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The Boiling Point Curves utility, which generally is used in conjunction
with characterized oils from the Oil Manager, allows you to obtain the
results of a laboratory style analysis for your simulation streams.
Simulated distillation data including TBP, ASTM D86, D86 (Corr.),
D1160(Vac), D1160(Atm), and D2887 as well as critical property data for
each cut point and cold property data are calculated. The data can be
viewed in a tabular format or graphically.

The object for the analysis can be a stream, a phase on any stage of a tray
section, or one of the phases in a separator, in a condenser or in a
reboiler. You select the basis for the calculations, and you can specify the
boiling ranges for the simulated distillation data.

+ TBP www.mblastsavior.mihanblog.com
« ASTM D86
« D86 Corr.

+  ASTM D1160 (Vac.),
+  ASTM D1160 (Atm.)
+  ASTM D2887

The ASTM D86 boiling point curve corresponds to the true boiling
points of the oil, which assumes no cracking has occurred.
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n-Fentane

fik PR Example

n-Jctane

n-Monare

H20

n-C11

n-C12

n-C13

n-C14

n-C15

n-C16

M ole Fractions

Stream Mame _ u hest | n-Pentane N I1GREG,

Wapour / Phaze Fraction 000000 Hewane m"

Temperature [C] S0.000 | "n-H eptane [.166EEY

Prezsure [atm] 098692 | p-Octane 0. 166667

Malar Flows [kamale/h) 11.560  p-Monane 0.166EE7

tass Flow [kg/h] 1000.0 | H20 U.1BEEET
n-C11 | 0. 000000
n-C12 0. 000000
nC13 0.000000
n-C14 | 0. 000000
n-C15 0. 000000
nC16 0. 000000
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i1 Available Utilities

M=

Boiling Point Curves-1

i LIkl

Boiling Point Curves "
CO2 Freeze Out B
Cold Properties
Composite Curves Ltk
Critical Properties

[Data Becar Litilike
Deprezsuning - Dynamics
Deprezsurning - Original
Derivative Lty
Envelope Ltiliey

Hydrate Farmation Lty
FParametric: Litility
Fipe Sizing

(2]

&dd Uty |

[elete tility
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LEJ iT Boiling Point Curves: Boiling Point Curves-1

-=Ed

Design Marmne |El:ui|ing Paint Curves-1
EORnECHEDE Object Tupe I Stream L!
Motes
Stream | | Select Object:. |
f.':.‘"""‘.‘&' LA e e R - =
B asis | Liquid Yolume = Select Process Stream
Flowsheet Ohject
Emﬁ_ [Mam} Eabl i e EIE I
—Object Filker——
Al
" Sheams
www. mblastsavior.blogfa.com  Uritdps
" Logicals
" ColumnOps
" Custam
Designl Performance I Dynamics ] Cusztarm... I

Delete I

Lizcaornect

Cancel I
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Performance
‘ Heszults
Critical Props
Cold Propz
Plats

www.mblastsavior.blogfa.com

_— T
Dezsign Performance | Dynamics
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Results

Cut Paint TEP A5TM DEE | D3E Crack Reduced | ASTM D1160 Mac) | ASTHM D160 [Atm) | ASTHM D2337
[£] [C] [C] [E] [C] [C] [C]
0.00 18.71 5775 57.75 -46.87 40.36 23.55
1.00 20.99 5871 58.71 -46.13 41.34 25.87
2.00 23.26 59.63 59.639 -45.74 42.45 28.20
3.50 26.61 £1.20 £1.20 -44.72 43.79 .73
5.00 29.92 E27E E2.7E -43.58 45.30 3526
750 3533 E5.46 E5.46 -41.39 4816 41.07
10.00 40.51 E2.25 E2.25 -38.592 51.41 4E.75
12.50 45.75 .13 .13 3621 54.97 5221
15.00 50.76 74.06 74.06 -33.29 58.79 57.44
17.50 55.63 703 703 -30.23 6273 62.41
20.00 B0.35 80.02 a0.02 2707 BE.33 B¥.12
25.00 £3.46 85.94 85.94 -20.69 7523 ¥o.76
30.00 7792 .37 .37 -15.19 82.39 23.69
35.00 85.89 9E.E2 9E.E2 -9.864 23.29 .70
40.00 9343 0.7 101.7 -4.712 95.95 93.70
45.00 100.6 10E.5 10E.5 0.194E 102.3 107.2
50.00 107.5 1111 111.1 5.10 108.6 114.2
55.00 114.0 1156 1156 3.730 114.6 120.2
60.00 120.2 1193 1193 14.36 120.5 1255
65.00 126.2 1241 124.1 18.81 126.2 130.5
70.00 131.8 1281 1281 23.13 131.7 135.4
¥5.00 1373 132.0 132.0 27.38 1371 140.3
80.00 1426 13E.0 13E.0 31.E0 1425 1452
85.00 1479 140.0 140.0 3579 147.8 150.4
30.00 1531 1441 1441 40.00 1532 156.8
92.50 156.8 14E.2 14E.2 4212 156.8 158.6
35.00 1585 14584 1458.4 44.26 158.5 161.6
36.50 160.1 1497 1497 45.54 160.2 163.4
35.00 161.8 151.0 151.0 46.54 161.8 165.3
93.00 162.9 151.9 151.9 47.70 162.9 16E.E
100.00 1E4.0 1529 1529 48.57 1E64.0 162.0




PE[I:D"'“E"CE LAIGal F TP e
Bzl Cut F'u:uint Critizal Temp Critical Press Acentiic Factar Male it Liquid Density
. [#] [] [atm] [kg/m3]
Critical Props 0.00 175.4 3576 0.2309 E5. 07 E10.6
Cold Props 1.00 180.8 34.93 0.2343 EE.419 B16.3
o 2.00 1831 34.68 0.2376 §7.257 B18.2
350 186.5 34.32 0.2418 2513 B21.2
5.00 189.9 33.96 0.2459 §9.770 241
750 195.7 33.39 0.2529 71.865 6291
10.00 202.0 32.82 0.26071 74057 B34.3
E 1250 2082 3228 02673 7B 227 B40.3
o 15.00 214.2 31.75 0.2744 78.357 455
&) 17.50 2139 31.25 0.2813 a0, 449 B50.3
(@) 20.00 2253 3076 02292 82503 B54.9
o 25.00 2356 2985 03018 86.505 BE3.3
Q 30.00 2450 29.00 0.3151 30.374 Br0.7
= 35.00 537 2821 0.3282 94118 677.3
@© 40.00 2617 27.48 0.3410 97.743 6831
% 45.00 2E69.3 26,81 03538 101,276 E5a.4
o 50.00 2765 26.20 0.36E6 104.715 933
S 55,00 2834 2562 0.3791 108065 978
@®© B0.00 2893 25.09 0.3913 111.333 701.9
e £5.00 296.0 24 60 0.4023 114.522 705.7
% 70.00 301.9 2413 0.4133 117.640 709.2
re 75.00 3076 23.70 0.4239 120,693 7125
c 80.00 3131 23.29 0.4331 123,657 7156
- 85.00 a5 2291 04414 126.627 186
90.00 3239 2253 0.4495 129578 7216
9250 3267 2235 0.4543 131.095 7232
95.00 3295 2216 0.4590 132532 724.8
96,50 332 22.05 0.4618 133.496 725.8
95.00 3323 21.94 0.4646 134.400 726.3
93.00 3339 21.87 0.4665 135.003 727.4
100.00 3351 21.80 0.4634 135.605 725.0

_— T
Dezign Performance | Dunamics
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Performance

Reszults

Critical Props
‘Euld Props

Platz

PNA:ratio of paraffins to naphthas to aromatics.

Cold Properties

True %P at 37.8 C [atm)] 0.3743
Reid WP at 37.8 C [atm] 03067
ASTH D93 Flash Paint [C] <emphys
A5TH D97 Pour Paint [C] 1201452
Refractive Index 1.3863
Cetane Index <emphys
Rezearch Octane Mumber 429368
Wizcosity at 37.8 C [cP] 0.33139
Wizcosity at 98.9 C [cP] 0.22207
PiM
Faraffinz [Molet] 7978595
M apthenes [Maled] 17.1595
Aromatics [Moled] 3.0511



Performance Dependent Yariable | BF Curves ﬂ
Results ] .
Citice Froms www.mblastsavior.mihanblog.com
Cold Props 2000
Plots
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Example

MIX-100

methanol

methanol

Temperature
Molar Flow kgmole/h
Comp Mole Frac {Methanol)

¢ SET1 L.._J_DE @ SET-1 L:.J gﬁ:

Mame iSET-'I —Parameter

T arget W ariable kA Liltiplier -1.0000 e Vel .
= T Offset [kamale/h] T kol o3 Jsilia (ga 014380
. P — O S e dgs - uﬁ Ll 3s10 -

Variable: Malar Flaw ¢ = M aterial Stream [test] : Malar Flow . °. . -
# = Matenial Stream [methanol] : Molar Flow -Jj-j o aaaua Aada 9
~Source 2 4—’ (QA L;J‘j‘)‘j
Obiject: Imethanl:ul _v_I ‘ ”M ua:.&A J\SJP

t[ﬁunnectiunsl Farameters I ser Wariables i Con Parameters | Uszer Vanables

rLls
Delate | [ lgnaored Delete | [ lanored

11
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test I‘

SET-1 methaindi MIX-100

methanol

Temperature
(09869 [am
Molar Flow kgmole/h

Comp Mole Frac {Methanol) | 1.0000

12
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test I‘

SET.1 methainci  MIX-100

methanol

Temperature m

(09869 [am
Molar Flow
Comp Mole Frac {Methanol) _
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T Available Utilities
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=8| [ml[ X

Bailing Paint Curves-1

Wi Llkility. .. I

Boiing Point Curves 4 |
CO2 Freeze Out N
Cold Properties
Compozite Curves Liklity
Critizal Froperties

D ata Recon Lkl
Depreszuing - Dynamics
Depreszuing - Original
Drerivative Litility
Ervelope Utiliy

Hydrate Formation Ltility
Farametric Lty
Fipe Sizing

[

Add Utilty |

T Boiling Point Curves: Boiling Point Curves-1

o

Design

¢ g daaa ;2L “7‘_

Connections

MHotes

Mame

iEDiIing Foint Curves-1

Ohiect Tope | Shream

Stream

Basiz

=] 4

I Liguid “olume

www.mblastsavior.parsiblog.com

Select Object. .
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“ DataBook

[
~pallable D ata Entrie
Object Wariable
Eniling Faint Curves-1 Reid VP Edit
‘methanal talar Flow —
Inzerk:
www.mblastsavior.mihanblog.com Do
elete

1'.I'Elrial:lllfzs! Frocess Data T ables ] Strip Eharts_] Data Recarder ]_Ease Studies I

' Variable Navigator

- lo/&

—Mavigator Scope
{* Flowshest

i LCase
i Basiz

‘ O Utility

FeederBlock_methanol

FeederBlock_test

FroductBlock,_blend

www.mblastsavior.mihanbloq.cq

Flawsheet Object Wanable Yanable Specifics
Caze [Main) | blend
methanol
test
SET-1
kl=-100

il

Ad

~0bject Filter——

Al

" Streams
Unit0psz
Logicals
Columnlps
Custom

Cuztam...

