Setup v|B[HE [zsom | € v » [ N2
[ Flowshest # | J5peciicgns Reactions| Copbustion | Heatof Reaction | Seleetiviyy | PSD | Componentatn. | Utiiy |
B3 Streams
I/ Reactions
£z .| Specification type | Stoichiometry
(¥ REAC - ] Edit Stoichiometry
@ Setup
@ Convergence
@ Dynamic Fieaction Mo [/ [N ~
@) Elock Options
O Resuts Fieactants Froducts
(@ EO variables Component Coefficient Component Coefficient
g EO Input GLUCOSE i ETHANDL z
Spec Groups
£ Ports * -0z :
[ stream Results w
o v [ custom Stream Result A szt6chiometriai egyitthatok mdlszamokra vonatkoznak
Mikies 9
£ Reactions Products generation
(¥ Convergence " Molar extent
(£ Flawsheeting Optiens [~ Reactions oc ¢+ Fractional conversion: 0.9 of component | GLUCOSE v
[ Madel Analysis Tools . L L _ _
(M EO Configuration A(z egyik) reaktans atalakulasanak mértéke
3 Results Summary
(¥ Dynamic Configuration » N2 T
< ¥
Input Complete [Reaction number.

ennek akkor van jelentGsége, ha tobb reakcid van, és az egyikben képzédd termék, koztitermék, azaz tovabbreagal
pl. szachardz hidrolizise gliik6zza és fruktdzza, majd a gliikozbol és fruktdzbdl etanol lesz

—{

Material

STREAMS Flash2 Flash3

Sep Sep2

5080 -

Decanter

etchar_template - Aspen Plus ¥7.1 - aspenONE - [Block REAC (RStoic) Setup - Data Browser]

"] File Edt View Data Tooks Run Plot Library Costing Window Help

== BE K iR d e N rorK R Heoe K & m
. 5 B
@ Setwp v B [zsam  ~| & << [ | » H
[ Flawshest # | ¥ Specifications ]JHea:uuns Eumbushu‘ YHeat of Reaction, )Selecllwty } PsSD } Component Atk ] Ukility ]
B3 Streams
o1 Calculation type
£z (" Do not calculate heat of reaction
S [ Blocks @ Laicdlate heal of reachiort
B (3 REAC " Specify heat of reaction
@ Setup
& convergence Fieference condition
0 Dynamic Ran Reference Reference | Reference | Reference
0 Elock Options Ma. component Temperature|  Pressure Phase
[ Resuts [ =lc e =l
A EOvariables T [GLUCOSE Tioid
@ EOInput
@ SpecGroups ¥
£ Paorts
[ stream Results
[0 Custom Stream Result ) L . , , . o
[ Utiities A szimuldcié soran szamolja a reakciohét
] Reactions
(¥ Convergence
[ Flawsheeting Options
[ Madel Analysis Tools
(¥ EO Canfiguration
3 Results Summary RS toic reports heats of reaction based on heats of formation. You must specify Reference Component for each reaction. Heat of reaction will not be
(¥ Dynamic Configuration »
< ¥
Input Complete

rocess Flo

Block REAC ..

Ijlj £l

Material
STREAMS

RiStaic Riield

RGibbs RCSTR

Mixers/Splitters 1 Separators I Heat Exchangers I Columns Heaclms] Pressure Changers

86009

REquil

0

FiBatch

RPlug

Manipulators 1 Sohds} User Models
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"] File Edt Vew Data Tooks Pun Plot Library Costing Window Help

D= d BB W iR % de B I ¥ H e0d K& & B
& v »3 B
[ -
@ Fesus Bl=1E= v ® << [al v > U N2
3] Flawshest Summary | Balance | Phase Equibium  Reactions | |
@ Streams
[ Reaction results
& @ 2 Run | Reaction | Heatol | Reference | Stoichiomety
ERE Mo | estent rsaction | companent
=]
@G s [ kol | [k kmel -]
@ Convergence » 0.43956238 |95119.263 |GLUCOSE GLUCOSE -» 2C02 + 2 ETHANOL
@ Dynamic
@ EOInput
@ SpecGroups J6 egyezés az irodalmi értékkel (-92 000 ki/kmol) - elfogadjuk
£ Paorts
Pl  stream Results
Wl  Custom Stream Result
[ Utilities
] Reactions
(¥ Convergence
[ Flawsheeting Options
[ Madel Analysis Tools
(¥ EO Canfiguration
3 Results Summary
(¥ Dynamic Configuration
< ¥
Results Avaiable

@pmcesg Fio Black REAC ..

Mixers/Splitters

o (@
T EAM

Separators I Heat Exchangers I Columns Heaclms] Pressure Changers

Manipulators 1 Sohds} User Models

FiStoic RiYield REqui AGibbs RCSTA APlug FiBatch
etchar_template - Aspen Plus ¥7.1 - aspenONE - [Process Flowsheet
Bf) File Edt View Data Tools Run Flowsheet Library Costing Window Help
S SR @ 8 j49 R 5 da N [E 1 EMEeOO K & m
e L

<

O Temperature (C)
D Pressure (bar)
E Mass Flow Rate (kg/hr)
D Vapor Fraction

Q Duty (kW)

«Miért lett 0,01 a vapor fraction Iégkori nyomason és 30°C-on?

«CO, miatt > a fermentornak van géazelvezetése, az RSTOIC blocknak viszont nincs

@ Process Flo... Block REAC.

Mixers/Splitters

o (@
T EAM

RStoic Rield RE quil

Separators I Heat Exchangers I Columns Heaclms] Pressure Changers

Manipulators 1 Sohds} User Models

RGibbs RCSTR RPlug RBatch
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Process Flowsheet Window]

File Edit Wiew Dats Tools Run Flowshest Library Costing ‘Window Help

DEH SR 2B K | EHyas<aw N E " = HeCo r o B E

@ - m |am ¥ 2PA | M

[t sl =1 2ls[a[o] v of -4

REAC

SEP

]

BROTH

A gazelvezetés modellezése komponensszeparatorral

<

] Pracess Flo Setup Speci...

x|

Fressue Changers | Manipulators | Solids | UserMadels

omponent separator, Separakes components based on specified flows or split Fractmnﬂ i1, DropboxiOkkata

metchar_template - Aspen Plus ¥7.1 - aspenONE - [Block SEP (Sep) Input - Data Browser]

"] File Edt View Data Tooks Run Plot Library Costing Window Help

D= d BB KW iR de M TE b K B Heod K & B
& v »3 B
@ tnput E=NEETE << [an v|>» O N2
4 Setup VSpecifications| Feed Flash | DulletFlash | Uiy |
[ Components
[ Properties Outlet stream conditions
GA Flousheet Outlet stream: | CO2 -
M Streams
o (M Blodks Substream MIXED -
) 4
Component (D Specification Basis Walue Units
GLUCOSE Sl 0
W) Gblock Options
L] resuts oz 5ol fraction ) 1
(4 EO variables » [ETHANOL Split fraction 0
@ Eolnput ATER Split fraction 0
@ SpecGroups
£ Paorts
[ stream Results
O custom Stream Results , , ” . , ”
[ Utiities A CO, aramba a blockba érkez6 komponens ennyied része kertil
[ Reactions (csak a CO,, viszont az teljes mértékben)
(¥ Convergence
[ Flawsheeting Options
[ Madel Analysis Tools
(¥ EO Canfiguration
3 Results Summary
[ Dynamic Configuration
Input Complete
FRProcess Flo Selup Speci_ Block SEP (S J
‘El Mixers/Splitters SEDﬂlﬂlﬂIsl Heat Exchangers I Eolumns} Reactors Pressure Changers Manipulatars 1 Sohds} User Models
Mate”a‘v{ O 7 @ va 8 ¥ @ 7
STREAMS Flash2 Flash3 Decanter Sep Sep2
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"] File Edt View Data Tooks Run Plot Library Costing Window Help

DEE S 2@ W (49 % % <€ dé N [E K F M EH @O0 B @ R
: 4 B4
P Steams - IE\ v| & (<] | > N>
EREE, # [ Material | | | | | |
@ Input
@) Elock Options
Results Al stream . =
W EO varisbies Display, [ ~| Fomat w
@ EOInput
g oo Groups [ | | I | | | || E
Ports
Stream Results peEBll =
Custom Stream Result GLUCOSE 00000y | 10000 10.000
[ Utilties oz 43571 4357
] Reactions
& comergence ETHANDL ] 029
] Fiowshesting Options WATER 500 000 500000 500 000
£ Madel Analysis Taols Mass Frac |
J|_Eorartnrating BLUCOSE [IRTEE] 000 7070
= GA_Fesults Summary
Fd Funstatus coz 0.044 o~ 1.000
ETHANOL 0.045 Qo)
L Convergence WATER 0,500 0,500 [ET -|
[ utiities 7 ~ . . 7 T -
Custam Stream Summary A 2-es dram csak szamoldsi célt szolgal| a valésagban nincs ilyen dram
Unit Operation Surrmary — e z . , , 7
Enuiprent Sunmary — (nem kell kiilon gazszeparator, a fermeljtornak van gazelvezetése) ——
[ Dynamic Configuration »
¢ 4 4,8% etanoltartalm(i a fermentlé
Results Avalable
ffjProcess Fio Setup Speci Resuits Sum.. J

