Steps for Problem 2 in Problem Set 7

Start PRO/II

Welcome To PRO/II

Beginner or expert, process simulation with PRO/I| is easy! If you
are new to process simulation and would like a brief overview of
PRO/II's GUI Interface, then press:

Overview...

The PRO/I Tutorial Guide contains additional information on
getting started.

To create a new simulation, select File/New from the ribbon bar.

PRO/I uses colors to convey the status of input data. The following
are samples of how colors are used to indicate data entry status:

:] Data or action is required
|:| Default data or action, user may override
[:l User-supplied data, entry satisfied

Lél Caution, user-supplied data outside normal limits

To improve access to your most common actions through the ribbon bar you
can customize ribbon bar, add/remove tools in each group, or create your own
group. Right click anywhere on active ribbonbar to do this.

‘You can remove this window in Options/\wWelcome to PRO/II.

0K

Click OK
Click Express tab if not clicked
Click New File

Click on Input Description

IOM Ranae Help

Project |dentifier: E133 ~ Print Report Date Based on

he ¥

a SIMSCI - Problem Descriptive Information

~ .
Problem |dentifier: SepTest (® Problem Execution Date

User Name: Spjut Opate: |
Site: HMC

sl

Problem Description

4 test of creating a separator for the final project.

0K Cancel

Enter problem desctbtion

Enter description and click on OK

E133 Fall 2019 PRO/II Intro Assignment Page 1 of 8



Click on Units of Measure

If not already SI, Click on Initialize from UOM Library and choose SI

Change Time: Hour to Time: Seconds

Click OK

i

SIMSCI - Default

Units of Measure for Problem Data Input

UOM Range

Help

SEa=a

[ Basis: Sl
Default Units of Measure for Problem D ata Input

Temperature:
Pressure:
Time:

Weight [wt.):
Liquid Volume:
Vapor Yolume:

Liquid Density:
Vapor Density:
Petroleum Density:

Pressure Gauge Basis:

Specific Liquid Volume:

Specific Vapor Yolume:

Kelvin v
Kilopascal v
Second v|
Kilogram v
Meter"3 5
Meter"3 v
Liquid volume/AWt-mole v
Vapor volume/AWt-mole v
‘Weight/Liquid volume v
Weight/Vapor volume v
same as liquid density v

, 101.325| kPa

[ Standard Conditions... |

[ Denote Energy in 10”6 Units.

Energy:
Duty:

Work:
Length:
Fine Length:

Heat Trans. Coefficient:

Fouling Coefficient:
Viscosity:

Kinematic Viscosity:
Thermal Conductivity:

Surface Tension:

Initialize from UOM Library... 5

Kilojoule v
Energy/Time V|| E
Kiowat |~
Meter v
Millimeter "
Kilowatt/meter"2-K v
Meter"2-Kelvin/kw N
Pascal-second v
Centistoke v
Watt/meter-K N
Newton/meter v

TVP and RVP Conditions... |

Default Flowrate Basis for Problem Data Input
Default Basis of Flowrate and Composition

0K

[Mole

Cancel

Select default time unit

Click on Component Selection

You can either select from Lists... or just enter PROPANE, PROPENE, METHANE, HYDROGEN

! PRO/II - Component Selection
I UOM Help Overview Status  Notes
Component Name/Alias  Databank Search Order R . |
i 1 PROPANE CURRENT S
" 2 PROPENE CURRENT Tor
Component Selection 3 METHANE CURRENT
a From System or User-generated D atabank 4 HYDROGEN CURRENT Jp
Component: Add Do
Select from Lists... I =
Petioleun.. |  Userdefined.. |  Pobmer.. | NBP
Databank Hierarchy... I Component Phases... I L
Internal
Edit List
Flename
oK Cancel Databan
Enter the name of the desired component
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Click OK

Click on Thermodynamic Data and choose Category: Equations of State Primary Method: BWRS

Click Add->

SIMSCI - Thermodynamic Data

UOM Range Help Overview Status  Notes 1
| - Selection of Property Calculation System 1
Category: Primary Method: Defined Systems: I
{Most Commonly Used A | PR-Huron-Vidal A BWRSO1
| al Primary Methods PR-Panag.-Reid
l PR-Modified Panag.-Reid
Liquid Activity ) Predictive Peng-Robinson 78
Generalized Correlations Default System:
Special Packages S :
Electrolyte v Lee-Kesler-Plocker v BWRSO1 v
- d
~ Actions for Selected Property Calculation System
Modify... I Delete Viey | Duplicate Rename...

~ Global Thermodynamic Reset Option

Click OK

Thermodynamic Transfer Between Systems: | Constant Enthalpy - Do not Reflash

This selection can be overwritten by a Thermodynamic Reset Unit as needed

Import Component and Thermodynamic D ata from External Flowsheet or Input File

I Browse I ract

0K Cancel |
Select a thermodynamic property calculation system
Click on side tab Utilities
Click on Stream Calculator icon
- T —
>
o
==
o
: E
=]
[
@ Stream
| Calculator
o
= E
F
m -
= Heating
7’ Curves
=
-
Phase

E Envelope
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In the main screen, click to place a Stream Calculator

E3

Click on the Streams icon and add one input stream and two output streams.