. Yariable Description:;
@ g 2aaa; oy
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% DataBook

—Available Caze Studie

~Casze Studies Data Selection

Add Current Caze Study Cagze Study 1
Delete Object " ariable Ind | Dep
Bailing Paint Cu Fed4P 7 | W
TR methanol Malar Flaw | v | [
—fivailable Dizplay
{~ Tahble
f* Graph Besults... |

.= . . -
Yariables ] Process Data Tables I Strip Charts ! Data Recorder  Case Studlesl

' Case Studies Setup - Main

Caze Studies

www.mblastsavior.blogfa.com

Add

L=l E B

Caze Study 1 Mumber of Statez |2':'
Y ariable Low Bound | High Bound | Step Size
rnethanal - Molar Flow 0.0000 || 33,00 5,000

—1

Independent ¥ariables Setupl Dizplay Properties I Failed States ﬁ-

Delete

Beszults. . _
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Bailing Point Curves-1 - Reid VP (atm)

0.5500

Case Study 1

=~ Bniing Point Curves-1 - Reid ¥P

0.5000

0.4500

N

04000

0.3500

0.3000
0.0000

D OALS Aggs

10.00

20.00

a0.00 40.00 £0.00 B0.00 70.00

methanol - Molar Flow (kgmole/h)

www.mblastsavior.blogfa.com

80.00 90.00 100.0
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Cold Property Calculations Range of Validity

True Vapour Pressure @ 100°F (37.8°C) | Vapour Pressure method of selected | P=1.3 kPa
property package

Reid Vapour Pressure @ 100°F (37.8°C) | Vapour pressure of system when P>1.2 kPa

vapour:liquid ratio by volume is 4:1

Flash Point As per API 2B7.1 150°F<ASTM D86 10% (or
NBP)<1130°F, -15°F<Flash
Point<325°F

Four Point As per APl 2B8.1 140<MW<800, 1<API gravity<a0, -

110°F<Flash Point<140°F

Refractive Index

As per APl 2B5.1-1

T0<MW<600, 97°F<NBP<1000°F,
0.63<sg<1.1, 1.35<Refractive Index at
20°C<1.65

Cetane Index (Diesel Index)

Proprietary method

300°F<D86 10%<700°F

Research Octane Number (R.O.N.)

Proprietary method

D86 50% ~420°F

Viscosity at 100°F (37.8°C)

Viscosity at 210°F (98.6°C)

www.mblastsavior.blogfa.com

ASTM D86 Distillation Curve

API Figure 3A1.1 (1963)

91°F<TBP 10%<561°F

PINIA (MoI%)

As per APl 2B4.1

MW=70

63 e dana 1 oS Al
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Figure 14.12

Cold Propertics: Cold Propertics-1 Click the Select
Stream button to

Design Bame |Cold Piopelies-1 open the Select
Connections Shesm  Faw Ciude ¢ Ot Shmam Stre alm F'rCI Cess
ates ~Propsitie view.

Feid VP at3arEC 459732 kPa S p
[EETH [ 58 Flach Poril 1580 ¢ tream Process
BSTH D57 o Pairt ROTIEC view, you can select
Feftactive Index 14308
Calane Indes A7.0717 the stream you
Flesezich Octane Hum Cmmphpr want.
izcosiy of A HL FRZN6 P
iszoziy & 956 C 1.9185%4 P
1
Devign | Pelomznce | Dynamics |
|
Diekle I [ lgnored

onnections Page

You can attach a stream to the utility, and view the streams properties on
the Connections page.

The Properties group displays the following properties:

+  True Vapour Pressure

+  Reid Vapour Pressure

+ Flash Point

+  Pour Point

+  Refractive Index

+  Cetane Index

+ Research Octane Number

69 60 e * oALIS Ayl «  Viscosity at 100°F (37.8°C) and 210°F (98.6°C)



IT Cold Properties: Cold Properties-1 (=)=

Performance ~Builing Point
Cut Paint A5TH D86 | DBE Crack Reduced
BEAENA LLig 7] [c] Ic]
10 E3.25 E2.25
c a0 91.37 891.37
o | 1111 1111
o 70 1281 1281
S 90 1441 1441
(@)}
S
Q0 —PiMN:A
i) Paraffing [mole#] 79,7895
% M apthenes [mole? ] 17.15595
i Sromatics [roled ] 2.0511
- b
<
E
§ www.mblastsavior.mihanblog.com
e

Dezign  Performance D_I,Inamicsl

|

...................

Delete I™ dgnored
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Example

Ji Jlie ) e

D70 s A gled 5 )L, 0 LA ) e
3Bl

www.mblastsavior.mihanblog.com

test I‘

blend

SET-1 methaiioi MIX-100 100

methanol

Fressure

Molar Flow m kgmole/h
Comp Mole Frac (Methanol) | 10000 |
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For a comprehensive costing and sizing software package
for your entire case, Economix is available.

Figure 14.116

Design Meme  [Vessel Seing 1
;:::nctinn: Segarator (100 Select Separatar.. | o
. Clicking the Set
Costing /Defaults button
e 11_:__ — Iﬁ returns all of the
+ Huoiizont i
Clotel saaperis Eﬁmfﬂf
: LI HYSYS.
www.mblastsavior.parsiblog.com

-=|]=:£J Pelomance |

63 e dana 1 oS Al
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The following is the list of available specifications that are specific to the
orientation of the separator:

Max. Vapour Velocity
Diameter

L/D Ratio

Vapour Space Height
Demister Thickness
Liquid Residence Time
Liquid Surge Height
Total Length - Height
Nozzle to Demister
Demister to Top

LLSD (Low Level Shut Down)
Total Separator Height

@9 g2 dana 1 oS dgel

T Vessel Sizing: Vessel Sizing-1 - LI;I‘JW
: “Avallable Specifications — —active Specification
Deszign = :

: Tat. Length - Height L/D Ratio | 5.000
Connections LLSD Lig. Res. Time | 000:05:0.00
Sizing - Liq. Surge Haight Dremister to Top 0.5045

_ ) il Mozz. To Demister 1. 706
Construction ! Max. Wap. Velocity | 1.000
Costing Diameter | 09144
— || Denmister Thickness | 0.0000

: I
| |
!
I

www.mblastsavior.mihanblog.com

Add Spec I Remove Spec |

-_—

Deszign | Performance ;

Deletz | ™ danorec

.................. -
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Figure 14.113

=)

63 32 dana ;oS

+  Chemical Engineering Index
« Material Type: Carbon Steel, 5SS 304, SS 316, Aluminium
+  Mass Density

«  FMC (material of fabrication factor)
« Allowable Stress

+  Shell Thickness

«  Corrosion Allowance

[iezign
Connechors
Gizirg
Conxtmchon

Coating

holkes

Copshuchon Informalion

Chemical Eng. Inde=s = h
M at=nal Type Cearbon Sles

flass Denskp TaE
FiC .00
Alowatle Shiess 0 44ba+M
5 hell Thick n=z= 17E3
Civmogion sllowence 3170
Efficency of Jairk: .000

www.mblastsavior.parsiblog.com

Design | P=lomanc= I

Blue text is entered by the
user, and red text is entered
by HYSYS. You can change
the blue and red text.
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R T AEATE PO Ji= . . - m e
Costing Equations Help LI Vessel Sizing: Vessel Sizing-1 [;]
~Thickne
Thickness based on the strength of the long seams Desinn —Base Cost Coefficients ) ~Accessones Cost Coefficients —
B1 =[F = DA2)TER - &1 * F] + Carmrosion Allawance Connections AS i 8600 AE | 17
Thickneszs bazed on the strength of the endz . fal .2165 | A3 07438 |
3izing BT 4 580002 | &10 0.7068 |

B2 =[P * D/2 2T ER - A3 * P] + Comosion Allowance

Conztruchion

—Shell Thickneszs Coefficients—  ~5Shell kM asz Coefficients

~Shell Mazz Cozting

B =maxB1. B2 Notes &1 0.4000 Ad 08116 |

Shell Mass = P1 =D % [L + 44 % D] * B * Mass Density A2 2,000 | !
: 43 0.2000 | |
~Base Cost e ik .

Base Cost = FMC * [Inde=/252.5] “ 2™ “Costing Resul

Y =25 + A6 * Log(M) + AT * LogM™2) Cozt Equation Help...
BaseCost 1.0022+004 = .. |

-Arcceszone Ladderz and Flatforms 2931

Aszsociated Cost = [Index/252.5] * 48 * DA * L"A10

www.mblastsavior.mihanblog.com

Y ariable

Total Cost [US$)

1.301 e+004

L)

- - -
Design _F'erf-:urmann:e

[ = Diameter [m)

i = Shell Mazs [Ka)
Index = CE Fab Index
Eff = Jaint Efficiency

P = Prezsure [Kpag)

T = kax. Stresz [Kpal

FMLC = tatenial of Fab Factor
L = Length [m)

Delete |
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The Envelope utility allows you to examine relationships between

selected parameters, for any stream of known composition, including

streams with only one component. Vapour-Liquid Envelopes can be
plotted for the following variables:

Pressure-Temperature
Pressure-Volume
Pressure-Enthalpy
Pressure-Entropy
Temperature-\Volume
Temperature-Enthalpy
Temperature-Entropy

For the Pressure-Temperature envelope, quality lines, and a hydrate
curve can also be added to the plot. The remaining curves allow the
inclusion of Isocurves (Isotherms or Isobars).

Since the Envelope is calculated on a dry basis, you must be careful
when applying the utility to multi-component mixtures that contain

H,0 or any other component which can form a second liquid phase.

@9 g2 dana 1 oS dgel

29



@9 g2 dana 1 oS dgel

iT Envelope: Envelope Utility-1

=/o/es

Select Stream... |

Design Mame IErweIu:upe [ tility-1

Connechions Stream st

etz ~Ciitical Valus
Critical Temperature 27310
Critical Pressure 29.75 atm

—h arima

Cricondentherm 27360
Cricondenbar 29,77 atm

www.mblastsavior.mihanblog.com

-— B -
Desu_:lnl Perfarmance I Dynarnics I

Delete |

[~ lgnared
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@ g 2aaa;

dALS Al

Performance

Platz
Table

—Tabular D ata

Table Type | Bubble Pt | Clear |
Bubble Pt
Preszure | Dew Pt E nthalpy Entropy
[atmn] Gualiby 1 e] | [kd/kgmoale] | [k)/kgmale-C)
1779 | Quality 2 3 | -2 070e+005 1559
2573 | Hydrate i3 | -2.025e+005 167.8
4016 :zg:ﬂzm 12 59 | -1.9732+005 180.8
B0 |\ oo 5 9 | 1.91 24005 195.2
7915 | [sobar 1 B0 | -1.866e+005 205.7
1039 | |zobar 2 9 | -1.814e+005 2171
12 45 | lzobar 3 34 | 1.7 Re+005 2252
14.92 212.4 02289 | -1.734e+005 2339
17.88 228.8 0.2430 | -1.687e+005 2433
21.43 240.2 0.2687 | -1.633e+005 2837
25,68 255.9 0.3150 | -1.568e+005 Z66.0
28.87 Z67.8 0.3887 | -1.509=+005 2767
2977 2727 04781 | -1.473e+005 2834
29.75 2731 0.4529 | -1.4E5=+005 2841
www.mblastsavior.blogfa.com

_—
Design  Performance -
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Pressure-Temperature Envelope

When you select the PT radio button in the Envelope Type group, the
Vapour-Liquid Envelope for a quality of 1.0 automatically appears. This
is actually represented by two curves; one with a vapour fraction of 1.0
and the other having a liquid fraction of 1.0. These curves meet at the

The plot on the right, shows stream critical point. You can plot additional envelopes for different
an envelope for a quality of " . er e ‘L : .

0.9. A quality of 0.9 s qualities simply by typing the desired quality (between 0 and 1) in the
represented by two curves: Quality 1 and Quality 2 fields.

one with a vapour fraction of

0.9 and the other having a )
liquid fraction of 0.9. Figure 14.50

Cumeg
—B5— Bpt —=— [Dewpt Cri Pt m Frd =
| - | Huaity] | 05000
1.4004 4004 Bualty 2 | <emphy
Jm-*ﬂ"‘-‘-*'f,,% Hudrate |
1.200e004 /JE ' R\ [Ermstic Madsl: =]
1.000g4004 =
3 A \v
o
=, 000 o
(]
3 j %
2 oon
@ vl f
o i |
- . F f Clear
. Enyelope Typ
2000 ;“EF 7 =PIy
ﬁr“ CRCTH
00000 n: 341l : CPH TS
-i00.0  -1500 000 <6000 0000 4000 1000 150.0 ~ e
Ternperatura ()




* Activate the Hydrate checkbox to have
HYSYS calculate and display the hydrate
temperature curve for pressures up to the
cricondenbar. When you activate the
Hydrate checkbox, you can select from the
drop-down list the model (Assume Free
Water, Asymmetric, Symmetric or Vapour
Phase Only) to perform the Hydrate
Formation calculations
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Figure 14.51
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Figure 14.52

Curves
—5— Bt —— Deupt Iz01 lzabzr 1 2029
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You can clear all curves (except the default) at any time by clicking the
Clear button.
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The Critical Properties utility calculates both the true and pseudo
critical temperature, pressure, volume, and compressibility factor for a
fully defined stream.