‘El Mixers/Splitters SEDﬂlﬂlﬂIsl Heat Exchangers I Eolumns} Reactors Pressure Changers Manipulatars 1 Sohds} User Models
—{
Material T M @ 'D' @ M M
STREAMS Flash2 Flashd Decanter Sep Sep2
o Desztillacioval
- Légkori nyomason
- 20 tanyéros oszlop
- Nincs kondenzatora
- A 80°C-ra elémelegitett fermentlé (BROTH) az els6 tanyérra érkezik,
és g0zt vezetiink el fejtermékként, amelyet kés6ébb kiilon
hocserélében kondenzaltatunk
- Etanol kinyerés: 99%, azaz a kiindulasi etanol mennyiség 99%-at
kapjuk a fejtermék aramban
- Az etanol kinyerést a visszaforrald teljesitményével szabalyozzuk
o Erzékenységi vizsgalat (Sensitivity analysis) a megfeleld visszaforrald
teljesitménytartomany megallapitasara
[ ]

Design specifikaci6 a visszaforralé teljesitményérték begllitasara
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F) Fls Edit Visw Dats Tooks Run Flowshest Library Costing Window Help

Sl &R B KN (&5 <daw N [ H B H®Ce K& o B E
§ @ | v 2PE s

P sl <] = [a =] % SHod

aspel

{conpreap |

PREHEAT

<

) Process Flo
\R| Misers/Spliters | Sepay at Exchangers Heaclurs PlEssulEChangErs | Manipulators | Solids | UserMadels

Material ‘ d'\

HMultiFrac SCFrac PetioFrac  BatchSep

gg?%%? DETWL Distl FadFiac Extiact F
igarous 2 or 3-phase fractionation for single columns, Models absorbers, strippers etc.l i, phoxiOktatasite

metchar_template_ferm_7.1 - Aspen Plus ¥7.1 - aspenONE - [Block PREHEAT {Heate|
T File Edit View Data Tools Run Plot Library Costing Window Help

= | BEE W 47 as-da N H O e K @ n
> ol -+
&y PREHEAT |E\ ETER << [al v|» O N>
M Streams ~ i’-speciﬁcatiunsl Flash Options } Utility }
B &) Blocks
&) COND Flash specifications
[ Temperature ~|Js0 c =l
[Pressure ~|[d [bar |
Heurves
Dynamic Walid phases
Block Optians Vel =]

Results

EO Watiables

EC Input.

Spec Groups

Parts

Stream Results
Custom Stream Result

Utilities

Reactions
Conwergence
Flowsheeting Options
Model Analysis Taals
EO Configuration
Resulks Summary

< | =

Required Input Incomplete

@pmcesg Fio Block PREHE..

Mixers/Splitters Separators I Heat Exchangers Eﬂlumm] Reactors Pressurethangels Manipulators } Sohds} User Models

o (0 -0 g

STHEAME DS Tl Dristl RadFrac Extract MultiFrac SCFrac PetroFrac BatchSep

Lets you type the pressure. Absolute units: outlet pressure if value > 0; pressure diop if value <= 0. Gauge units: outlet presswe for all values. See He

DrROCROD

<
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== BE K (iR da N E 1 H@eCo K & m
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[ pisT |3 [zsom ] €& << [an v|>» O N2
=} ~( uration|Stieans| = Pressue | | | o Fiebaier |
ate-based Distillation Setup options
1 Design Specs Calculation type: -
0 vary Nurher of stages: |20 |
@) Heaters Codlers
20 Punparsonds Condenser: None: B
] Decanters Rebailer: =]
g Efficiencies Walid phases: -
Reactions ’—47
1 Condenser Heurves Convergence =
g EZ"E“EV Heurves Operating specifications
urves
£ Tray Sizing |[Feboier duy || | [100d [fws |
1 Tray Rating ] = g I g |
1 PackSizing
1 PackRating
@) Properties
@) Estimates sy . .
& Convernence 20 tanyéros oszlop, nincs kondenzatora,
@ fnalysis visszaforrald teljesitményével szabalyozzuk (tetszOleges értéket irunk be eldszor,
Repart 3
g Ratpe—based Report — mert nem tUdJUK)
@ User Subroutines Feboiler [or bottom stage] heat duty. Enter O [or set Reboiler=None] if a rebailer is not present. Used as an estimate if flow and conditions are specifie
0 User Transport Subrow +
< ¥
Required Input Incomplete
PrDcESS Fio Block DIST (...
‘il Mixers/Splitters 1 Separators ] Heat Exchangers  Columns ] Reactors Pressure Ehangels Manipulators } Salids } User Models
Material '{ M e ‘ &f ﬁ:l %
STREAMS DS Tl Dristl RadFrac Extract MultiFrac SCFrac PetroFrac BatchSep

metchar_template_ferm_7.1 - Aspen Plus ¥7.1 - aspenONE - [Block DIST (RadFrac) - Data Browser]
T File Edit View Data Tools Run Plot Library Costing Window Help

D E BE K iR d e N
w5 B

He0o K @ B’

[ pisT [ zsam ] @ << [an v|>» O N2

@y DIST 4| ¥ Configuatiofl ¥/ Streams e Pressure | | | ¥ Reboiler |
Setup
Rate-based Distillation Feed streams
Design Specs
Vary

Heaters Coolers
Pumparounds
Decanters
Effcencies Az 1. tényér felett Iép be a betap
Reactions
Condenser Hourves

Reboiler Hourves
NG Curves Product stieams

FEED

Tray Sizing | Name Stage Phase Basis Flow Units Flow ratio | Feed specs
Tray Rating ﬂFEAD 1 Wapor | |

PackSizing

Patk Rating BOTTOM 20 Liquid | |
Properties
Estimates
Convergence
Analysis

Peport
Rate-based Report
User Subroutines Feed convention
User Transport Subrow +
< ¥

Required Input Incomplete

@pmcesg Flo Block DIST (...

Mixers/Splitters Separators I Heat Exchangers Eﬂlumm] Reactors Pressurethangels Manipulators } Sohds} User Models

o (0 -0 g

STHEAME DS Tl Dristl RadFrac Extract MultiFrac SCFrac PetroFrac BatchSep

QAadddAUII I edlial e
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lGa pisT IE\ [zon | <« |All/.ad(> [ N>
B GA DIST | [ o Configuiation | ¥ Stiear ¥Pressure]) | | o Rehailer |
@ Setup

Rate-based Distillation View: =

He0o K @ B’

Design Specs

Vary Top stage / Condenzer pressure

Heaters Coolers Stage 1/ Condenzer pressure:
Pumparounds

Decanters Stage 2 pressure [optional)

Efficiencies

neactions # Stage 2 pressure bar -
Condenser Heurves " Condenser pressure diop:

Reboiler Hourves
NQ Curves Pressure drop for rest of column [optional)

Tray Sizing % Stage pressure drop: ‘Eﬁ
Tray Rating

Pack Sizing * Column pressure diop:

Pack Rating
Properties
Eemates Légkori nyomason miikodik az oszlop

Onyergence . B s I
Analysis Az oszlopon beliil nincs nyomasesés
Peport
Rate-based Report
User Subroutines Fressure drop per stage in remainder of column. If neither pressure drop per stage nor pressure drop for column iz entered, pressure in remainder of o
User Transport Subrow +
< ¥

Input Complete

PrDcEsS Fio Block DIST (...

QAAQARAAUL I @ AL

‘il Mixers/Splitters 1 Separators I Heat Exchangers EﬂlumM] Reactors PressureChangels tanipulators 1 Sohds} User Models
Material '{ M e ‘ &f ﬁ:l %
STREAMS DS Tl Dristl RadFrac Extract MultiFrac SCFrac PetroFrac BatchSep
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T File Edit View Data Tools Run Plot Library Costing Window Help

D= d BB W bR % e B L He0o K & B
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@ tnput [ zsam ] @ << [an v|>» O N2
= [ Blad # | /Specifications| Flash Options | Uity |

Flash specifications

Dynane [Pressure ~|[o [bar |

Elock Options ‘Vapm fraction j ‘q ‘ J

Results

EO Watiables Valid phases

Pt [momw =] Nincs nyomésesés, teljes kondenzacié
Spec Groups

Parts

Stream Results
Custom Stream Result

m-E

[l
Ol e@ml@@l i@ g gO0OL @@

HEAT

Input
Heurves
Dynamic
EBlock Options
Results

EO Watiables
EC Input.
Spec Groups
Parts Lets you type the molar vapor fraction. 0.0 for bubble point, 1.0 for dew point. For subcooled liquid or superheated vapor use temperature and pressu
Stream Results e
< ¥

Input Complete

@pmcesg Fio Block COND .