Click on the Zoom Full icon

€

Joo)

ion Find
ble Unit/Stream

A
vViEw

Zoom

Full~

Double click on S1 (input)
Set First Specification to: Temperature 300 K
Set Second Specification to: Pressure 101.325 kPa

Thermal Condition
First Specification:

—E—=

Temperature v I

koo| K

Second Specification:

Pressure v |

101.325| kPa
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Click on Flowrate and Composition...
Set Total Fluid Flowrate: 100 kg-mol/s
Set the Composition Mole to:
PROPANE 0.5

PROPENE 0.5

METHANE 0 (won'’t actually show up)

HYDROGEN 0 (won't actually show up)

Stream Data - Flowrate and Composition

4 UOM Range Help Tag

J Specify flowrate and composition for stream S1

€~ Fluid Flowrate Specification

(@ Total Fluid Flowrate: | 100| kg-mol/sec Y 13
(O Individual Component Flowrates Standard Basis

() Component Concentrations I
Total Fluid Flowrate:

Copy Component Composition

Paste Mole
PROPANE 0s

PROPENE 05
METHANE
HYDROGEN [

m

= |

Clear Compositions | Totat 1.0000

[~] Normalize Component Flowrates
Based on Specified Fluid Flowrate

OKtoPFD | oK Cancel |  CanceltoPFD

191

Enter the composition

Click OK and OK
Double click the Stream Calculator SC1

Click on Product Specification
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M fir ng Help Overview Status  Notes

1" Unit: ISC1 I Description: I ¥

Feed Scaling... Duty:
= overhead| O | %10 ki/sec
:gF Product...| | eoative flownates are encountered, reset

1ates to zero
L Bottoms
St =g | PoWet | 1 emodmamic System:  |Defak BWRSOT) >

Specifications*

aRmoa

Pseudoproduct l—:"—o
Specifications... Pseudoproduct...

The stream calculator will combine the feeds. The composite feed is split into overhead and
bottoms products.

0K | Cancel |

Push to bring up the product specifications window

Set: SPEC1 — Recovery of METHANE through HYDROGEN in the overhead product will be 1.000 in Mole
Fraction

Click on the number 1 and click Insert
Set: SPEC2 — Recovery of PROPENE in the overhead product will be 0.99000 in Mole Fraction
Click on the number 2 and click Insert

SPEC3 — Recovery of PROPANE in the bottoms product will be 0.95000 in Mole Fraction

Stream Calculator - Product Specifications
Helr A

Product Specifications
Cut 1 SPEC1 - Recovery of METHANE through HYDROGEN in the

overhead product will be 1.0000 in Mole Fraction

2 SPEC2 - Recovery of PROPENE in the overhead product will be
{ L Beset] ¢ 10.33000 in Mole Fraction

! 3 SPECS3 - Recovery of PROPANE in the bottoms product will be
0.95000 in Mole Fraction

4 Insert

)
| OK to PFD OK Cancel Cancel to PFD

Click OK and OK
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Click on the Run icon.

>l &

Run | Pause Status

In the Flowsheet Status dialog box that appears, click Run Simulation.

! Flowsheet Status

| Local Input Status Messages (® Global Input Status Messages
/ Local Runtime Status Messages (O Summary Of Runtime Status Messages

Input Global Status Information:

0 errorfs), 1 warning(s), and 1 message(s) detected:

=1

“* warning ** For thermodynamic method set 'bwrs01', the critical properties for 'hydrogen’ have been reset.
** message ** Unit 1, 'sc1' - because both temp and dt are missing, the operating temperature will be determined by heat
balance.

Showing Unit Operations with \Warning(s) in Different Color
(®) Retain the Color (O Suppress Color for Now (O Suppress Color till Flowsheet is Closed

Close | Run Simulation

Select to see the cross check messages

The Stream Calculator should turn Blue indicating that everything ran successfully.
Zoom out a little

Click on the Stream Property Table icon

H HS

Stream Unit Operation
Property Table Property Table U

ports

Click to place a Stream Property Table on the flowsheet
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Right Click on the table and choose Data Entry. Choose Material Balance List. Click Add All.

‘ Stream Property Table

] UOM Help Overview

s vPropertv List to be used: ~ Table Appearance
Property Label List A : ST : e A
Material Balance List (] Display Row Grid Lines Line Width: I_1 v
Short Property List i A
Stream Summary (] Show Border Only Borderwidth: | 2 {
D1y Steom Surmat ’ [JAlowMuiple Rows ~ Cell Character Width: | 10 §

Define Component Groups... I i : ‘Roy | 10
Stream Selection

Available Streams:

@ Include All Streams

(O Include Flowsheet
Source/Sink Streams

Displaved Streams:
Add Al S3
Remove Al I

o

[ Include Stream Property Table in the Report

0K I

Cancel I

'Jl-nclude all available streams in the table

Click OK

Zoom out a little and resize the Stream Property Table if desired. Don’t forget to save the file.
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)| Stream Name s1 s2 s3

I| Stream Description

i Phase Vapor Vapor Vapor

|

i Temperature K 300.000 300.005 300.005

J| Pressure KPA 101.325 101.325 101.325

Y| Flowrate KG-MOL/SEC 100.000 52.000 48.000

i Composition

| PROPANE 0.500 0.048 0.990

sc1| | ProPENE 0.500 0.952 0.010

METHANE 0.000 0.000 0.000
HYDROGEN 0.000 0.000 0.000

B e o e e

|53|