(v & Pseudo Crifical Properfies

The Critical Properties utility displays two sets of critical properties, true
and pseudo critical properties. True Critical Properties are those
properties calculated using the mixing rules associated with the
property package chosen. Pseudo Critical Properties use simple linear
models to estimate the critical properties of a mixture. They are often
very different from the true critical points and have no real physical
significance, but sometimes are used in empirical correlations.

Mathematically, the pseudo critical temperature, pressure, and

compressibility (Ty, Py and Z,,) are defined as:
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n
Tpr: - Z-V:Tc!

i=1

n
P_nr: - ZJ’!.-P“-

i=1

n
Z:uﬂ - Z.VEZJ:!

i=1

where:  y;=mole fraction of component i
n = total number of components in mixture
T.; = critical temperature of component i
P.;= critical pressure of component i

Z.; = critical compressibility of component i

38



Ciitical Properties: Ciitical Properties-1

Design Mame |Eriti:a| Propertes-1
Connections Gieam  [AimFaed CESlei Siigan.
Mibas
Properties

Tre T [C] 2B
Pzeudo Te [C] 4100
True P [kFPa] 4505
Pzeuda P kP3| 24711
True ¥o [m3 kgmole] 05265
Paeudo e [m3/komole] 0.57RR
True Zc 0,540
Preudo e 0. 2444

= - .
Dezign | Dunamics I
e | N I I3

You must set up a fluid package using the Peng Robinson property
method to use this utility.
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With the Pipe Sizing utility you can perform design calculations on any
of the case streams. Results include pipe schedule, pipe diameter,
Reynolds number, friction factor, etc.

Figure 14.63

Fipe Sizing: Pipe Sizing-1

Design Mame  [Pipe Sizing
Conneclions Stream [ Selecl Stream..
Moles
Sizing [rput
Caculation Type Maw, Dizmeter
Schadula Schadula 40
Fipe [reide Diameter [mm] 470,63
Prozsuia Diop [kPadm) 1.000

www,mblastsavior.parsiblog.com

i —
Design

Delele | I lgnored
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3 ) 2aaa ) o

« Max. Diameter. The input required includes the pipe schedule,
and the pressure drop in the pipe.

« Pressure Drop. The input required includes the pipe schedule,
and the pipe diameter.

Figure 14.65

Fipe Sizing: Pipe Sizing-2

Design Mame  [Pipe Sicing2
Lzl Stream [11 Selec! Stream..
Moles
Sizing [rput
CAculation Typs Prazzure Drop
% chadula Hore
Fipe Irzide Diameter [mm] S1.00
Prazsuie Diop [<Padm) 1.090e-002

www.mblastsavior.mihanblog.com

- — e
Uesign [ Perunence |

Delele | I lgnored

42
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The following fields are available for each stream chosen.

Object Description

Calculation Type

Allows you to choose between two calculation types:

« Max. Diameter
*+ Pressure Drop

Schedule

Allows you to select a pipe schedule. You have four choices:
* None
 Schedule 40
+ Schedule 80
+ Schedule 160

If you selected Pressure Drop as your calculation type, the pipe
schedule is automatically set as None.

Diameter

If you selected Pressure Drop as your calculation type, then
you have to enter a value for the pipe’s actual inner diameter.
HYSYS then calculates the pressure drop.

Pressure Drop

If you selected Max. Diameter as your calculation type, then
you have to enter a value for the pressure drop. HYSYS then
calculates the pipe’s actual inner diameter.

63 e dana 1 oS Al
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Pipe Sizing: Pipe S1zing-1

Baformanto Yapour-Liquid Flow Regime : Stratified Flow
Results ~Stream Properties |
Phae [~ Vepu]  Loud
g Viscosity 14086002 cF 1354 P |
: Flowrate N2dkath | 8.824 ka/h |
3 Velocity 2626mds | 1.819e003m/s |
oy Dersity 3053kg/m3 | 1026 kg/m3 |
»
2 - Parameters
o)
5 Phase Vapour | Liquid |
= Reynolds Numbe|  6.3026+005 | 56,38 |
2 Friction Factor  206Be02 1135
=) Press. Drop 0.1579 kPa/m | 4.709e-005 kPa/m |
(@)
9 Scheduls | Pipe Inside Diameter| Tot. Press. Drap |
3 | Scheduie 40 | 40.83mm | 0.2664 kPa/m |

= &
Design_ Performance | www.mblastsavior.blogfa.com

Delete I [ lgnored
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HYSYS contains a Depressuring utility that lets the user examine
pressure and temperature profiles in process vessels during simulated
gas blowdowns and pressure letdowns. This utility can also be used to
safely size Pressure Safety Valves (PSV's) under normal shutdowns and
emergency conditions.

[n this module, two types of depressuring will be examined. Adiabatic
depressurization which is used to simulate the normal gas blowdown of
pressure vessels and/or piping, and the Wetted Fire model which is
used to simulate emergency conditions in a plant.

Learning Opjechives

After completing this module, you will be able to:

* Use the Depressuring utility of HYSYS

* Predict pressures and temperatures inside process vessels
during pressure letdowns and emergency conditions

» Size Pressure Safety Valves to safely meet the conditions in
your plant 46
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Information on Depressuring

The Depressuring utility in HYSYS has been created to perform

rigorous time dependant pressure and material reduction calculations.

The model is comprised of three distinct areas: physical description of
the vessel, thermodynamic constraints of the process, and the flow
regime through the valve.

Although depressurization is a dynamic process, the small steps that
HYSYS takes in achieving a solution allow this process to be modelled
in a steady state environment,

47



@)

Experience has shown that a
value of 100% works well for
INOSE pure vapour systems,
while a value between 40%
and 70% works well for most
fwo phase systems.

Thermodynamic Models

There are four models that HYSYS can use to simulate the
depressurization process, and each has its own particular application.
Using the right model is very important if accurate results are to be
obtained:

» Fire Mode - used to simulate conditions that could occur during
a plant fire. The application of an external heat source is
considered during the calculations for pressure, temperature,
and flow profiles. The heat flux into the fluid is user defined.

« Wetted Fire Mode - used as above, except that the heat flux
into the fluid is calculated according to API equations for heat
transfer from a fire to a liquid containing vessel. A wetted area
must be supplied.

« Adiabatic Mode - used to model the normal gas blowdown of
pressure vessels and/or piping. No external heat is supplied.
Heat flux between the fluid and the vessel is modelled as the
fluid temperature drops. Typically used to model the
depressurization of compressor loops on emergency
shutdown. The adiabatic model requires an isentropic
efficiency term. An efficiency of zero means that the system will
behave isenthalpically, i.e. there will be no loss of enthalpy
during depressurization. An efficiency of 100%, on the other
hand, means that the system will behave isentropically, i.e.
there will be no loss of entropy during depressurization.

» |sothermal Mode - the temperature of the fluid remains

constant during the depressurization process. The necessary
heat flux is determined by HYSYS.

18



Constant rate depressur-
ization can be modelled with
this valve equation by setting
the CI term to be equal to the
flow, and the C2 term to 0.

Valve Equations

There are also four types of valves that can be used to model the PSV.
Having these options allows you to customize the simulation. The
choice of type depends of the information that the user has available
and the physical conditions of the simulation.

+ Subsonic Valve - can be used only if the flow across the valve
is expected to be completely subsonic. This is usually the case
if the upstream pressure is less than twice the backpressure of
the valve. This valve is modelled by the following equation;
therefore, two constants must be given, C1 and C2.

(Pu;:a B Pbﬂ{k}[Pup _Pbackmu‘n)ﬂ

Py

FLOW = C1 x(
» Supersonic Valve - used in cases where little or no
information is known about the valve. This valve is modelled
according to the following equation; therefore, again two
variables are needed, C1 and C2. Generally, C2 will never vary
from 0.5.

FLOW = C1x(P,, xp,,)2 49



+ Masonellan Valve - used for general depressuring valves to
flare stacks. The equation for this model follows. C1 and C2 are
automatically set by HYSYS; these values should not be
changed without good reason. The C1 term can be changed to
maintain dimensional consistency within the equation. The Cy
of the value is usually available from the valve manufacturer.

}Cl

FLOW = (Cl }’:CL'KCFKYFK{PHJ::KF}HP

+ General Valve - use this model if the effective throat area of
the valve is known. The model makes limiting assumptions
concerning the characteristics of the orifice. The equation used
by this model follows. G, will be 1 if Sl units are used, and
3217 if field units are used. C1 will vary with the geometry of
the valve, when modelling orifices, C1 is equal to the
Coefficient of Discharge of the orifice. C2 will be equal to 0.5,
as usual.

FLOW = C1x43200X ApX K,y X (G X P, X p,, X K)C2
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Setting up the Simulation

1. Start a new case in HYSYS and select the Peng Robinson EOS
package.

ro

Add C1 to n-C5 to the component list and enter the Simulation
Environment.

3. Install two new streams in the Flowsheet, with the following data:

In This Cell... Enter... Enter...
Name Tankl Tank2
Temperature, "C (°F) 25 (75) 35 (95)
Pressure, kPa (psia) 4000 (600) 2000 (290)
Molar Flow, 1.0(2.2) 1.0(2.2)

kgmole/hr (Ibmole/hr)

wod Bojgueyiw igiresise|fu MMM

Comp. Mole Fraction - C1 0.56 0.178
Comp. Mole Fraction - C2 0.2 0.198
Comp. Mole Fraction - C3 0.1 0.193
Comp. Mole Fraction - i-C4 0.05 0.135
Comp. Mole Fraction - n-C4 0.05 0.149
Comp. Mole Fraction - i-C5 0.02 0.072
69340 dana  OALS Ayl Comp. Mole Fraction - n-C5 0.02 0.075




2] Depressuring - Original-1 -

mfl| 3¢ f&?ﬂepressu_r“iﬂr_lg '—wﬁ&nami‘cs—‘r

[B[=17%]

Mame IDeprexsuring-Driginal-‘l Unit Set ISI :J |{ q;\:\\ .Q:E\\\ﬁg\%...é§\§¢

~“Wegzel Parameter:

o o | e X

Irwventany Stream <amphy | [
Yezzel Volume | |
Liquid Yolume | |

www.mblastsavior.blogfa.com

Convert to Dynamic Depreszunng by |

o ——

Designl T abular Results ] [Graphical Results ]Natesl

Delete | I | oo

HY'57S %3.1 will no longer support the depressurng whility. The denamics depressuring
utility iz intended to replace it, and in «3.1 all existant depressuring utilities wil be
converted to the dynamic: depreszuring utility.

Design

Connections
Config. Strip Charts
Heat Flux

Walve Parameters
Optionz

Operating Conditions

Motes

Marmne !Depre&&uring - Dpramics-1

Inlets

—Weszel Parameter

[] <<Steamz> | | |

www.mblastsavior.mihanblog.com

Orientation: ¢ Horizontal o &
Flat End Yezzel Yalumne [m3] < ermptys e
Height [m] <emphys
Diameter [m] <emply>
Initial Liquid % alume [m3] 0.0000
Heat Transfer Areas
Cylindrical Area [m2] 0.0000
Top Head Area [m2] <emply:
Bottom Head Area [mz] <emphys
Correction Factors:
Metal Mass in Contact with Yapour <nongr
tetal Mass in Contact with Liguid <NonEs | =

m— .
Demgn! Wworksheet ] Performance |

Delete |

| N | (oo
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The Shortcut tool will estimate most of the physical parameters of a
distillation column with only a very basic understanding of the process.
[t is a very valuable tool to use in the preliminary design of a distillation
column.

HYSYS also allows users to estimate flow rates inside the column and it
will calculate the appropriate tray dimensions.

Learning 0pjectives

After completion of this module, you will be able to:

+ Use the Shortcut Distillation tool in the design of a column.

« Build a distillation column in HYSYS and add different
specifications.

+ Perform Tray Sizing and Rating calculations.
¢ e dana 1 oy agg
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ahortcur Column Overview
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[normation on Shorfcur Disfillarion

The Shortcut distillation tool allows users to estimate several column
parameters without knowing a great deal of information about the
specifics of the column. The Shortcut column requires much less
information in order to solve than a regular column. There are five
pieces of required information: 2 component specifications, 2 pressure
specifications, and the Reflux ratio. A fully defined feed stream is also
required in order to solve the column.