Mixers/Splitters Separators I Heat Exchangers Eﬂlumm] Reactors Pressurethangels Manipulators } Sohds} User Models

o (0 -0 g

STHEAME DS Tl Dristl RadFrac Extract MultiFrac SCFrac PetroFrac BatchSep
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"] File Edt View Data Tools Run Library Costing Window Help

.
== = N2 jd & d e N2 W ¥R e0e | K & m
= Calculation Sequence
REAC
SEp ~>Calcwlations begin ...
PREHEAT
pIst Block: DIST Model: DADFRAC
COND
Conwergence iterations:
oL HL IL Err/Tal
1 1 10 0.60388E+13
g 1 10 30Z8.0
3 1 10 0_&0988E+13
4 1 10 31533
] 1 9 0.E0338E+13
6 1 10 3348.7
7 1 9 0.60382E+13
g 1 10 2zZl4.6
s 1 9 0.60388E+13
10 1 10 SZZT o
** ERROR

PADFRAC NOT CONVERGED IN 10 OUTSIDE Loob ITERaroms NEM ]0 a visszaforrald teIJeS|tmenye
Nem tudjuk, hogy mi az értelmes tartomany
- Sensitivity analysis sziikséges

#++ ZEVERE ERROR
COMPONENT BALANCE EQUATION FAILED TO CONVERGE.

=== SEVERE ERROR
THE FOLLOWING STAGES DRIED UP (VAPOR OR LIQUIF FLOW APPROACHES 0)

20
Hore ¥
All blocks have been executed
F|Process Fio Contral Panell Blnck COND J Block DIST ( |
"«'l Mixers/Splitters 1 Separators ] Heat Exchangers Eﬂlumm] Reactors Pressure Ehangels Manipulators } Salids } User Models
Mateial { ‘ &f ﬁ:l :.%
STREAMS DS Tl Dristl RadFrac Extract MultiFrac SCFrac PetroFrac BatchSep
[ Data B
e o i SENSITIVITY
0@ RE R IR e | DR ¥ Ee0e & @ | m
. 5 B
|8 (zsom & << [an v|>» O N2
Setup ~ (= Define ’Vary | ® Tabulate| Forian | Deckarations | Optional | |
Components 7 3 z r z n . J SR P- -
Properties *Ezekbdl a valtozdkbdl képezziik az etanol kinyerési célfiiggvényt (y)
Flowsheet Fowshest variabie. *Etanol kinyerés (%) = ethout/ethin*100
Streams —EThAUT
T ETHN
* | Select 3 variable category and reference
Vaiiabl ETHOUT Reerenc
Sl name |J Type: ass-Flow A
Categary ,—;|
Utilities & al HEAD
Reactions Substrea
Convergence " Blocks Compaonenl
" Streams Units:
Model Ana\ysls Tools
& Sensitivity " Model Utiliy
= " Physical Property Parameters
w  Input New. |
[ Results " Reactions
1 Optimization
1 Constraint
] DataFit Cl
] Case Study N2 058
B[ EO Configuration B
Ga Resuts Summary v Lets you select the component 1D
Required Input Incomplste

@pmcesg Fio Cortrol Panel  Senstivty S J

Mixers/Splitters Separators I Heat Exchangers Eulumns] Reactors PresgureChange[s

2 (1L GbEFg

STREAMS DS Tl Dristl RadFrac Extract MultiFrac SCFrac PetroFrac BatchSep

Manipulators 1 Sohds} User Models
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Setup ~ [Define|@Vary | % Tabuate| Forwan | Declarations | plional | |

Components
Propertties
Flawsheet
Streams —

Flowsheet variable|D efinition
ETHOUT

COND T ETHN

&
G b * | Select & =]
(5] PREHEAT Variabl Referenc:
& REAC anable Tupe [MassFlow =]
ﬁit‘:fp Celeucy Stigam FEED -
a o Al Subst
] Reactions ubstream:
(¥ Convergence " Blocks Companenl
[ Flawsheeting Options  Streams Uit
(@] Madel Analysis Tools
= &) Sensitivity " Model Ltility
=@ ,57\1 Input " Physical Property Parameters
npu New. )
El Results " Reactions
Optimization
Constraint —

Lo

Data Fit

Ed Close:
Case Study L Q
(¥ EO Canfiguration B
3 Results Summary -

Lets you select the component [0,

Required Input Incomplete

@pmcesg Fio Cortrol Panel  Senstivty S J

Mixers/Splitters Separators I Heat Exchangers Eﬂlumm] Reactors Pressurethangels Manipulators } Sohds} User Models

2 (1L GbEFg

STREAMS DS Tl Dristl RadFrac Extract MultiFrac SCFrac PetroFrac BatchSep

metchar_template_ferm_7.1 - Aspen Plus ¥7.1 - aspenON| Data Browser]
| Fie Edt Wiew Data Tooks Run Plob Library Costing Window Help
DEH BE K i & d e N " EMEH OO K @ B’
. 5 B
e=ES] <« 5 (@ >
| @ Input v @ [z ¢ € &l - ) e N
M Setup JDefln‘JVa.y pTabu\ale] Forllan} Declaratiares ] Optional } }
M Components
M Properties Cases: [ Variableno: |1 = I Disable varistle
A Flowsheet
[ Streams Manipulated variable Walues for varied varable
b
=3 Blocks Tupe Blockar El List of values
O T | B—
Variatlel AT o # Dverall tange
Sl | Lower: 1
SEP ) - X
£ Wilides Wit DPSTAGE T3 |l
£ Reactions BEEShD G | | ‘
A Convergence T Repart label
{1 Flowsheeting Options DEGSLE =] N
B Mods fnalysis Tools SCTEMP e | I =
=@ Senstivity m?é?ﬁlg Line 3 |— Line 4:
=@ St TH-DELT
&) Input THAFRAC
Ed Resuls TH-MOLE-FLOW
£ Optmization TS T A fligdetlen valtozot (x) allitjuk be ezen a fiilon
& Constraint PRES-STAGET +DIST block visszaforral6janak teljesitménye kW-ban
[0 DataFit PRES-STAGEZ . . L
= Case Study roropsec +|  +10 pontot vesziink fel 1 és 100 kozott
M EQ Configuration
30 Results Summary —
0 Dynamic Configuration Specified reboiler [bottom stage] heat dulg )
Results Awailable with Errars
"«'l Mixers/Splitters Separators ] Heat Exchangers Eﬂlumm] Heaclols Pressure Ehangels Manipulators } Salids } User Models
Maerla\ > ‘ &f ﬁ:l :.%
STREAMS DS Tl Dristl RadFrac Extract MultiFrac SCFrac PetroFrac BatchSep
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DEH BE K i & d e N " EMEH OO K @ B’
. 5 B
@ Input || [zsom v 4= << v > N>
Setup JDeflne} iy ‘JTahuIalE} Fartran } Declaratiares ] Optional } }
Camponents
Properties
Flowsheet Colurnn Na. Tabulated variable or expression
Streams =
= Blacks »1 ETHOUT/ETHIN=100
m COND *
B DIsT
m FREHEAT . T . Lo . L4
& reac Az etanol kinyerési célfiiggveény értékei legyenek a tablazatban
‘ SEP az egyes visszaforrald teljesitményeknél
Litilities
Reactians
Canvergence
Flowshesting Options
= Model Analysis Toals
B Sensitivity
= Ga 5l
&) Input
Ed Resuls
£ Optimization
{1 Constraint
{1 DataFit
Case Study Fill variables T able Format
M EQ Configuration
30 Results Summary
M Dynamic Canfiguration
Results Awailable with Errars
"«'l Mixers/Splitters Separators Heat Exchangers Eﬂlumm] Reactors Pressure Ehangels Manipulators } Salids } User Models
Maerla\ > ‘ &f ﬁ:l :.%
STREAMS DS Tl Dristl RadFrac Extract MultiFrac SCFrac PetroFrac BatchSep

metchar_template_ferm_7.1 - Aspen Plus ¥7.1 - aspenON| - Data Browser]
T File Edit View Data Tools Run Plot Library Costing Window Help
DEH BE K i & d e N " EMEH OO K & m
. 5 B
T =—
B Resuits Bl==1E= v & << v > N>
M Setup Summary I Define Variable |
M Components
4 Properties Fow/ Status  [VARY )1( ETHnyquE
o atus
(4 Flowshest Case DIST THIN'T00
B4 Streams L GFEE
Blacks :
=3 Blod an
K
Nl Ermors uu.1uu?54
SEP 2 Erors 3 0.01093333
[0 Uiities g ] 7724852
1 Reactions
& Convergence n oE 4 EEEET
{1 Flowsheeting Options 5 aK 45 149 4481687
=3 Model Analysis Tools 3 OF & E8.379094
=@ Sensitivity —
ERF I 7 Ok 67 |87.1435519
ut 8 0K 78 99.9763915
114 i) 3 9554504
£ Optimization
£ Constraint i aK 100 [99.9335593
] DataFi il Enors 1000 [49.95E7512
=) Case Study
M EQ Configuration
30 Results Summary
M Dynamic Canfiguration
Results Awailable with Errars
| '«'l Mixers/Splitters Separators Heat Exchangers  Columns ] Reactors Pressure Ehangels Manipulators } Salids } User Models
Ma eial T ‘ &f ﬁ:l :.%
STREAMS DS Tl Dristl RadFrac Extract MultiFrac SCFrac PetroFrac BatchSep

2019.11.12.

40



metchar_templat Block DIST (RadFrac) - Data Browser]
T File Edit View Data Tools Run Plot Library Costing Window Help

D E BE W 7@ de N
w5 B

1 EMEH OO K @ B’

iy DsT [ [zs0m v & << v > N>

= DIST | (@ Configuration]Y' Streams|  Fressure | | |  Fieboler | |
Sty
Rate-based Distillation &tup options

Desian Specs Calculation type: -
Hary Murnber of stages: 20 5 Stage wizard

Heaters Coolers Cond N
ondenser: -
Pumparaunds one

Decanters Reboiler: jv
Efficiencies Walid phases: ’—L‘
Reactons Comvegence [Fods =l
Condenser Hourves Senee:

Reboller Heurves Operating specifications
MNQ Curves

Tray Sizing |Heboller duty j ‘ % |kW ‘;D

Tray Rating | J ‘ J ‘ T |

Pack Sizing — A Sensitivity eredményei alapjan irjuk be
Pack Rating

Properties

Estimates
Convergence

Analysis

Report

Rate-based Report
User Subroutings
User Transpart Subrat

Generalized Transport

Dynamic
Dynarnic Equipment H1 %

QAAQAAQAAQAAQALL LI AL AL

Rebailer (or bottom stage) heat duty. Enter O [ar et Reboiler=None] if a rebailer iz nat prezent. Used az an estimate if flow and conditions are specified.

<

Results Awailable with Errars

"«'l Mixers/Splitters Separators HeatExchangers Eﬂlumm] Heaclols Pressure Changers } Manipulators } Sohds} User Models
I

Maerla\ ~ v v

STREAMS DS Tl Dristl RadFrac Extracl MultiFrac SCFrac PetroFrac  BatchSep

metchar_template_ferm_7.1 - Aspen Plus ¥7.1 - aspenONE - [Design Spec DS-1 Inpu

"] File Edt View Data Tooks Run Plot Library Costing Windo

Dl me ¥ Hvas<e DESIGNSPEC » @ e0o r @ | m
»3 B

@ Input v @ [zsom v € << v > N>

M Setup ~(|VDefing)= Spec | @Vay | Fotran | Declarations | EO Options |

M Components

M Properties

M Flowshest Flowshest varisble|Defirition

g s ETHOUT Mass Fiaw Siean=HEAD Substieam=MIMED Companeni=E THANDL Urils=ha/hr
@ coh ETHIN M ass-Flaw Stream=FEED Substream=tIXED Component=E THANOL Urits=ka/hr
3 oIsT *
@ PREHEAT
@ REAC
Qq SEF Ezekbdl a valtozokbol képezziik az etanol kinyerési célfiggvényt (y)
Lkilities

(a valtozok definiadlasa a Sensitivity-ben bemutatott mddon torténik)

ervergence
Flawshesting Options

& Design Spec

(’ EOVar\abIes
&) EOInput
Caleulator
Transfer

New.. ‘ ‘
Stream Library Paste

Balance

oD

Measurement

Pres Relisf
) Add Input

(@ (BN

=G ModelAna\y’s\s Toals v

Reequired Input Incomplete

‘\‘l Mixers/Splitters Separators HeatExchangers EﬂlumM] Heaclols Pressure Changers 1 tanipulators 1 Sohds} User Models
I

Maerla\ 1 M M

STREAMS DS Tl Dristl RadFrac Extracl MultiFrac SCFrac PetroFrac  BatchSep

2019.11.12.

41



metchar_templat
T File Edit View Data Tools Run Plot Library Costing Window Help

== @ W jdq s -da N |5 K & m
. 5 B
@ Input H [zsoum - << ) » 0 N>
© rou (| a3 € =
4 Setup ~ JDeflﬂ‘b‘Spec’ Waiy } Foltran] Dieclarations } ED Options ]
M Components
M Properties Design specification expressions
% g‘:wsmt Spec: ETHOUT/ETHINAIC
&3 reams
=Gy Hods Targst 33
m conn Tolerance: 0.01
Ba DIsT
FREHEAT = z .. 3 7.
% REAC Célfiggvény (y) a Define fiil valtozéival
SR Ertéke (99) és abszollt toleranciaja (98,99 és 99,01 kozott fogadjuk el)
Ukiities
Reactians
Canvergence
= Flowshesting Options
& Design Spec
ERCRER!
@ Input
[ Resuls
(@ EO variables
EQ Input.
£ Calelator
£ Transfer
() Stream Library
(] Balance
1 Measursment
Pres Relisf {ibsolute tolerance between Spec and Target expressions. Constant, or Fortran expression in terms of Flowsheet vars on Define/Fortran sheets. Right-c
Add Input wariables.
=G ModelAna\y’s\s Toals v
Reequired Input Incomplete
"«'l Mixers/Splitters Separators HeatExchangers Eﬂlumm] Heaclols Pressure Changers } Manipulators } Sohds} User Models
I
Maerla\ ~ v v
STREAMS DSTwU Distl RadFrac Extracl MultiFrac SCFrac PetroFrac  BatchSep

metchar_template_ferm_7.1 - Aspen Plus ¥7.1 - aspenON|
T File Edit View Data Tools Run Plot Library Costing Window Help

D E BE K G aw e b [
w5 B

@ Input v B[ v e sy v » O N>
M Setup ~ JDeflne} JSDQ *Va *Foltran ] Dieclarations } E0 Options ]
M Components
m Properties M anipulated variable Manipulated variable limits
A Flowsheet
T: A - L : |60
@y streams vpe [Bockvar — +] o | |
B Hhocks Block: [DisT -] Upper: |80 |
Vaisble: @ [ QN | Step size: |
Sentence: COL-SPECS Mazimum step size:
Unit;
s A1y Report labgls
SEP Line 1 Line 2: Line 3: Line 4:
£ Wilides
1 Reactions | |
A Convergence ED input
[=-g) Flowsheeting Cptions
9\_!‘ o e Open varichle: |
=] D51 Description: |
=l
@ Input
[ Resuls
(@ EO variables " , . S L
& Eorpu A fugpetlen valtozot (x) allitjuk be ezen a fiilon
E Coletor +DIST |block visszaforraldjanak teljesitménye kW-ban
) Stream Library +A hatérokat a Sensitivity alapjan vessziik fel
(] Balance
1 Measursment
£ PresRelisf Upper limit For manipulated variable. Constant, or Fortran expression in terms of Flowsheet vars on Define / Fortran sheets. Right-click to select Variable

) AddIput shests

=G ModelAna\y’s\s Toals v
Reequired Input Incomplete
‘\‘l Mixers/Splitters Separators HeatExchangers EﬂlumM] Heaclols Pressure Changers 1 tanipulators 1 Sohds} User Models
I
Maerla\ 1 M M
STREAMS DS Tl Dristl RadFrac Extracl MultiFrac SCFrac PetroFrac  BatchSep

2019.11.12.

42



metchar_templat

"] File Edt View Data Tooks Run Plot Library Costing Window Help
D B@E KN ji R da N
w5 5

2l

W2 Resuls v v| & << [al v[> i N>

Efficiencies 4! | Summary I Balanee | Splt Fraction | | |

Reactions
Basis: Wole

Condenser Hourves
Reboiler Hourves

[/]
o
|
|
£ NQCurves Febailer / Bottom stage perfarmance
1 Tray Sizing Temperature: 996126299 [ =
L1 TravRating [Feat ey TETIZRATS |kt -1

PackSizing —
g Pack Rating Bottoms rate 463314837 [kmolbe v
@) Properties Bailup rate: ’m’m
g Es:l‘x:::m Baiup ratc 014073724
@ Analysis
@ Report . . o e s 2
@ RatebasedReport A Design Spec atallitja az oszlop visszaforraldjanak teljesitményét ugy,
g e e, | 09y az etanol kinyeresi célfiiggvény a megadott értéket (99%0.01%) vegye fel
@ Generalized Transport (az oszlop inputjaban 67 kW-ot adtunk meg)
@ Dynamic
@ Dynamic Equipment H1
@) Elock Options
Results
Profiles

Intetface Profiles Select view option.
Efficiencies and HETP +

4 >

Results Available, Unreconciled.

@pmcesg Fio Cortrol Panel  Black DIST ( J

Mixers/Splitters Separators I Heat Exchangers Eﬂlumm] Heaclols Pressure Changers } Manipulators } Sohds} User Models

2 (00 F-b G Fg

STREAMS DS Tl Dristl RadFrac Extract MultiFrac SCFrac PetroFrac  BatchSep

metchar_template_ferm_7.1 - Aspen Plus ¥7.1 - aspenON|

"] File Edt View Data Tooks Run Plot Library Costing Window Help
FH S 2@ W j49 % 4% de N [
w5 5

A Resus v| = IR U i N2

Reboller Hourves # | Summary ] Balamﬁ Split Fraction D } }
MQ Curves

Tray Sizing Component split fractions in product streams

Tray Rating | component  |HEAD [patTom |
PackSizing

Pack Rating
Properties

Estimates
Convergence

Analysis

Peport

Rate-based Report
User Subroutines
User Transport Subrot
Generalized Transport
Dynamic

Dynamic Equipment HT
EBlock Options
Results

Profiles

Interface Profiles
Efficiencies and HETP
Transfer Coefficients
Dimensianless Nurnber
EO Watiables e
< ¥

Results Available, Unreconciled.