The two compaonent specifications are Light Key in Bottoms and Heavy
Key in Distillate. The Light Key is defined as the most volatile
compound to appear at the bottom of the column. The Heavy Key is
defined as the least volatile compound to appear at the top of the
column. Typically, the Light and Heavy Keys define the operation of the
column.

For example, the column that will be simulated in this module is a
depropanizer. That is to say, it separates C1, C2 and C3 from heavier
molecules like the C4's and C5's. The split occurs between propane and
i-butane. Therefore, propane is the Light Key and i-butane is the Heavy
Key.

The concentrations of the Light and Heavy Keys must also be specified.
Setting these values too low will result in a large (tall) column with a

. high Reflux, while choosing high values may result in poor product
38 dana T 028 Ayl quality and a weak separation. 56



* the Reboiller pressure should be greater
than the Condenser pressure.
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Defining the Fluid Package

Once again, the first step in any simulation is defining the fluid
package. Start a New Case and choose the Peng Robinson EOS package.
The components C1 to n-C9 must be added to the simulation.

63 e dana 1 oS Al

Installing the Feed Stream

[nstall a new stream in the PFD and enter the following information:

In This Cell... Enter...
Name Feed
Temperature, °C (°F) 10 (50)
Pressure, kPa (psia) 500 (75)
Molar Flow, kgmole/hr (Ibmole/hr) 50 (110)
Molar Composition - C1 0.32
Molar Composition - C2 0.16
Molar Composition - C3 0.11
Molar Composition - n-C4 0.11
Molar Composition - i-C4 0.11
Molar Composition - n-C5 0.05
Molar Composition - i-C5 0.05
Molar Composition - n-C6 0.03
Molar Composition - n-C7 0.03
Molar Composition - n-C8 0.02
Molar Composition - n-C8 0.01




fdding the shorfcu Distilafion

Now we can add the Shortcut Distillation operation.

&

Shorteut Distillation button

1. Double click on the Shorfcut Distillation button to enter it into
the PFD.

2. Enter the following information into the appropriate boxes.

In This Cell... Enter...

Feed Feed

Top Product Phase Vapour
Overhead Vapour OVHD Product
Condenser Duty Condenser
Bottoms Bttm Product
Reboiler Duty Rebaoiler ()

63 e dana 1 oS Al



i T-100 _ 0] x
[0.383 www.mblastsavior.mihanblog.com | ¥
- ~Components
Design Component Mole Fraction
Connections Light Key in Bottoms Prapane 0.0300
‘ Parameters HeawKey inDistlate | rButane 0.0010
|Jser Variables 0
rIessUnes
Naotes i
{Conderiser Pressure 300.000 kPa
[Reboiler Pressure 320.000 kPa
~Reflux Ratios
E xtermal Reflux Ratio 2000 |
Minimum Reflux Ratio 0.383

www.mblastsavior.blogfa.com

1\‘Duign {Rating ! Worksheet A/ Performance ! Dynamics /

Delete

| R T lgroed

-
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>
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These values are estimates
only. We will use an actual
distillation column to refine
the simulation.
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Building the Distillation Column

Eﬂistilatim Column Input Expert
10 www.mblastsavior.blogfa.com | =l ‘
Condenser Energy Stream |E|:n|:| ( j Carderser -
—- £ Totd |0vnd Vap Prad |
Colmn Hame ~ [1-101 —7"-(2 \)i'- L  Partial Oyhd Yapou Outiet
"‘\‘ — (v Full Bl
1 =
o I Oprional Side Draws
Inlet Streams Murnb of Sheam Type | Diraw Stage
Shieam Inlet Stage Stages <Mew Oullets
Feed | 7_Main 1! n= ﬁﬂ_
<Mew |rlet o
- —/ Reboler Energu Steam
Botiomms Liguid Dutlst
Siage Hurmbering i+ |HEhu ﬂ T !;l:d
{* TopDown (" Bottom Up | e =R J
-
Megt | Connections [page 1 of 4] Lancel ‘
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[n This Cell... Enter...

Condenser Pressure, kPa (psia) 300 (43.5)

Remember that these are the
same values that were used in Condenser Pressure Drop, kPa (psia) | 0

the Shortcut column.
Reboiler Pressure, kPa (psia) 320 (46.5)

5. Enter the temperatures that the Shortcut Distillation operation
estimated on the next screen.

6.  Entera Reflux Ratio of 2.0 on the final screen on the Input Expert.

@9 g2 dana 1 oS dgel 64



@9 g2 dana 1 oS dgel

65






« The HYSYS Spreadsheet is a powerful tool that allows
the user to apply the functionality of Shreadsheet
programs to flowsheet modelling. The Spreadsheet has
complete access to all process variables; this allows the

« Spreadsheet to be virtually unlimited in its applicability
and function. In this module, the Spreadsheet will be
used to calculate the required

 orifice area of a Pressure Safety Valve. Unlike the
Depressurizing utility, where the area is an input, the
flow will be inputted here and the Spreadsheet will
calculate the required area.
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Learning Opjectives

After completion of this module, you will be able to:

+ Import and export variables to and from the Spreadsheet

+ Add complex formulas to the Spreadsheet

+ Use the HYSYS Spreadsheet in a wide variety of applications
* Open and run Macro Language Editor programs

68



Process Qverviel

Tank1
Temperature 2600 |C
Pressune 4000. | kPa
Wiolar Flow 600 | kgmoleh
Comp Mole Frae (Methane) 0.5600
Comp hiole Frac (Bhane) 0.z000

Comp hale Frac (Propane) 0.1000
Comp hiole Frac (- Butane) 00600

-
Comp hle Frac (n-Butane) | 0.0500 Comb. Feed PSV
Tark1 Temperature | 32.05 | C vapour
Comp Mole Frac (-Pentane) | 0.0200 i -
-— W00
Comp biole Frac in-Pertane) | 0.0200 E':'";h'
Tank2 e
c— bl 100
Prassuna 000, | kPa
Wolar Flow 460.0 | kgmoleh I_F'E
Comp hole Frac (vethana) 01780 . Liquid
Comp Mole Frac (Bth 01280
omp Mol Frac (Ethane) SPROSHT-1
Comp hiole Frac (Propana’ 01930
Comp Mole Frac (-Butane) | 0.1350 SPROSHT-1
Comp Mole Frac (n-Butane) | 0.1400 Number of Columns | 4
Comp Mole Frac (-Pentane) | 00720 Number of Rows 1
Comp hole Frac (n-Pentane) D.ova0
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Building e Simularon

[n this module, the required orifice area for a Pressure Relief Valve will
be calculated in a manner quite different from the method used in the
Depressurization module. However, the same streams will be used.

Therefore, continue with, or open, the Depressurization case. In this
module the two streams will be combined with a mixer, a flow rate will
be specified and the Spreadsheet will be used to calculate the required
orifice area.

The addition of a VIL
Separator allows the user to
calculate orifice areas for both
vapour and liquid streams
separately.
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« seamless transfer of data between the Simulation
Environment and the Spreadsheet is a simple matter.
Any changes in the Simulation Environment are
Immediately reflected in the Spreadsheet, and viceversa.

« The Spreadsheet has several common applications. For
example, the Spreadsheet can be used to:

 Transfer variables between flowsheet objects.

 Relate the pressure drop in a Heat Exchanger to the flow.
* Perform mathematical operations using variables from the
simulation.
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'3 Session Preferences (HYSYS.PRF)

M=%

Simulation
Options
Desktop
M aming
Tool Tips
Cyramics
Perfarmnance
Licenzing
RTI Server
Column
Shatus Window

Trace “Window

General Optians

[ @Allowe Multiple Stream Connections

v “iew Mew Streams upan Creation

| Uze Modal Property iews

Iv Record Time "When Notes Are Modified
[+ Enable Crozz Hairs On PFD

Errorg

[ Dizplay Errors in Trace Window

[v Llze |nput Experts

[v Confirm Deletes

[+ Confirm Mode Switches

[~ Enable Single Click Actions
[+ Enable Cell Edit Buttan

[ Dizplay Mumernzal Errorz in Trace YWindow [lgnore Them in Dynamics Mode]

Show Property Package YW arming
[v Show Property Package Warning

Froperty Correlations
[w Activate Standard Property Correlations

[v Caonfirm Before Adding if Active Correlations are Prezent

. Simulation | Yariables J Reports JFiIes J Resources J Estenzionz J il It J Tray Sizing r

Save Preference Setb.. |

Load Freference Set... |
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L

In order for a variable to be
dragged out of a particular
view, that view must be "un-
pinned" or non-modal. Click
on the pin fo convert the view.

Importing and Exporting Variables

The contents of any cell in the Simulation Environment can be added
to the Spreadsheet. The contents of any Spreadsheet cell can be
exported to any specifiable (blue) cell in the Simulation Environment.
Note that the contents of any Spreadsheet cell cannot be simulationsly
imported and exported.

There are three ways of importing values into the Spreadsheet.

» Drag and Drop - Position the cursor over the desired item; then
press and hold the right mouse button. Move the cursor over to
the Spreadsheet. Once over the Spreadsheet, the cursor’s
appearance will change to a "bull's eye” type. Release the right
mouse button when the "bull’'s eye" cursor is over the desired
cell. The specific information about the imported variable will
appear in the Current Cell group.

+ Variable Browsing - A variable may also be imported into the
Spreadsheet by placing the cursor on an empty cell in the
Spreadsheet and pressing (and releasing) the right mouse
button. Choose Import Variable from the list that appears, and
select the variable using the Variable Navigator.

+ Connections Page - On the Connections page, press the
Add Import button and select the desired variable using the
Variable Navigator. After selecting the variable, choose the
desired cell from the Drop Down list.
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Workzheet

Conditions
Fropertiez
Compozitian
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User Variables
MNaotes

Lozt Parameters
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Stream Mame bttrn product e Lo
Wapour £ Phaze Fraction <Emphy: Pt Ats]
Temperature [C] 2.0000 Sl i
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To view the available HYSYS
functions any time, press the
Function Help button. This

view has two pages, Functions

and Expressions.

Available Expressions and Functions

—bd athematical Operataor

¥ SPRDSHT-1

[] Bracketz [2+3]45 E@
& kultiplication 2504
/ Division £214 ~Current Cell
Ewxmnrtable
. Addiion A4 + B5 2l r
Subtraction &4 - B5 | B2 Wariable: | dngles i | "I
& ¥ ta the Y e ; _
! Factorial 41 | www.mblastsavior.parsiblog.com
. Carnrna FEMRANGE A1 A2.43) | ,
AT Floot 4RT 2== 1 ﬁﬁmpm B C D B
i=314169.. Fl =1
J FI Bl 2 J 2.000 -
~Operator Precedence i <empty> i
Highest all funchions £ e
LLRT £
“/  www.mblastsavior.mihanblog.com 7 <emply>
o 8 | | =
£ ==__!=__ == F| I I 3
OR. &MD. =0R f= L Rt
Lowest commas and parentheses Connections I Parameters I Formulas = Spreadsheet | Calculation Order }Ies I I

M athematical Expressions | Logical Expressions I td athematical Functions

Delete |

Spreadshest Only... I [ lgrored
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Adding Spreadsheet Functions

The HYSYS Spreadsheet has extensive mathematical and logical
function capabilities. Users familiar with common Spreadsheet
programs will immediately recognize the form of the HYSYS functions
as similar to the form used by these other programs.

All functions in the HYSYS Spreadsheet must be proceeded by either a
'+" oran "@" depending on the type of function. Plus signs (+) are used
for straight mathematical functions: addition, subtraction,
multiplication, and division. The ampersand (@) is used before special
functions such as logarithmic, trigonometric, and logical functions.

A cell’snumerical value can be
copied to another cell using
the simple formula, +Al, for

example.
@9 g2 dana 1 oS dgel
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Some examples of the HYSYS functions and their form follow here:

+ Addition - uses the "+" sign, e.g. +A1+A2

+ Subtraction - uses the "-" sign, e.g. +A1-A2

+ Multiplication - uses the "*" sign, e.g +A1"A2

+ Division - uses the "/" sign (not the "\") e.g. +A1/A2

+ Power - uses the """ sign, e.g. +A2"4

+ Factorial - uses the "I" sign, e.g +A2!

+ Square Root - uses the "@SQRT" function, e.g @SQRT(A2)

+ 3ine, Cosine, and Tangent - use the @sin, @cos, and @tan
functions, e.g @sin(A2). Inverse trigonometric functions are
also available, @asin, @acos, and @atan. Hyperbolic
functions can also be represented in HYSYS, they use the form

@sinh, @cosh, and @tanh.
g/ + Logarithmic Functions - are represented in HYSYS with the

following forms: @In, @log, and @exp.

_ _ * Pi-simply enter "+pi” to represent the number 3.1416....
Parenthesis are mandatory in

many of the advanced HYSYS
functions.

They can also be used fo
designate the calculation
arder. 77



Logical Operators

The HYSYS Spreadsheet supports Boolean logic, essentially a true/false
logic. A true statement has a value of 1, and a false statement has a
value of 0. For example, suppose that the cell A1 has a value of 10, and
the cell A2 has a value of 5. If the logical statement +A1<A2 were entered
into cell A3, The cell would display a value of 0 because the logic
statement is false.

The following logical operators can be used in Boolean logic
statements:

+ Equal to - uses "==", e.g +A1==A2

+ Not Equal to - uses "I=", e.g. +A1l=A2

+ Greater than - uses ">", e.g. +A1>A2

+ Less than - uses "<, e.g. +A1<A2

+ Greater than or Equal to - uses ">=", e.g. +A1>=A2
+ Less than or Equal to - uses "<=", e.g. +A1<=A2
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The "else" is not optional here.
An IfiThen statement is not
valid in HYSYS.

4
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IF/THEN/ELSE Statements

The HYSYS Spreadsheet also supports the basic IF/THEN/ELSE
Statement. The form of this statement is:

@if (condition) then (if true) else (if false)

The condition is a logical expression, such as "Bl<= 10", The if true
represents what the cell will show if the condition is true; it can be a
number or a formula. The if false represents what the cell will show if
the condition is false; it can also be a number or a formula.

An example of the completed statement follows.

@if (B1<=10) then (B1*2) else (B1/10)

Suppose that the value in cell BI is 8. What will the IF/
THEN/ELSE Statement shown above calculate?
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The formulas that will be used to calculate the orifice area are based on
API-520. The formula for orifice area for the vapour stream is:

4 = Mxﬁfl"le'
v e
CXKdXKﬁXKFXPX -\.'JMI'V

And the equation for the orifice area required for the liquid flow is:

_ G x ,,/S G
H.L - ."_
228X Ky x K, x K, X JAP
Variable Type Unit
Area in®
Temperature Rankin (R)
Actual Liquid Volume Flow USGPM

@9 g2 dana 1 oS dgel

Note that all of the constants
given here are defined in Field
units. Using SI units without
changing the constants will
give wrong results.
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The terms in the above equations are defined here:

Ay and A, = the orifice area required for vapour and liquid
flows, respectively, in square inches.

M = the mass flow of the vapour stream in Ib/hr.

T = the stream temperature in Rankin.

Z = the compressibility factor of the vapour stream.

C = the Vapour Flow constant = 315, for this example.

Kq = the Coefficient of Discharge of the orifice = 0.953, for this
example.

K}, = the Vapour Flow Correction Factor = 1.0, for this example.

Ky = the Vapour Flow Factor for variable back pressures, used
with bellows values only = 1.0, in this example.

MW = the average Molecular Weight of the stream.
P = the pressure of the stream, in psia.

G = the actual Volume Flow, in GPM.

SG = the specific gravity of the liquid stream.

Delta P = Pressure Drop across the valve, in PSI.

Ky = the Liquid Flow Factor of variable back pressures, used
with bellows valves only = 1.0, in this example.

Ky = the Liquid Viscosity Correction Factor = 1.0, in this
example. 81



B

Spreadsheet Button

* Change the size of the Spreadsheet to 4
columns and 15 rows.
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9 SPRDSHT-1 ==
Spreadzheet Parameters Dynamic: Execution
Mumber of Columns | 4 Before Pressure-Flow Step| W
Mumber of Rows || 15 After Pressure-Flow Step | [T
Unitz Set | mb E ach Composition Step | I
Alway Update Expaorts | I
E=portable Cellz [izible in Spreadsheet's YWariable List]
Cel Yizible Mame YYarable Mame Yarable Type

WWW.mblastsavior.blogfa.com

—

Connection:  Parameters | Formulaz J Spreadzheet J Calzulation Order Jnles Jr

Delete Function Help... | Spreadsheet Only.
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-='"-‘ Connections )(F'arameters anrmulasl Spieadtheet / Lzer Varables

Delete |

Functice Help. . |

Spreadshiest Only... |

www.mblastsavior.blogfa.com | x
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Expoitable r
[ ar i eiable ) Erigles it
i) B C I
1 Wapour Orfics Arcs Liguid Oufice Area
2 faszs Fiow Yolime Flow
3 T emperature Dty
4 Z Fachor 5.G. |
] Flow Constan, C Ha0 Fressure
E k.d 1.9520 Back Prezzure 14,70 pzia
i Pressure Delta P
i kale Yeight ko 1.000
il kv 1.000 kL 1.000
10 kb 1.000 k.d 0. 7500
11
12 Area brea
13
14 TOTAL AREA,
1h

Of course, labels are not
necessary, but as the Spread-
sheet grows, it can become
difficult to remember what
each number represents.
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The following variables have to be imported into the Spreadsheet:

In this Cell... [mport...

B2 PSV Vapour - Mass Flow

B3 % PSV Vapour - Temperature

B4 ;_E: PSV Vapour - Phase Z Factor

B7 :;g PSV Vapour - Pressure

B8 ';% PSV Vapour - Molecular Weight
D2 fg PSV Liquid - Act Liquid Vol. Flow
D3 g PSV Liquid - Mass Density

D5 - PSV Liquid - Pressure
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The following formulas can now be to be added to the Spreadsheet:

In this Cell... Enter...

Bl2 +(b2*@sqrt(b3)*@sqrt(b4))/
(b5*b6*h7*b9*b1 ﬂ*@sqrt[bﬂ}]

D4 +d3/62.4

D7 +d5-d6

D12 +(d2* f_*"sql't[dfl]l]a’
(22.6*d8*d9*dl ﬂ*@"sqrt[d?)]

Cl4 +b12+d12

63 e dana 1 oS Al
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The final Spreadsheet should look like this:
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| www.mblastsavior.mihanblog.com | ]
—Currant Cel
Eppotatile r
Al il | Srales i
B B C I
1 Yapour Orfice Aree Liquid Qiifice Araa
2 fazz Fiow 2 309e+04 [bhr "alime Flow 1636 USGPH
2 Temperat.re 5494 R Desity 3160 b#ft3
d £ Factor 0.83m 56 0.5065
] Flow Caonstant, C J15.0 Fresure 4351 psia
E k.d 09530 Back Presure 14,70 pzia
7 Pressure 435.1 pzia Deka P 4204 pzi
o fd ale Y eight 2h.06 . 1.000
9 Ko 1.000 Fu 1.000
10 Kb 1.000 K.d 0.7500
11
12 drea 09317 in2 Lrea 0.3443 in2
13
14 TOTAL ARE&, 1,276 ind
15

.="..,l Connections /{ Parameters j Fnrmulaﬂx}\ﬁplead:heet Lzer Wariables

Celete |

Function Hep... |

Spreadzheet Only... |

What is the total required area of the orifice?
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HYSYS contains a multi-variable steady state Optimizer. Once your
flowsheet has been built and a converged solution has been obtained,
you can use the Optimizer to find the operating conditions which
minimize (or maximize) an Objective Function. The object-oriented
design of HYSYS makes the Optimizer extremely powerful, since it has
access to a wide range of process variables for your optimization study.

The Optimizer is available for
steady state calculations
only; it does not run in

Dynamic made.
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example

) &Y geans s il 7 0 S 3 nE5,ne6,nc7,ne8,nc9 cbs
1 gd oe g A Akl lea

«  Maximize(distillate .+ side stream 1 ,+ sSide stream 2 .+ side

stream 2 ¢ + bottom )
* Subject to:
e 5<=reflux ratio<=10
« <=distillate/feed <=0.7
 <=sjde stream 1/feed <=0.7
» <=side stream 2/feed <= 0.7
» .05<=Dbottom/feed

ncé

e FP:.CS unit-set :field

63 e dana 1 oS Al
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cond

duty

52

dostillate

51
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i-Pentane
h-Hexane
h-Heptane
n-Octane
n-Monane

w1 Distillation Column Input E)q{:%rt

=

f* Top Down (" Botam Up

et >

63 e dana 1 oS Al

Condenser Energy Stream ||:|:|n|:| duity Condenser
= & Tatal
Colurnn Hame |T-100 0 = Partial Dwhd Liguid Qutlet
" Full Rl ||:||:ustillate ﬂ
1 - I==
] 2 [ Wwihater Draw
Irlet Streams
Stream Inlet Stage # Stages Optional Side: Draws
- feed  |[11_Ma n=l3 — — — == Stream Type | DrawStage | «
< Stream = 21 L 5 Main =
22 L |16 Mai -
n-1 Febailer Energy Stream
n -
|re_|:.|r|:|ut_l,1’ J Bottams Liguid Outlet
Stage Mumbering i+ |t":'tt':'m ﬂ
Ei=

Connections [page 1 of 4] Cancel
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! Distillation Column lnput Expert

)
g

Condenzer Pressure

|2EI.EIEI pzia
. Condenser Preszure Drop
|1 000 pzi
Rebailer Pressure
PE.DD pzia
< Prev | Mext > | Pressure Profile [page 2 of 4] Cancel
»4 Distillation Column Input Expert
Liguid Rate [200.000
=g =
. Reflux B atio
000 Flow Basiz | Mass -
I==
< Prev Dane... Side Ops = Specifications [page 4 of 4] LCancel
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Stream Mame feed
Yapour / Phasze Fraction 0.00000
Temperature [F] 10.000
Pressure [psial 25.000
M 1
h-Pentane 3.0492
h-Hexane 1.2764
h-Heptane 1.5967
h-Octane 043770
h-Monane 21187

—Specsz Summary

Specified Y alue
Reflux R atio 5.000
Refiux Rate Lempkys
Btz Prod Rate {Emphys
z] Rate 2.000
z2 Rate 2.000
Digtillate R ate 200.0
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w Column: T-100 fCOL1 Fluid Pkg: Basis-1  Chao Seader M =3
Performance | ~Tray by Tray Propertie
T emperature ~Colurnn Trap Range
Suminary Preszure
. o Al
Colurit Profiles Flow . View Table
Tranzport Properties i o
Feeds/Froducts Composition _ Single Tower
K Values [~ Live Updates
Plots i  From/Ta
Light/Heawy Key

—Azzay Curve

(B oiling Paint Assay
bolecular Wi Azzay
Density Azsay

Wiew Graph... |

View Table... |

‘m . - . . .
Design ! F'arameters_] Side Ops !Hatlng_] Wiorkzheet Perfurmancel Flowzhest ! Reactions J Dyramics l

Delete

Columh Ervvironiment.... I

Fun Beset | . Converged [+ Update Outletz T lgnored

-

Jga.dm

T oALS dggl
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B SPRDSHT -1 mEx]

Spreadsheet M ame |5F'FEDSHT-1

~Imported Y ariable
Cell Dbject " ariable Description Edit Impaort... |
A1 doztillate Comp kMalar Flow [n-FPentane]
B2 2] Comp Malar Flow [n-Hexane] &dd Impoart... |
A3 T Comp Malar Flaw [n-Heptane]
Bd 52 Comp Malar Flow [n-Octane] | Delete Impart |
[ bottaom Cormp taolar Flow [R-Monane]

~Egported Y ariable

Cell Object Y ariable Description Edit Erpart.. |

- AddEsport. |

Lrelete Expor |

SPRDSHT-1 =

Eunnectiunsl Pararneters I Formulas I Spreadsheet I Calculation Order !Ies ”=-

Delete | Function Help... I Spreadshest Only... | I~ lgnored
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B SPRDSHT-1

-I:Iﬁ

=)

—Current Cell

Warable Type: | Cornp. Mole Flow

;I Exzportable v

B1 Wariable: I

Angles in: Fad =

|=a'| +as+attad+ad

A

B

2.E803 lbrnoledhr || 79376 lbraole ke

1.1658 lbrmale/hr

1.1584 lbrnale/hr

0.2385 lbrnale/hr

26247 lbrnaleshr

=L 0| 00 ]| O T | D

<

Connections I Parameters IFu:urmuIas Spreadsheet | Calculation Order I|ES “—

o

Dielete |

Function Help...