@pmcesg Fio Cortrol Panel  Black DIST ( J

Mixers/Splitters Separators I Heat Exchangers Eﬂlumm] Heaclols Pressure Changers } Manipulators } Sohds} User Models

2 (00 F-b G Fg

STREAMS DS Tl Dristl RadFrac Extract MultiFrac SCFrac PetroFrac  BatchSep

Az etanol kinyerés 98.996%

[l [s[s]s[s s [elele Tl Tele T T e T T N

2019.11.12.

43



etchar_template_ferm_7.1 - Aspen Plus V7.1 - aspenONE - [Block DIST {RadFrac) Stream Results - Data Browser]

"] File Edt View Data Tooks Run Plot Library Costing Window Help

DEE SR 2@ W jd4& % dda N

] -

5 B

LS

]

EMEeOO K

@ B’

[
@ Siream Resulis

v/ &« Resits v >> [

N>

2019.11.12.

3 Streams Material | | | | | |
=3 Blocks
G4 conp
=0 T cnits Display: [<] Fomet <] Stsam Table
Profiles
Inkerface Profiles [ | =l =1 =]
ﬁgf“;r;'ecsu‘:?:;;i: Erihapy MMkcalin | 3442 022 BRI |
Dimensionless Mumbers Mass Flow ka/hr
(W EC Varisbles GLUCOSE 10,000 TRACE 0,000
Stream Results i)
Custom Stream Results
G4 PREHEAT ETHENOL 5029 46,556 0462
3 ReaC WATER 500,000 £5.425 §34575
o4 ser Mass i
(M Convergence 58 Tae J
[ Flowshesting Options || GLUCOSE uatd THACE ual
(M Results Summary coz
[T ETHANDD 0,045 0411 547 PPH
— —
WATER 0.541 0.589 0,988
Mole Flow kmol/hi hd
A gllikoz teljes egészében a fenéktermékbe (BOTTOM) keriil, ahol 1,2% a koncentracidja.
A fejtermék nyersszesz (HEAD) 41% etanolt tartalmaz.
Results Available

L3 Mixers/Splitters | Separators | HeatEnchangers | Columns | Reactors | Pressure Changers | Manipulstors | Solids | User Models
Material ™ M e M
STREAMS Mixer FSplit SS5plit

metcbar_template_ferm_7.1 - Aspen Plus ¥7.1 - aspenONE - [Process Flowsheet Window]

|Fi\E Edt Miew Data Tools Run Flowsheet Library Costing ‘Window Help

1EH SR 2B R jdvawm e B E » boN T MHECO ® & =R
B Gom v RI3A W

Hdintegracié: COND (meleg oldal) — PREHEAT (hideg oldal), ellenaram célszeri

C) Temperature (C)
<:> Pressure (bar)
E Mass Flow Rate (kg/hr)
D Vapor Fraction

Q Duty (kW)

| MixersiSpIilIElsl Separators 1 Heat Exchangers

= (P-4

SEAMS Mixer FSplit SSplit

Co\umns] Reactors I Pressure Changers Maripulators ] Sollds] User Models

44



2SR B DESZTILLALO OSZLOP KOLTSEGBECSLESE

St e

Két késztiléket terveziink a DIST block esetén

Pl el o] lefa»] [N SR H B

—~ 1. oszlop
2. visszaforrald

Simulator Infarmation Companent Map Infarmation

Simulator [tems Configuration Campanent Name

"COND [Standard - Total | [DisT-tower

“PREHEAT Current Map List —

*REALC el

“GEP ew Mapping

. RE U TUBE C)
Delete One Mapping
Delete All Mappings
IC&RUS Project Component Description
E; ot
Taowers, columns- aped/packed [DOT Tw| te (kg
Tower - single diameter
Traved tower 1
PREHEAT
a=53 o| - Instrutions
Select desired simulator information . Press “New Mapping" to create new ICARLS project
companents corresponding ta the simulator selection. Ta remove mappings use a Delete
u|
5 oK | Cancel ‘ Help |

@ Process Flo... Equipment

FReactors 1 Pressure Changers 1 Manipulators 1 Sohds} User Models I

‘il Miuerslﬁplille[:} Separators I Heat Exchangers | Columns
Material M T M
STREAMS Mixer FSplit SS5plit

Dr._g;f_F

FH SR BB KW HDrasde B M < i YRRl N ol
: spa mE
[l e R PR PN N I D]
t Component Map Preview rz|
Simulator Infarmation Companent Map Infarmation
Simulator [tems Configuration Campanent Name
OND [ Standard - Total =] [oISTeh

“PREHEAT Current Map List

*REALC

“GER TwW TRATED Mew Mapping ‘)
Delete One Mapping
Delete All Mappings

IC&RUS Project Component Description

Ey uinmest

Heat exchangers, heaters  [HE RB FU) te (kg
Rehailer
U-tube kettle type reboiler 1
PREHEAT
a=53 Instructions

Select desired simulator information . Press “New Mapping" to create new ICARLS project
companents corresponding ta the simulator selection. Ta remove mappings use a Delete

< - oK |

Cancel ‘ Help |

@ Process Flo... Equipment

x| Mixers/Splitters | Separators | HeatEnchangers | Columns | Feactors | Pressure Changers | Manipulstors | Solids | User Models |
Material ™ M e M
STREAMS Mixer FSplit SS5plit

2019.11.12.

45



metchar_template_ferm_7.1
" File Edit View Data Tools Run

0@ B@E WK

Aspen Plus V

Plot Library Costing Window Help

id< & ' @ dr N2

27

L

aspenONE - [Results Summary Equipment Summary - Data Browser]

E ﬁ Costin

|
Equipment Summary ¥

<Al v Fr

Setup

Compaonents

Properties

Flowshest

Streams

Blocks

Ukikies

Reactians

Convergence

Flowsheeting Options

Maodel Analysis Tools

EQ Configuration

Results Summary

Fd Runstatus

Streams

Corvergence

Operating Cost Summary
CO2Z Emission Summary

Custom Stream Summary

(Q  Model Summary

Equipment Summary

Dryniamic Configuration

)

]
1
1
1
=]
(]
1]
O
&4
&4
1
1
(]

=

Calkd

Mame Group

» | DIST-rsh |

Type
| DRB U TUBE

E quipment Cost [EUR]
11600

Total Direct Cost [EUR]
| 53300

E quipment 'weight [KG]
30

| DI T-tower |

| DTw TRAYED

73300

| 227300

0200

. Summary

DREB U TUBE / DTw TRAYED

(=

Mixers/5 plitters

—

Material
STREAMS

beixer FSplit

Separators

Heat Exchangers

S5plit

Eolumns] Reactors ] Pressure Changers ] Manipulators 1 So\lds} User Models

" File Edit View Data Tools Run

Plot Library Costing Window Help

Dl BRE W j49 8% 4% de N JE H M E @00 @ W | idZ FE Costin
& . e S ab S ke R e
|
Equipment Summary % = << | ¥ N2
M Setup
M Components ‘F|Sp|
(M Properties
(M Flowshest
@ Streams Name CIST-reb
eq] E\oclfs G
1 Ukilities
£ FResctions Item Reference Number 8.00
m Corvergence Remarks 1 Equipment mapp
@ Flowshesting Options ltem description DIST-eh
M Model Analysis Toals User tag number DIST-reb
(M EO Configuration Guoted cost per item [ELIR]
B4 Resuks Summary Cunency unit for matl cast
Run Status Mumber of identical items 1
Streams Heat transfer area [M2] < 1.04657
Convergence
Operating Cost Summary Humber of shells
02 Emission Summary Tube material
Custom Stream Summary Tube design gauge pressure [KPAG] 75817
C’ Madel Summary Tube design temperature [DEG C] 1343
Equipment Summary Tube operating temperature [DEG C] 182.078
A Dynamic Configuration Tuha rukeids diamatar (M1 R d
' Summary | Equipment )\ DRB U TUBE / DT TRAYED
Ll Mixers/Splitters | Separators | Heat Exchangers Eolumns] Reactors ] Pressure Changers ] Maripulators 1 So\lds} User Models
Material v T M
STREAMS Mixer FSplit SS5plit

2019.11.12.

46



2019.11.12.