Spreadsheet Orly... | [ Ignared

% DataBook

—wailable Data Entrie

Ohbject W ariable

T-100 Spec Walue [Reflux R atia)
T-100 Spec Value [Diztillate R ate]
T-100 Spec Walue (=1 Rate]
T-100 Spec Value (=2 Rate)
SPROSHT-1 B1:

m—
Wariables | Process Data Tables I Strip Charts I D ata Recorder I Caze Studies I
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4
»

4

@ g 2aaa;

‘4 DataBook

—Awvailable Caze Studie

Case Study 1

&dd

Delete |
"Wiew, . |

—&vvailable Dizplay
= Table
% Graph

Hezulkz,

~Caze Studiez Data Selection

Current Case Study |Ease Study 1
Object " ariable Ind | Dep|
T-100 Spec Value [Reflus Ratio) | W | [
T-100 Spec Value [Distllate Rate] | 7 | [
T-100 Spec Walue [s1 Rate] | W | [
T-100 SpecWalue [s2 Rate] | [T | [T
SPROSHT-1 Bl W

e
Y ariables _l Frocess Data Tables I Strip Charts _l Dats Recorder  Case Studies

»4 Case Studies Setup - Main

/o

Caze Studies
Ease Study 1 i IEase Study 1 Mumber of States |BB
" ariable Low Bound | High Bound | Step Size |
Spec Yalue [Reflux R atio] 5.000 10.00 (1. 5000
Spec Value [z1 Rate] 1.000 4,500 .5000
e ——1
Independent ¥ariables Setup | Display Properties I Failed States
sed | D Results.. | ‘ Start |

dALS Al
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Case Study 1

B1: (Ibmole/hr)

Ve

Graph Control
Wiy Control

%El% Angle: IW

= = Azirmuth: |33.E|

w v Always Apply

Plane Shce
(w220 Y20 Mone

i T

Wiew |

[ Hidden Line Remaoval
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le Edit | Simulation Flowsheet PFD Tools  Window Help

N = Main Properties, .. kel

i HYSYS =ML,

o Optimizer... F5

H-H ﬁ |E| Event Scheduler, ., % Ckrl+-E
Isj Inkeqratar, .. Chrl+I

Simultaneous Adjust Manager

#0= Dynarnics F7
SEF Solver Holding Fa

ﬂ Enter Basis Environment Ctrl+-B
% Enker Sizing and Economix Environment

Simulation Case User Yariables. ..
Import and Expark User Yariables, ..
H oil output Settings. ..

optimizer
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Terms ‘ Definition

Primary Variables

These are the variables imported from the flowsheet whase
values are manipulated in order to minimize {or maximize)
the objective function. You set the upper and lower bounds
for all of the primary vanables, which are used to set the
search range, as well as for normalization.

Objective Function

The function which is to be minimized or maximized. There is
a great deal of flexibility in describing the Objective Function;
primary variables can be imported and functions defined
within the Optimizer Spreadsheet, which possesses the full
capabilities of the main flowsheet spreadshest.

Constraint Functions

Inequality and Equality Constraint functions can be defined
in the Optimizer Spreadsheet. An example of a constraint is
the product of two variables satisfying an inequality (e.g., -
A*B<K).

The BOX, Mixed, and Sequential Cluadratic Programming
(SQP) methods are available for constrained minimization
with inequality constraints. Only the Original and Hypratech
SQF methods can handle equality constraints.

The Fletcher-Reeves and Quasi-Newton methods are
available for unconstrained optimization prablems.
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Configuration Tab

The Configuration tab allows you to select the Optimizer mode you
want, by selecting appropriate radio button in the Data Model group.
HYSYS has five modes of Optimizer:

 Original. The Default option from HYSYS 2.4..

* Hyprotech SQP. The new Optimizer available for HYSYS 3.0.
« MDC Optim. The Optimization option from HYSYS 2.4.

« MDC DataRecon. The DataRecon option from HYSYS 2.4.

« Selection Optimization. The Selection Optimization option
available for HYSYS 3.1..

S04 dada 1 0ALIS dgd 101
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&l Optimizer M
—Adjuzted [Primary] % ariable

Ohject " ariable Description Low Bound Curment ' alue High Bound Feset Walue | Enabled
I-1 ] Spec Walue [Reflux R atia) R.000 10.00 20.00 LEmpky: v
T-100 Spec Value [Distillate B ate] 1000 200.0 4000 <ernply: v
T-100 Spec Walue [z1 Rate] 2.250 4 500 9.000 <emphys "
T-100 Spec VYalue [=2 Rate) 1.000 2000 4.000 <emphys v

Add... | Edi... | Delete | Save Cument | Rezet Current |

Ennfii Yariables | Functions I Pararneters I Muanitor I
Deete | SpreadSheet. | S|

@9 g2 dana 1 oS dgel
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All variables must be given upper and lower bounds, which are used to
normalize the Primary Variable:

X=X1ow

o N (13.1)
o Yhigh ™ Xlow

The upper and lower bound for each Primary Variable should be chosen
such that a reasonable flowsheet solution is obtained within the entire
range. For example, assume that the Primary Variable is the Molar Flow
of a stream being fed to the tube side of a heat exchanger. If this Molar
Flow is too low, a temperature cross may result in the heat exchanger,
which stops the Optimizer calculations. In this case, the lower bound
should be chosen such that the temperature cross does not occur.
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Buttons

Delete

Description

Erases all the current information from the Optimizer and its
Spreadsheet.

Spreadsheet

Accesses the Optimizer's dedicated Spreadsheet.

Start/Stop

Starts or stops the Optimizer calculations. An objective function
must be defined prior to the start of the calculations.

63 e dana 1 oS Al
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L OptimizerSpreadsheet = ||= |ﬁ

—Imported Y anable

Cell Ohiect Y ariable Description Edit [mport.... |
&1 dostill ate Comp kalar Flow [f-Pentane]
A2 51 Comp Malar Flow [n-Hexane] i addImport. .
&3 T Comp Malar Flow [n-Heptane]
&4 52 Comp Malar Flow [n-0ctane] Delete Irmport |
A5 bottom Comp Malar Flow [n-Monane]

—Exported Yariable
Cell Object Wariable Description Edit Expart. .

|
Add Expart... |
[elete Export |

m—
Connections | Parameters IFDrmuIas I Spreadshest I Calculation Order lles Ir

Function Help... | Spreadshest Only... | [~ Ignared
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g OptimizerSpreadsheet

=)
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=)

B=]

—Current Cell
Yariable Tepe: I Comp. Male Flow LI Ezportable v
| &E Y ariable: I Angles ir; | Aad =
|=a1 +a+ad+ad+ah
&, C 0
1 2. 6748 lbmoledhr
2 1.1965 lbmoledhr
3 0.0005 lbrmoletr
4 0.0085 lbrmoler
5 02226 lbrmolehr
B 41029 lhrmolehr
i i
b
9
10
Ki |
T

Connections  Parameters IFl:nrmuIas Spreadsheetl Calculation Order ]al:ules I

Function Help...

Spreadsheet Only. .. | [~ Ignored
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L OptimizerSpreadsheet

B=%)

—Imported Yariable
Cell Ohject Y ariable Dezcription Edit [mpart... |
a1 dogtillate Comp Malar Flow [h-Pentane]
fiy z1 Cornp Moalar Flow [n-Hexane] &dd Irnport. . |
a3 %2 Comp kalar Flaw [n-Heptane]
&4 52 Comp Malar Flaw [r-0ctane] Delete Import |
fila bottom Comp Malar Flow [n-Honane]
B1 dostillate kalar Flaws
B2 1 kalar Flaws
B3 22 Malar Flow
B4 bottom b &gz Flow
BS feed b &z Flow
o
—Exported VW ariable
Cell Object % aniable Descrption Edit Export.. |
Add Export... |

[elete Export

‘Eunnectiuns Pararneters IFnrmuIas I Spreadsheet I Calculation Order lles “=|-

Funchion Help... | Spreadsheet Only. .. | [ lgnored
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B OptimizerSpreadsheet mEX|

—Faormula Surmmary

Cell Formnula Fezult
Fitss =3l +a2+ai+al+ah 41023 lbrnoledhr
D2 =b1/bh 293 e-003
D3 =b2/bh 4 787e-003
Dd =b3/bh 2129e-003
D& =h4./bEh 2.038e-002

£l I ]

-
Connection: | P Furmulasl Spreadshest I Calculation Order lles I
Function Help... | Spreadsheet Only... | [ lignored
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jm OptimizerSpreadsheet M]

—Current Cell

Yariable Tope: I LI E zportable ra
07y W ariable; I Anales i I
|
A B C D
1 2.5540 lbroletr 2.595 |brnoletr
2 1.2351 |brnolehr 3,322 lbrnaledhe 2 7E1e-003
3 0.0332 Ibrnole/hr 1.100 Ibrnaleshe 253de-003
4 0,381 |brnolehr 5.3 bl 1.170e-003
5 2 4326 Ibrnalehr 940.0 b hr 03354
G 66360 Ibraolehr
7 I 0.0000
a 07000
9 5 000e-002
10

m—
Connections IF'arameters Liﬁpleadsheet Calculation Order I zer Vanables I

Function Help... | Spreadsheet Only... | I e
d .
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4 Optimizer =2
Cell AR " Minimize
Current Value 6. E36026E0 i+ Mazimize
—Canstraint Function

Mum  LHS Cell | Current Value| Cond! BHS Cell | Current Value| Penalty Y alue Add
1 D2 2761e-00 | = D7 0.00000 1.0000 =
2 D2 27611000 | < Da 0. 70000 1.0000 Delete |
3 K] 3534000 | = D7 0.00000 1.0000
4 K] 35340000 | < D2 0. 70000 1.0000
5 D4 1170000 | = D7 0.00000 1.0000
E D4 1.1700e-00 | < Da 0. 70000 1.0000
7 D& 033542 | > D3 5.0000e-00; 1.0000

T

— . . - .
Configuration | % Fun-::tu:msl Fararmeters IMDnltu:ur I
Dete | spreschest. | D [ e

The Functions tab is only
G106 Jada 1 2 AUIS A available if you select the 110
Original configuration.
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Composition vs. Tray Position from Top

1.00 5

n-Fentans (Lighk)

0.900 FHeErEme (gt
—= “f-Heptane (Ligh

T
[

0,300
= r%?:tane (Light W/E——EI\

B - v

o I 7 i

Mole Fraction

0.400 \&Q / XW
0.300 H /u \

[

0.200 3 /@/E ;\E\EJ\E\
1.006-001 3 E/E/:J = <] S5
[]_[]DDE_'.'T‘.'T'...'T‘.'"‘.'T‘.'_.'.'T'... —‘—g\E“:“ﬁ'—'

0 5] 10 15 20
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You can specify the Objective Function in the Cell field. The current
value of the objective function is provided in the display field below the
Cell field. Further, the objective function group is the location where you
can specify (via radio buttons) to minimize or maximize the objective
function.

The Constraint Functions group is where you can specify the left and
right sides of the Constraint function (in the LHS Cell and RHS Cell
columns). Specify the relationship between the left hand and right hand
cell (LHS = RHS, LHS < RHS, LHS = RHS) in the Cond column. The
Constraint Function is multiplied by the Penalty Value in the
Optimization calculations. If you find that a constraint is not being met,
increase the Penalty Value; the higher the Penalty Value, the more weight

that is given to that constraint. The Penalty Value is equal to 1 by default.