-] metchar_template_ferm_7.1 - Aspen Plus ¥7.3 - aspenONE - [Results Summary Equipment Summary - Data Browser]
T File Edit View Data Tools Run Plot Library Costing Window Help

D E BEE W 47 a4 de N [F H M E@OQ & @ B idZSE Costn
R B3 7 b e b o 7 2
[ E—
¥ Ecuipment Summary | 3| << [al v > N>
M Setup
3 Components ‘F|Sp|
(M Properties
-3 Flowshest
B Streams Name CpisT tomer
GA Blocks G
L] Liltes Item Reference Numb am
£ Reactons em Reference Number
m Corvergence Remarks 1 Equipment mapp
@A Flowsheeting Options Item description DIST-tower
G Model Aralysis Tocls User tag number DIST-tower
(M EO Configuration Guoted cost per item [ELIR]
B3 Results Summary Cunency unit for matl cast
Run Status Nurbe of iderticsl tems
Fd Streams
Trap b
Corvergence Alay‘ H::E
Operating Cost Summary PRIEStoN
02 Emission Summary Shell material
Custom Stream Summary Vessel diameter [M]
(Q  Model Summary “essel tangent to tangent height [M]
Equipment Summary Design gauge pressure [KPAG]
A Dynamic Configuration Warimim dation nanne nraceins KPART
' Summary | Equipment ¢ DRB U TUBE ) DTw TRAYED /
x| Mixers/Splitters | Separators | HeatExchangers | Columns | Feactors | Pressuie Changers | Manipulstors | Solids | User Models
- - -
Material T
STREAMS Mixer FSplit SS5plit

e Példa:
fermentacid elott pH allitashoz kisérletekbdl ismert,
hogy 1 kg tapoldathoz 0,05 kg 10%-o0s kénsav oldatot kell

adni

Ismert az y = f (x) dsszefiiggés

y a kénsav oldat tdmegarama - H2S04
X a tapoldat tomegarama > SOLU
Osszefliggés y = f (x) alakban:
H2S04 = 0,05 * SOLU

94

47



metchar_templat

B Fle Edt View Data Took Run Flowsheet Library Costing Window  Help

e &S&

B K jhd & dd N

B @0

@ |

ﬁ E ﬁ Costin

tapoldat

Mo=oa |

2

H2504

kénsav oldat (4j aram)

REAC

4
-@Pmcessﬂo"‘ Setup Costi ] Results Su J
x| Mixers/Splitters | Separators | HeatExchangers | Columns | Feactors | Pressure Changers | Manipulstors | Solids | User Models |
Material ™ M T M
STREAMS Mixer FSplit SS5plit

ﬁ E ﬁ Costin

BE K iR d e N " H @O0 G M|
> Find Compounds E @
— Compounds | Databanks
@) Specifications B EJ + <« |—
— Search criteria
% Setup ~ JSeIectiun] Petroleum  begins with Find now
=] Components @ d i ic aci
Specifications Drefine components empaUnaname o elas @ ewii ulfuic scid Mew search
Assay[Elend Component [0 " equals
Light-End Praperties Hel
(o]
Petro Characterization GLUCDSE 9 Compound class : Al v
Pseudocomponents o2 [E
Attr-Comps ETHANDL T [w v| Fiom | 1o | |
Henry Comps TE ~ | From To K v
Moisture Comps ATER Y | | | | | | |
c i * kénsav definidlasa Uj komponensként
omp-Graups
Comp-Lists Compounds found matching the specified criteria; 27
— Polymers Alizs | Alternate name | CA. Dat. Compound cl.. | M/ &
() Adr-Scaling o Cautruricaco Spertsuliuric .. 764 APV INDRGANIC-. 380
() Properties B H2s Hydrosulfuric 773 APV INORGANIC- 340
(3] Flawshest CALCIUM-SUL... Cas SULFURIC & T APV OTHERINOR 136,
= (&) Streams SODIUM-SULF.. MAZ. SULFURICA.  7757.. ARV, SODIUM-SAL. 142
M1 SULFURYLLC.. S02. CHLORDSUL.. 7791.. ARV, INORGANMIC-.. 134%
= B FLUDROSULF.. FHO.. FLUOROSUL.. 7789.. ARV.. INORGANIC-.. 100.
£ BOTTOM CHLOROSULF... CLH.. Monochlorosul.. 7790, APV, INORGANIC-..  116.
Elec AMMONIUM-B_. NH4. SULFURIC &, 7A03.. APV OTHERNOR 157
£ EROTH rrrmeie e e 2w o seen” e arienwinn e 8
£y coz < 3
=) ConpHEAD Component [0 If data ars t
£ FEED v Add selected compounds
< | ¥ Add selzcted compound(s) to list
Input Complete
F|Process Fio | Sefup Costi ] Results Su Compunema__l— Close
‘El Mixerxfﬁplillers} Separators I Heat Exchangers I Calur
Material ™ M v T
STREAMS Mixer FSplit SS5plit

2019.11.12.

48



metchar_templat
T File Edit View Data Tools Run Plot Library Costing Window Help

Ded Ex@ K2 jd  @mm-ddr N2 (5 » b K @ M| 4% EE Costin
- L
@ nput [ [zsom &] € << [an vl O N2 [
(3] Flowshest ~ Jspeciﬁcatiunsl Flash Options } } ] EO Options } l:usting}
B 3 Streams
1 Substieam name: [ MIXED -
2
BOTTOM State variables Composition
0
£ BROTH EEEI [MassFlow =] [kahr -
coz
£ CONDHEAD Companent Yalue
LUCOSE
ooz

ETHAN
BTER B
Totalflow m RESTS m)

(’ EO Variables
] Custom Stream Result

£ HEAD kghe
% Elf.hi'; The ratio is important. The Calculator will modify the total flow
] Reactions keeping the given ratio of the two components.

A Convergence
(3 Flowsheeting Options
B Model Analysis Tocls
B4 E0 Configuration
3 Results Summary
(3 Dynamic Configuration

Tatat 100

Lets you type the component flow, fraction or concentration. See Help.

b
4 |
Input Complete
BFrocessFio | Setupcosti | Resulssu sneamst__I
x| Mixers/Splitters | Separators | HeatExchangers | Columns | Feactors | Pressuie Changers | Manipulstors | Solids | User Models
Material ™ M T M
STREAMS Mixer FSplit SS5plit

B K [ &t E e N2 [ @ B | id S EE Costin
> e
[ [zsom &] € << [an vl O N2
£ BOTTOM # | /Define | Calculate | v'Sequence| Tears | Stieam Flash |
£3 BROTH
£y oz
£ CONDHEAD Variatle name | Info. flow |Definition
£ FEED .
S0L0 [rport
B Hzso4 W1¥ariable Definition
@ Ioput HZ504 Ervport
[ Resuts * Select a variable calegary and reference
(@ EO variables ) Referen
[ Custom Stream Result Variable name T S e =
£ HEAD Category \S—i? ,ﬁ
[ Elods - :
£ Ltiities Al Substzan]  [MIXED -
[ Reactions " Blocks Vaiable: | [MASSFLOW = | @)
¥ Convergence " Shieams Units: ,kfhri
5 5 Flowsheeting Options : e
B Design Spec " Model Utility
g  Physical Property Paiameters
= ] " Reactions
- = " 2 .
@ Fock Options SOLU a fliggetlen valtozd (x) > IMPORT
[J Resuts Intormation flow
@ EOvariables
0 EO Input " Expart variable " Tear variable
A
. £ Transfer - £ input
— — Open variable: ‘
Required Input Incomplete o
— Descriptior: |
ffjProcess Fio Calculatar C-..,
\lc| Mixers/Splitters | Separators | HeatExchangers | Cokimns | F N Closs
Ma eial T D 4 Eﬁj
Flowshest vanable name, Can be used on Caloulate and Sequence sheets, and on Excel
STREAMS Miser FSplit 5plit spreadshest.

2019.11.12.

49



]
== B @ K idr & d e e | BB @O® @ @ MW % E Costn
Bl ) iy l#T R
B (zom o] @ << [an v > 0 N2

£ BOTTOM - Jnefinelacammate|J3equence| Tears | Strsam Flash
£ EROTH
£ o2
o “ariable name [ Info. flow |Dehml\on
% :ZEE; soLy Irpuart [Stream-War Shieam=1 Substream=MIXED Variable=MASS-FLOW Units=ka/hr
0 Input H2504 E xport
[ Resuts ¥
(4 EO varishles
[ cCustom Stream Result Select a variable category and reference
{1 Hean “ariable name: |f H2504 e
¥ Blacks ] Fre—>4 | Steamar -
£ Utities Categony Stream: H2504 -
g Eaactmns oAl Substiean]  [MIXED -
+ onwergence
" Block: P —4|
=) Flawshesting Options BES ‘Yariable: MASSFLOW =
] Design Spec {* Sheams Urits: kgt
=@ Caleulstor  Model Uity
C-1 N
=@ e o N | ¢ Physical Propery Parameters
@ Input —
@) Block Options " Reactions
[0 Resuts 1 s .
T covantes H2S04 a fiiggl valtozo (y) > EXPORT
& Eomou Informatiors flows
£ Transfer v " Impart variable " Tear variable
< | @
Required Input Incomplete ED input
DOpen variable:
@Pmcessﬂo Calculator C- Do |
I R | Mmelsfﬁpllttels Separators | Heat Exchangers | Columns | Al
iy T N2 Close
Materisl ™ v
STREAMS Miser FSplit SSplit

metchar_template_ferm_7.3

spen Plus V7.3 - aspenON

Calculator, €-1

- Data Browser]

"] File Edt View Data Tooks Run Plot Library Costing Window Help

D E By @

R v R R

‘ilo Q @ W | idZ FE Costin

laa

IE\ [zsom

v| €

<< [an

vl)) [} N>

BOTTOM
BROTH
oz
CONDHEAD
FEED
H2504
@ Input
[ Resuts
(q EO Variables
[ Custom Stream Result
£] HEAD
Blocks
Utilties
Reactions
Comvergence
Flowshesting Options
) Design Spec
B 3 Caleulator
ER- s
& Input
@ Block Options
[0 Resuts
@ EO variables
4

EQ Input

]
]
]
]
[ =]
ERE]

=

o8-8
REIDR &

£ Transfer
< | =

(s Farran

= JD( an|cu|ate)'53quence| Tears | Stieam Flash |

Calculation method

" Exeel

Fartran Declarations

Enter executabls Fortran statements

hZscd=

Fortran kifejezés

0.05*solu

rowe 1 col: 22

<

Foitran statements. Right-click to select Variable List, then use drag-and-dop to copy variables defined on Define sheets.

Input Complete

@pmcesg Fio Calculator C-...

]
—

Material
STREAMS

Mixers/S plnllers Separators

beixer FSplit

I Heat Exchangers

S5plit

Eolumns] Reactors ] Pressure Changers ] Manipulators 1 So\lds} User Models
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-] metchar_template_ferm_7.3 - Aspen Plus ¥7.3 - aspenC:iit - [Block REAC {RStoic) Stream Results - Da:a Browser]
T File Edit View Data Tools Run Plot Library Costing Window Help

BEET I Al o Plertl B)JC7 R ln: W R AE GO0 @ B ETE cosn
s L & e B 2 e
| E—
== < < [P ]3> (1 .
Material | | | 1 | ] ]
Display: [ Format ,ﬁ Sheam Table

Mass Flow kag/hr | J ‘ J J ‘ Jd
GLUCOSE 100.000 10.000
co2 43971
ETHANDOL 46.023
WATER 900,000 45,000 945,000
H2504 5.000 5.000
Mass Frac J
GLUCOSE 0100 oo
co2 o4z
ETHANDL 0.044
WATER 0.900 0.900 0.900
H2C04 0100 0005 il

Results Available

x| Mixers/Splitters | Separators | HeatExchangers | Columns | Feactors | Pressuie Changers | Manipulstors | Solids | User Models
Material ™ M T M
STREAMS Mixer FSplit SS5plit

-

Hointegracio,
Aspen Energy Analyzer

Példa: kukoricadara alapu alkoholgyartas

e amilaz enzimes elfolydsitas 85°C-on
e fermentacié 30°C-on

o fermentlé eldmelegitése 80°C-ra

o desztillacié légkori nyomason

- visszaforrald 100°C-on lzemel
- fejtermék kondenzacidja 91°C - 81°C

102
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- hi - Aspen Energy Analyzer V7.3 - aspenONE

File Edt Managers Features Tools Window Help
Jad & &

¥ HI Proie HIP

Data — Inlet T | Oullet T | MCp Ehalpy | T HTC Flomnale | Effective Cp|| DT Cort,
I£] [c] [kJ/Th] [kw] [Wim2-C] [ka/h] [kJ/kg L] I£]
:P"’Ce“ 5""“"‘>‘ HEATT 00 550 |1.534e+00 3195 T 259510 Global
TNy Shzams cooll |4 850 300 |1.5856-00 2422 255510 Gilobal
£ conomics HEAT3 300 gﬁ 2.459+00) 35 2555.10 Giobal
REEOILER, 100.0 (C 101.0) | 2.030e+00; 5539 £000.00 Gilobal
coND 4 910 0 | 1.572=+00) 4368 5000.00 Global
o
»* HIC Default Values

Aromatic Vapor-Stream Azeotiope ~

+Aspen Plus alapjan irjuk be a h6mérsékletet és az entalpiavaltozast

A HTC (héatadasi egyiitthatd) értékét a fluidum jellege alapjan valasztjuk ki

Dack 2
DEFALLT

Demingralized '/ ater

Ethanal Amine (MEA or DEA) 10-25% salutic
Fuel Oil

Gasoline

Heawy Oils

High-boiling Hydrocarbons

Hydragererich Rieformer Stream

Jacket Water

Kerosene

Lows Molecular Weight Hydracarban
Low-boiling Hydrocarbors

Lube Ol [High Yiscosity]

Lube 0l [Low Viscosity]

Maphtha

Organic Solvents (Liguid-Liquid]

Organic Solvents high Mon-Condensables
Organic Solvents low Mon-Condensables
Stabilizer Reflux Vapors

Sulfur Dioxide

«Latens hékozlésnél, ha az Aspen Plusban nem is valtozik a h6mérséklet,
itt 1°C kiilonbséget vesziink

= Data‘ Targets J Range Targets J Design: J Options JNutes
DTmin ‘m 0oc

[ Enter Retrofit Mode ] [F\ecommendDes\gns] [ Farbidden Matches

<

- hi - Aspen Energy Analyzer V7.3 - aspenONE

File Edt Managers Features Tools Window Help

J2d &
»* Hi Project: HIP1
Data 1 Inlet T | Oullet T| CostIndex HTC Target Load | Effective Cp | Target FlowRate]| DT Cont.
S c ame 1] 1] [Costekd] | 2%9™  parimz-C] [kiw] [kJ#kaC) Tka/h] =]
rocess Stisams Codlng'Water | #  10.00 (0= 255510 3504 4183 2010423 Global
Uitility Streams. 4BORSTEAM 7 £000.00 5809 Global
E conomics <emply>

Itt adjuk meg a kdzmiveket: hiit6viz, flit6géz

+belépési és kilépési hGmérséklet

+ara €/kJ-ban értend6

irodalmi forras alapjan allitottam be a g6z arat, mert az alapértelmezett irredlisan alacsony volt
- nem hatékony az integracio, mert olcsd a g6z

*HTC kivalasztasa

= Data‘ Targets J Range Targets J Design: J Options JNutes

DTmin [1000C [__EnterRetrafitMode | [_Recommend Diesigns | [ e

<
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File Edt Managers Features Tools Window Help

Jdd & Eil
»* Hi Project: HIP1
Heat Exchanger C; Annualization
Dat =
== Name a b c HT Canfig. Rate of Retumn [z} |10 ROR
Process Streams DEFAULT

29762404 4362 | 054708 Heat Exchanger Plart Life [vears) 100 PL

Annualization Factor= (1 + RORA00)"PL/FL
Dperating Cost
Hours of O peration: (Booo.o0 ours/year]

Matches Economic D efaults H @

Utility Stieams “New™

a, b egyiitthato és c kitevé értékeit az Aspen Economic Analyzer arai alapjan illesztéssel hataroztam meg
a beruhazasi koltséget €-ban kapjuk meg € a hdatado felllettdl és a jaratok (Shells) szamatol fligg

a megtériilési rata (ROR) és élettartam (PL) értékei nem mérvaddak, azokat Ugy allitottam be, hogy 0,11 legyen
az annualization factor

=34

Capital Cost Index(Fired Heater) [Cost] = a + b Fired Heater Duty I"c

= Data‘ Targets J Range Targets J Design: J Options JNutes
DTmin IEDDE | [ Enter Retrofit Mode ] [ Recommend Designs ]
<

Hot composite curve szerkesztése 1.

225
a példaban két helyen sziikséges fiités
. hémérséklet abszol(t, az entalpia relativ (entalpiavaltozas)
200 Hot Stream
1
175 STTTTTTT ST T Tt TS ST ST TS T s TS T
-~ 150 Hot Stream
T 2
. 2
215§ == == T e
g ' ]
E [ '
= 100 ¢ i
1 i | kézbs tartomany
s | !
50 / !
25 i
3 Qg = 2600 KW i Qgy = 2400 KW | Qg= 3000 kW (sum)
o . . i . o . .
o 1000 2000 3000 4000 5000 6000 T000
Enthalpy (kW)
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Temperature (°C)

Temperature {(°C)

175

150

125

Hot composite curve szerkesztése 2.

Hot Composite Curve 7

. -
Qm =400kW - -
P - !
i - - a kozos tartomanyban 6sszeadjuk az entalpiavaltozast
- - igy kapjuk a szaggatott vonalat (hot composite curve)
ST T i Qi3 = 1000 KW
i
Quz = 2600 KW Qg=>3700 KW (sum)
+ e >
1000 2000 3000 4000 5000 6000 7000
Enthalpy (W)

Hot composite curve szerkesztése 3.