The current values of the Objective Function and the left and right sides
of the Constraint Function cells appear in their respective fields.
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» Optimizer g %
—Optimizer Parameter
‘ ocheme SGF
b airnum Function Evaluations 200
| Tolerance 1.000e-05
| b awirumn [berations a0
taximum Change|teration 0. 3000
Shift & [ 1.000e-02
Shift B 0.000e-0

e — e ———————————————————————
- Configuration J VariablesJ_li Parameters -

Doite | SpreadShest. | MM St |

- The BOX, Mixed, and SQP t
The Parameters tah is onl ; ! :
available if you select the . Methods allow for Inequality
Original configuration. Consftraints. Only the SQP
Method incorporates Equality
O dada ;oIS Ay Constraints. 113




Unconstrained Constrained Problems: Constrained Problems: | Calculates

Problems Inequality Equality Derivatives
BOX X X
Mixed X X X
SapP X X X X
Fletcher-Reeves X X
Quasi-Newton X X
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REx)

ptimizer

—Optirmizer Moniter Infarmatior

Iteration Cum. Func. Eval | Objective Function bec YWalue [Reflus Ratiec Walue [Diztilate Ra Spec Walue [51 Rate] Spec YWalue (22 Rate] Constraint 1 Constraint 2 Canstraint 3 Constraint 4

1.00000 £.00000 E.63603 3.93387 2366822002 4.18562-004 1.38599-004 2. 76106003 0.697239 353397003 096466

M

-
il LH

 Configuration ]Variables I Furctions I Parameters Mnnilull

Delete | SpreadShest.. | | sen |
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txample: Original Oprmizer

E-100
ool —_
" £-100 Out :m__.
OptimizerSpreadsheet E-100 Bﬂh :»;rar
- A1 00
E-100 Feed E-100 Caol Ot
E-101|Cool Qut l;g o
ﬂ = —
Feed E-101 Feed E-102
TEE-100 =107 Fesd
< 102 Coal
Valve E-mﬁ:'am In Qi
I WLY-100
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Tab [Page] In this cell... Feed E-100 Cool In Valve In E-102 Cool In
Worksheet Temperature (F) 20 -142 120 <gmpty=
[Conditions]  precsire (psia) 1000 250 350 251

Molar Flow (lbmole/hr) | 2745 1542 <empty= 1640
Worksheet Methane Mole Frac 0.7515 0.9073 0.0000 0.2828
[Composition]  I"E42ne Wole Frac 0.2004 00927 0.0000 02030

Propane Mole Frac 0.0401 0.0000 1.0000 0.1414

I-Butane Mole Frac 0.0040 0.0000 0.0000 0.1313

n-Butane Mole Frac 0.0040 0.0000 0.0000 0.1515
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Heat Exchanger [E-100]

Tab [Page] In this cell... Enter
Design [Parameters] Tubeside Delta P 10 psi
Shellside Delta P 10 psi

UA

4 00e+04 Btu/F-hr

Heat Leak/Loss

None

Heat Exchange Model Weighted
Intervals (E-100 Feed) 10
Intervals (E-100 Cool In) 10
Dew/Bubble Pt (E-100 Cool In) Inactive

Heat Exchanger [E-101]

Tab [Page] In this cell... Enter

Design [Parameters] Tubeside Delta P o psi
Shellside Delta P 1 psi

UA

5.00e+04 Btu/F-hr

Heat Leak/Loss

Naone

Heat Exchange Model Weighted
Intervals (E-100 Feed) 10
Intervals (E-100 Coal In) 10

63 e dana 1 oS Al
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Heat Exchanger [E-102]

Tab [Page] In this cell... Enter
Design [Parameters] Tubeside Delta P o psi
Shellside Delta P 2 psi
UA 3.50e+04 Btu/F-hr
Heat Leak/Loss None
Heat Exchange Model Weighted
Intervals (E-100 Feed) 10
Intervals (E-100 Cool In) 10
Dew/Bubble Pt (E-102 Coal In) Inactive

63 e dana 1 oS Al

Temperature of stream E-102 Out, -40°F
Vapour Fraction stream E-101 Cool Out, 1.00
Temperature of stream E-100 Out, -65°F
Pressure of E-101 Cool Out, 20 psia
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Name Feed | E-100 Cool I Valveln | EA02Caoolln|  E-100 Feed
Vapour Fraction 1.0000 08249 0.0000 0.0363 1.0000
Temperature [F] 2000 1420 1200 8793 20,00
Pressure [psial 1000 2500 300 2510 1000
Malar Flow [Ibrnole/hi] 2745 1542 3754 1640 1077
Mass Flow [Ib/h] G677es004  2674e+004  16%5e+004 | 5007e+004  2187e+004
Liquid Vohirme Flow [barel/day] | 1.156e+004 5361 2237 3086 4535
Heat Flow [Btu/hr] 9752e+007 | 54714007 | 1.887es007 | B.315e+007 | -3.825e+007
Name E-101 Feed E100 Out E-102 Out Miver Out | E-10 CodlIn
Vapour Fraction 1.0000 0.0000 0.3714 00342 05234
Temperature [F] 2000 £5.00 40,00 4719 28,68
Pressure [psia) 1000 3900 330.0 390.0 21.00
Molar Flow [Ibrnole/hi] 1668 1077 1658 245 375.4
Mass Flow [Ib/h] 3389e+004 | 2187e+004 | 3309e+004 |  55677e+004 16550+004
Liquid Volume Flow [barrel/day] 7027 45 7007 | 1.156e+004 237
Heat Flow [Btu/kr] 5927e:007 | 410504007 | 6224e+007 | 1.033e+008 | -1.887e+007
Name E00Cool Out | E-102Feed | E-101 Cool Out | E-102 Cool Out “New ™
Vapou Fraction 1.0000 0,545 1.0000 01583

Temperature [F] 2168 1330 3084 5617

Pressure [psial 2400 495, 20,00 2450

Malar Flow [Ibrmole/hi] 1542 1568 3754 1640

Mass Flow [Ib/hi] 2674e+004 | 330894004 16554004 | 59074004

Liquid Vokme Flow [barrel/day] 5961 7027 2237 3086

Heat Flow [Btu/hr] 51906007 | BOBTesD07 | 174784007 | -B158e+007

@9 g2 dana 1 oS dgel
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Ontimizing Overall Uf

The Optimizer determines the optimum Tee flow ratio such that the
Overall UA is minimized. Therefore, delete the individual heat
exchanger UA specs and replace them with the following:

«  Temperature of E-102 Cool In —-85°F
+  Flowrate of Valve In — 495 Ibmole/hr

+  Flowrate of E-101 Feed — Optimized variable (Initially set to the
previous flow rate of 1,670 Iomole/hr)

After replacing the specs, the flowsheet solves and UAs are calculated.

63 e dana 1 oS Al
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Adusted [Frimay] ariables

Okject Yarniable Desciplicn LowBound | CurentYalse | HichBound Reset Value | Enabled |
E-101 Faed Malar Flow 1450 1E70 1200 <ol |
Add... | Edit.. | Delge | Save Currert | Hese: Curent |

Ciakts

" — i
Caonfiguration ‘h"mid]le:l Functions I Farameters IMnnitur I
sttes. | I G|

The search is now within a range of 1450 Ibmole/hr - 1800 Ibmole/hr to

avoid a temperature cross.

@9 g2 dana 1 oS dgel
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B OptimizerSpreadsheet

uw & OptimizerSpreadsheet M@

—Current Cell
| Sariah Wariable Tpe: I LI Exportable rd
—Imparted Y arable
AR Wariable: Angles i
Cell Object Yariable Description Edit Impaort... | B I -
Al E101 [, I
A2 E-100 |1,
A3 E-102 |14, & B C D
peieteimport | || 5 gassenant n
2 3.983e+004 BrusF-
3 2 646e+004 BruF-
4 1.5592+005 BhuF-
3 0.0000
B
7
a
—Exported Wariable g
Cell Object " ariable D escription Edit Export... | 10
Add Export... |
Delete Export |
< |

-—

Connections | Parameters IFDrmuIas I Spreadsheet I Calculation Order lles I

" Connections IF'arameterS IFurmuIaS Spreadsheet | Calculation Order Illes II—

Function Help... | Spreadshest Only... | [~ lgnaored

Function Help... | Spreadshest Only... | [~ lgnared
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Click the Spreadsheet tab. In cell A4, enter the formula, +al+a2+a3.
This sums the UAs. In cell A5, enter 0.0. This is used in the
constraints.
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betting Started in Sfeady

Clare

WLv-1m
Freggare Dop | 7000 | kP23
NG L-Feed Viv-1D Toep
NG L-Faad

Toempes ;e 15 |C
Pregzame 30 |kPa
Liguid wialime Fiow ann [mn
Comp Mok Frac (Eta) 0oim
Comp Mok Frac (P ropane) 0.43m
Comp Mok Frac (HE i) oorm
Comp Mok Frac d-viEe (1R 11]
Comp Mok Frac (-Peitane) 00sm
Comp Mok Frac (i-Pe i) ondm
Comp Mok Frac (-Heane) 02m
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Saphiap Heat Bichanger
Tabe Sk Pregzare Drop | 7000 | kP3
ShellSidk Presgure Drop | TOOD | kPR3 Feed Hegkr
Separabr uA 0. | KC- Pressare Drop 10 | kPa
ek P rdect Tampe =t Qam|c
Faad Hege -2
PAME  pympot L0 g egs-n  a—
| b -»—ﬁ—-r
seplly Process-0nt ColFeed
WLv-101 Heat Faed
Buchanger Heaker
Pressure Drep | 0.0 | kP
-1 SkelHI1t
—
Feed Pamp ShelHOM
Head ressam) 14, | kPa Tiemjpe r3t ré 1%0|C
Adebatic Efickacy | TS| % Pregsun 1. | kPa
Liguidwiolime Fiow S| mdh
Comp Mok Frac (-BvEme) 00w
Comp Mok Frac (-Perie) 0.1m
Comp Mok Frae (-Perimie) | 01100
Comp Mok Frac g-He@we) | 0790
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In this cell... Enter...

Worksheet / Conditions

Name NGL Feed
® F P _ P R Temperature 15°C (60 °F)
Pressure 380 kPa (55 psia)
Ethane
Fropane Liquid Volume Flow 200 m>/hr (30,000 bbl/d)
i-Butane
-But .
Pertone For this Enter this Mole Fraction
n-Fentane Component...
n-Hexane
Ethane 0.01
Propane 0.43
i-Butane 0.07
n-Butane 0.12
i-Pentane 0.05
n-Pentane 0.04
n-Hexane .28
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In this cell...

Enter...

Name Shell-Out
Temperature 155°C (310 °F)
Pressure 1100 kPa (160 psia)

Liquid Volume Flow

55m/h ( 8300 bbl/d)

Eﬂgﬁﬁnen . Enter this Mole Fraction...
Ethane 0

Propane 0

i-Butane 0

n-Butane 0.03

i-Pentane 0.11

n-Pentane 0.11

n-Hexane 0.75
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SepVap

ToSep
Separator

Seplig

NOLFred - T?
SRV RTRT: s

WLV-100

Fressure Drop | 70000 | kFa

In this cell... Enter...
Connections

Name Separator
Feed ToSep
Vapour Outlet SepVap
Liquid Outlet SepLiq

Note that the Separator unit operation is completely defined in Steady
State without having to specify a pressure drop and a volume, but these
are important parameters for dynamic simulation analysis.
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2y

Pump bution

Feed

Purnp
PumpQ

Add a Pump

Add a pump and enter the following information:

Feed Pump

Head (presstire) 1800.

kPa

Adiabatic Efficiency | 75.00

%
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In this cell... Enter...
Connections

Name Feed Pump

Inlet SepLiq

Outlet PumpOut

Energy PumpQ
Parameters

Pressure Increase 1900 kPa (275 psi)
Adiabatic Efficiency 75%
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VLV-101

PumpOut Frocess-In
-t e
| VLV-101 |

| Pressure Drop | 70.00 | kFa |

63 e dana 1 oS Al

Add a Valve

Add another valve and enter the following information:

In this cell... Enter...
Connections

Name VIV-101 (default)
Feed PumpOut
Product Process-In
Parameters

Pressure drop 70 kPa (10 psi)
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Heat Exchanger button

Shelkin
Heat

Process-l Exchanger

Frocess-Dut
Shel-Cut

Add a Heat Exchanger

Add a heat exchanger and enter the following information:

Heat Exchanger

Tube Sicle Preszure Drop | 7000 | kFa

Shell Side Prezzura Drop | 7000 | kFPa

LI BOOD. | kiC-h
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In this cell... Enter...
Connections

Name Heat Exchanger
Tube Side Inlet Process-In
Shell Side Inlet Shell-In

Tube Side Outlet Process-Out
Shell Side Outlet Shell-Out
Parameters

Heat Exchanger Model EndPoint

Tube Side Delta P 70 kPa (10 psi)
Shell Side Delta P 70 kPa (10 psi)
UA 8000 kJ/C-h (4200 BTU/E-hr)
Heat Leak/Loss None
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Heater button

Heater-Q

Process-Out ﬁ ColFeed

Feed
Heater

Add a Heater

Add a heater and enter the following information:

Feed Heater

Prassure Drop 70.00
Froduct Temperature | 50.00

kFa
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In this cell... Enter...
Connections

Name Heater

Inlet Process-Out
Outlet ColFeed
Energy Heater-()
Parameters

DeltaP 70 kPa (10 psi)
Worksheet

ColFeed Temperature 50 °C (120 °F)
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The HYSYS Dynamics Assistant

HYSYS contains a Dynamics Assistant that helps new users develop
successful dynamic simulations. The Assistant performs many tasks
that the new user may not be aware of, or familiar with.