Egy gorbe jeleniti meg a folyamatban az Gsszes flitést
E Ugyanigy megszerkeszthetd a cold comp. curve is, mely az 6sszes hiitést jeleniti meg
i Hot Composite Curve
o 1000 2000 3000 4000 5000 G000 T000
Enthalpy (KW)
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Energy Analyzer V7.3 - aspenONE

igers Featwres Tooks Window Help

i KUKORICADARA ALAPU ALKOHOLGYARTAS

E [Dr, e v

Composite Curves
fiitési igény kW-ban

10°C a minimum hémérséklet kiilonbség
célok (targets) 10°C kiilonbség esetén
Heating [kiw] 809 »

3504 »

Mumber of Units [

T otal Areal1-2] [m2] 2832

Op. Cost Index [Cost/s] 5.838e-002

4.097¢+005

5.982-002

QT h(itési igény kW-ban
0.0000 2000 4000 6000 8000 1.000e+004 1.200e-+104

100.0

80.00

£0.00

40.00

Temperature (C)

20.00

Enthalpy (kW)

er V7.3 - aspanONE

Tools Window Help

i
| v

Composite Curves P
flitési igény kW-ban

100.0 4
50.00 3

E 20°C a minimum hémérséklet kiilonbség
60.00

] célok (targets) 20°C kiilonbség esetén
4000

] Heating [kKw] B850 »

] 1391 »

] Mumber of Units 7

] Total Area[1-2) [m2] 2201
00w _: Op. Cost Index [Cost/s] £.902e-002

] 4.39584005

3 7.056e-002

31 hiitési igény kW-ban
T . . . ; :

00000 2000 4000 6000 8000 1.0008+004 120084004 1.400

Enthalpy (kW)
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knalyzer V7.3 - aspenONE - [HI Project: HIP1]

Features Tools Window Help

— KUKORICADARA ALAPU ALKOHOLGYARTAS ———
Totum e . Hocserél6 halozat

kék vonal: hideg aram fiitése a nyil iranyaba (balra)
piros vonal: meleg aram hiitése a nyil iranyaba (jobbra) ‘e
kék pontpar: hiités hiitévizzel

piros pontpar: flités g6zzel

fehér pontpar: folyamat dramai k6zotti hécsere

_som i a3
»* Heat Exchanger E-101 i
zizou
BSC e Y
Cold Stream: Cooling Water —
« ]
ZE00C 10,00 C
e )
dT Het end: Duty: e dT Cold end et
[foooc ETET Riezme [osic T80 A
L)
Tied " P . ) = 2
pEmc E 20°C kiildnbségre szamolt design egyez6 eredményt ad
[, @ (a % of Target persze kiilonb6z6, hiszen a Target mas) —
Hol Suesm CC 5 37 optimalizalasban nem volt szerep a dT min-nek
) Counter Current (%) Shell and Tube |
Data ‘ Connectivity J Parameters J T-H Plot JNotes ulonbsegre szamolt Target)
= 1
Heating [Cost/s] | 5 203=002 1096 Heating [lkw/] 5633 .07
Cogling [Costés | 3500005 1096 Cooling (kW] 1800 51.37
Diperating [Cost/s) | 5207002 1063 Nurber of Units 5.000 1000
Capital [Cost] | 41208+005 1006 Number of 5 hells £.000 1143
Total Cost [Costds] | 6.351e-002 106.2 Tatal Area [m2] 279.2 98.59

nalyzer ¥7.3 - aspenONE - [HI Project: HIP1]

“eatures Tools Window Help

| &
Tofuha@m I3 & o o 2 R

oo o
e B17.3 HA o EIET T e AL e AN
COND 9 9 9 #
moc, b sisc oo auic L
coou b d b 4
o113 &)
B/0c
.
A00C .Y SiAc 514 . 9 FEC
e { O m R ?E::
H0C S H S » MEC
A" A
wase
LBARSTEAM . s " , ‘
Design 2 (10°C killonbségre szamolt Target)
< Bonyolultabb design, vannak megosztott aramok
el o | (VI : i :
e Hiités-fiités igénye megegyezik a Design 1-ével, —
detwrk Cost Indekes Netwark Perfomance—— @ tGbb hécseréld, ezért a Capital jelentGsen tobb
Cost Index | % of Tanget HEM | % of Taget
Heating [Cost/s] .203e-002 103.6 Heating [k'w] 5633 g7.07

Operating [Cost/s] £.207e-002 1053 Number of Urits | 8,000 1333
Capital [Cast]

Cooling [Costfs] ‘ 3 B00e-005 1096 Cooling [K#] | 1800 51.37
Total Cost [Cost/s] ‘

0.5345+005 Hiimnhar of Ghalls | anan 205 7
ssoseaiz| C 1wz )| Design 1 esetén 106% volt > kedvezébb volt
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Méretezés 1.

/ &

Az Aspen Plus-ban folyamatos tizemet modellezziink allanddsult allapotban

1. Szakaszos lizem(i berendezések (fermentorok) méretezése manualisan Excelben
Szamolnunk kell a holtidGvel: két fermentacid kdzott a leengedéshez,
tisztitashoz, feltoltéshez, (sterilezéshez) sziikséges id6

Az Utemezés alapja a ciklusidé = fermentacios ido + holtidd
Erjesztés melasz alapu etanolgyartasnal: ciklusid6 30 h, CIP
ElesztGszaporitas: ciklusid6 15 h, steril — nyomasallo tartaly
100 m3/h higitott melasz érkezik a fermentacids lizembe, és tfh. egy
etanolfermentorba ebbdl az anyagbdl maximum 250 m3 toltheto
- 12 etanolfermentor sziikséges,
és azokat 15 6ras eltolassal inditva 6 élesztdszaporitd fermentor képes ellatni
Oltdagak inokulumaranya:
Eleszt6szaporitasnal 7,5-10%
10%-ra példa 1. 1épték 1 m3, 2. Iépték 10 m3, 3. Iépték 100 m3

113
CIP: Cleaning in place, helyben tisztitas

Méretezes 2.

Fermentorok méretezése

Tartaly:

hasznos térfogat 80%

H=D
CsOkigyé:

héatadasi tényezd 1 kW/(m2°C)
Kevero:

bekevert teljesitmény: 40 W/m3
Szivattyu:

szivattylzasi id6 1-4 h
Kompresszor:

0,5 VVM (levegd térfogat / fermentor hasznos térfogat / perc)

2. Aspen Process Economic Analyzer
az Aspen Plus-ban kapott riport fajl alapjan méretezi a késziilékeket

desztillalo oszlopok, puffertartalyok

114
WIS: vizben nem oldhaté szildrdanyag
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Aspen Economic Analyzer adatlap
- Excelben méretezett fermentor

X]

[ File Run View Tools Window Help -8 %
DM & B<ET ap A (A
lx] =l x]
CET ~ P S E . =[] C\Documents and Setlings\Dzsoli\D of
Wl Sio ¢ ok Cancel Options Size Evaluste  PEID & CEF
rEY £ [0 CADocuments and Setings\All isersh
e etmss - Flat bottom storags tark, sptional roof i csabi
B Feedstock Feeders Hame Units [tem1 ~ & SimulCest
B votors tem Referonce Number e =-C] CADocuments and Settings\all isers\D
B vibrator Remarks 1 User defined i Addiional Project Components
B Elevator o 5 Sample Projects
B ks s e —
) Pretreatment
e User tag number
Bl 55FPress Structurs tag
Component WBS
Quoted cost per item SEK

Currency unit for mat cost

o
Humber of identical items @ < 1 >
Shell material < = Stainless steel [ —

Volume units.
Liquid volume(Gallon Barrel113)

Vessel diamets M 108 D EEE
:De::'eyll:l:iulvl '] 105 <
e 4
s e
Hl Scrusber Manhole diameter MM 600
= 0 Disilation Humber of manholes 0 L
Bl ceychation Allowance for internals PERCENT |0
B Vacuum Pump Dist Z
| DISTILL RECTIF¥-boteoms pump asclrmnte inliiclnc 3 MM
Ml DISTILL. STRIF-HI-bottoms pump Corrosion allowance MM
M| DISTILL, STRIP-LO-boktoms pump ﬂ
3 DISTILL He-PROD Cladding thickness M vl
B3l orsTi recTiFv-cond @ < I¥]
T BT PopetBasis Vew | (2 Process View &b Project View ( B e [ femet |EACUTSSFEE DBTILA. |
Units of Measure specifications loaded
Allotoke-heruhazas
(Fixed Capital Investment)
+ Kozvetlen kotlségek
A beszerelt késziilék kltsége
Uzemcsarnok is benne van
+ Kozvetett koltségek
Mérnoki munka
Epitési kdltségek
Ugyvédi dijak
2. Arajanlat
Etanolgyartasnal: abszolutizald, sz(irGprés, szarito, bojler
A kitev6 6kolszabaly szerint 0,6, de ha tobb kapacitasra is van ar, illesztéssel
szamolhatd ) ok
Ary (Kapacités:) ’
Ar  \Kapacitas,
116
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1
¥ 0 T T I T T
0 5 10 15 20 25 30

Kapacitas (kapacitas egység)

117

P -y

Forgotdke (Working Capital Investment) Peters és Timmerhaus ajanlasa szerint [1]
+ 30 napra elegend6 nyersanyag- és vegyszerkészlet

+ 30 nap alatt elGallitott termék

30 nap alatt fizetett munkabér

+ kimens szamlak értéke 30 napra nézve

Evre vetitett t8keberuhazés

+ Eves allotoke = allotéke - annualization factor (AF)
AF = r/[1-(1+r)™] = 0,11
r = kamatlab (7%)
n = beruhazas élettartama (15 év)

«  Eves forg6tSke = forgtéke * kamatlab (7%)

[1] Peters, M.S., Timmerhaus, K.D., Plant Design and Economics for Chemical Engineers,
McGraw-Hill, New York, (1991) AL,

118
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o *,' Mukodesi koltsegek,

etanol eldallitasi kiltséy
e, *’i

. Eves miikodési koltségek

» nyersanyag, vegyszerek, kozm(ivek, egyéb (bérek, biztositas,
karbantartas)

+ egy év alatt fogyasztott mennyiség x ar

s

 Etanol el6allitasi koltség (€/liter)

Evre vetitett tékeberuhdzas (4llé és forgd) + Eves miikddési kbltség

Eves termelt etanolmennyiség

ha van melléktermékbdl szarmazd jovedelem, az a szamlaloban negativ
tagként jelenik meg

119
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