The Assistant is capable of suggesting specifications that will produce a
workable simulation; if, however, your simulation will deviate from the
"standard,” the Assistant may suggest specifications that are not
desired in your simulation.

For the purposes of this course, the Assistant will be deactivated to
allow you to become familiar with tasks that the Assistant would do
automatically. It is important that you become familiar with these tasks,
because while the Dynamics Assistant is a powerful tool for creating
simple dynamic simulations, it is not as useful when creating non-
standard dynamic simulations.

To turn off the Assistant, access the Preferences view from the Tools
drop down menu and select the Assistant page. Remove both check
marks on this page. This will deactivate both parts of the Dynamics
Assistant. The page should look like this after these steps are
completed.
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'3 Session Preferences (HYSYS.PRF) E]@

Simulation
Optionz
Desktop
M aming
Tool Tipz
Dynamics
Perfarmance
Licensing
RTI Server
Colurn
Status Window

Trace "Window

Agzistant
[ Set dynamic stream specifications in the background

[ iPerform checks when switching to dunamics or starting the integrator.;

Controller Options
[v Trace controller alarm meszsages

Prezzure Flow Solver

| Ignore convergence failures [up to five consecutive imez)

[Murnerical E%JTE will be ignored if zent to the trace window, |

Other

[ Delete internal sub-flowsheet streams when external streams are deleted.

N Simulation | “Yarables J Reports JF”E!S J Resources J Estenzions J il Tt J Tray Sizing J_‘

Save Preference Set... | Load Preference Set... |

63 e dana 1 oS Al

135



[ransifioning from Sfeady
afdte fo Dynamics

+  Size equipment
» Define pressure flow specifications
» Add strip charts and controllers

» Run a simple dynamic simulation and observe the role of the
various controllers

63 e dana 1 oS Al
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ansirioning from sready Srare fo
Jynamics -

Dynamic mode button

If you switch to Dynamics from Steady State, (click the Dynamics
button and then Yes), you will notice that some pieces of equipment
appear red in colour.

Upon opening the Property view of the Valves and Separator,
HYSYS.Plant will indicate that each unit is missing some information
necessary for dynamic simulation analyses. This is because the
equipment is not sized. Equipment sizing is a very important step in
dynamic modelling.

137



63 e dana 1 oS Al

YL¥-100

Design
Mame
Connections
Fararneters
[lser'vanables
Hotes Feed
NGL-Feed

', Design ¢ R ating ,{' Warkzheet ,{ Dunamics
poete | | S | 5o

If you pressed the Dynamic Mode button, press the Steady State mode
button to return to Steady State and size the equipment.
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Before a transition from Steady State to Dynamics occurs, the
simulation Flowsheet should be set up so that a pressure drop exists
across the plant.

Flow in the plant occurs as a : : : - :
result of the pressuze-flow This pressure drop is necessary because the flow in HYSYS.Plant is

relations between nodes, determined by the pressure drop throughout the plant. No pressure
drop means no flow.

The following areas should be examined when setting up a simulation
in Steady State and transitioning to Dynamics:

Adding Unit Operations
Equipment Sizing

Adjusting Column Pressure

= e =

Logical Operations
Adding Control Operations
Entering the HYSYS Dynamic Environment

Adding Pressure-Flow Specifications

= N &

Troubleshooting
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Adding Unit Operations

[dentify material streams which are connected to two unit operations
with no pressure flow relation and whose flow must be specified in
Dynamic mode. Unit operations without a pressure flow relation
include the Separator, and tray sections in Columns. You will need to
add unit operations such as Valves, Heat Exchangers, or Pumps, which
define a pressure flow relation to these streams.

Which stream in this case has no pressure flow relation
and will need an additional unit operation?

Equipment Sizing

All unit operations in the simulation need to be sized using actual plant
equipment or predefined sizing techniques. Vessels should be sized to
accommodate actual plant flowrates and pressures while maintaining
acceptable residence times.
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Sizing the Valves

For dynamic operation, it is necessary to size every valve in the
simulation. HYSYS.Plant automates valve sizing based on the:

Valve type (linear, quick opening or equal percentage)
The normal valve opening position

The pressure drop across the valve

The current Flowrate

HYSYS.Plant calculates the C,, that will allow the valve to pass 100% of
the upstream Flowrate through the valve at the design valve opening
position.
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Double click on the control valve VLV-100.

On the Rating tab of the Valve property view, select Linear as the
Valve Type. Set the Valve Opening (%) in the Sizing conditions
group to 50%. Press the Size Valve button to complete the sizing.
[f you are using SI units the screen should look like the one below.
If you are using field units, the numbers may be different, but the
C, value should be about the same as the one shown below.

YLY-100
Rating —Sizing Conditions
.. Inlet Pressure [kPa) 3800
ST Molecular Wit e
Nozzles alve Opening [%] 500,00
Delta P [kPa] 7o | Curent
Flow Bate (ko] 1.063e+5 | ) User Input
—Walve Type and Sizing Method
= liceal Method: & Cy k
" Duick Jpening L1 2.0
K 0.03585
™ Equal Percent
qual Percentage ey iie
.............................................. 11966,

;, Design } Rating ¢ “workshest ,{ Dieriamics

ocete | N [ oo
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Sizing the Separator

Appropriate vessel sizing is important for dynamic simulation analyses.
The vessel hold-up will affect the system’s transient response during
dynamic analyses as the user moves from one operating regime to the
next. In addition, the vessel size affects the pressure calculations that
are associated with this unit operation.

4. Onthe Dynamics tab of the Separator enter a Vessel Volume of

85 m? (3000 {63).
Separator H =
I | 2
Dynamics ~Madel Detail:
Spocs @ Iritialize Fiom Products  [Yesee Yokma [m3)] %5 00
Wezzel Digmeter [m]
Holdup " Dy Statup e

£ |nitializes From U zer Liq Valume Peicer [%]

Level Calculatar
IhiEd I | Fraction Caleultar

~Dpramic Spechicaion

Feed Dislta P [kP3] 0.0000
ezl Pressure [kPa) 82 [

—\D:sign ‘(Flr.a:tinns ‘(Halirg ,{Wuksl‘nut\ﬂ;numics!
L Delete N T lgrored 143
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Ifyou do not know the
dimensions of your process
equipment, calculate the
vessel size based on an
appropriate residence time:

- 10 minutes is typically a
suitable residence for liquid
phase hold-ups

- 2 minutes is typically a
suitable residence time for
vapour phase hold-ups

Unlike the Separator, a number of unit operations have
equipment volumes that are defaulted - for example heat
exchangers, coolers and heaters. When adding these unit
operations to your Flowsheet, care should be taken to ensure
that reasonable equipment volumes are specified.
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4 E100

Peioimatiea —Zohe Conditioh
B Preszzure Temperature E nthalpy
Profil
rofles Zohe [atr] ] Wapour Frac [kJ fkgmoale]
Flats [rlet Lemphy: LEmpy: LEmpy: Lemptys
T ablez 0 <emphy: <emphy: <emphys <emphys
b ——

Design ]Hating I Worksheet  Performance

| I, | |crored
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Sizing the Heat Exchanger

5 On the Dynamics tab of the Heat Exchanger enter a Tube volume
of 33m? (1165 ft¥)and a Shell volume of 9 m*(315 ft%).

T HEAT EXCHANGER =[x
Dynamics Model ) ]
f* Basic (" Detailed
Model
Specs Model Barameters Summary
Holdup Tube valurme [m3] 33.00 Shell Dty | < ernphys
Stripchart Shell valume [m3] 9.000 | Tube Dty | <emphy:
Elevation [Baze] [m] 0.0000
Oeverall U, [k AC-h] a0an
Shell & reference flow [kath] <ROnES
Tube LA, reference fow [kadh] <ROnEs
kirirnum flow scale factar 0.000

N Dezign JHating J Work zheet J Perfarmance  Dynamics | HTFS - TASC |
Deletc | | ™ lgnored
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Sizing the Heater

6. Onthe Dynamics tab of the Heater enter a volume of 33 m®

(1165 %),
# £101
Dynamics ~Model Detail 1
Enac: i+ Supplied Duty Mumber of Zones 1
5 " Product Temp Spec | Wolurne [m3] 33.00
Haldup ¢ Duty Fluid | Duty [k /h] 3.368e+006 |
Stripchart

~[Dunamic Specification

Owerall Delta P [kPa) Il oool

Overall k [kghrfsgrtkPa-kgsm3]] B3| O |

LCalculate k | Spec Zones... I

‘-= . . -
Deszign _! Hating 1 Wiork zheet ! Perfarmance Dynamlcsl

Det= | I | lonored

Some rules to remember:

In the table on the following page are some rules that will help
guarantee a consistent, properly specified Flowsheet all the time.
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Dynamic Specifications

Boundary Streams

Insert a valve on all boundary streams (feed/
product streams) within the Flowsheet that are
not connected to conductance devices (l.e.,
heat exchangers, coolers, heaters)

Pressure Specifications

Place a pressure specification on all boundary
streams (feed ! product streams) within the
Flowsheet

Distillation Columns

Distillation columns with condensers require
an extra specification around the condenser.
Make a flow specification for the reflux flow

Valves

Use the "pressure/flow relationship” as the
dynamic specification for a valve

K value

Use the "overall Kvalue" as the dynamic
specification for coolers, heaters, and heat
exchangers and LNG exchangers

Pressure gradients

Be sure to account for pressure gradlients
throughout the Flowsheet. Moreover, be sure
to specify reasonable pressure drops/rises in
the Flowsheet. Pressure differentials are the
driving force for flow through the process
Flowsheet

Tray 5izing

Use the tray sizing utllity to estimate the
column geometry and pressure profile

Mixers

Use the Equallze All option as the pressure
specification for mixers

Tees

Remaove Use Splits as Dynamic Flow Specs on
tees

Rotating Equipment
Pumps, Compressors, Expanders

Use Efficlency and elther Head or Pressure
Rize as dynamic specifications for rotating
equipment. Compressor and Pump Curves, if
avallable, make excellent dynamic
specifications.

Hold-ups

Be sure to properly slze equipment with hold-
ups
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WLW-102

SepVap

SepVap 1

Pressure Drop

70.00

L'.Pa|
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Making Pressure-Flow and Dynamic
Specifications

Analysis of the Process Flowsheet

P

For the current simulation, the boundary streams are NGL-
Feed, SepVap, Shell-In, Shell-Out and ColFeed.

NGL-Feed is connected to valve VLV-100, so the addition of a
valve is not required. See first rule on previous page.

Shell-Out and Process-Out are connected to the conductance
device Heat Exchanger, so the addition of valves to these
streams is not required.

ColFeed is connected to the conductance device Feed Heater,
so the addition of valve to this stream is not required.

SepVap, however, is not connected to a conductance device.
Therefore, a Valve needs to be added to this stream.

SepVap is NOT connected to a conductance device. Add a Valve
downstream of SepVap.

Choose SepVap as the Feed and enter SepVap 1 as the Product.

Specify a delta P of 70 kPa (10 psi) and size the valve as you did
VLV-100 and VLV-101.
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Make the Appropriate Pressure-Flow Specifications

All boundary streams in the Flowsheet must have a pressure
specification. The boundary streams are: NGL-Feed, SepVap 1,
Shell-In, Shell-Out, and ColFeed.

Note that SepVap is no longer 1.  Onthe Dynamics tab of the NGL-Feed stream select the Pressure

a boundary stream. It has Specification by checking the box Active.
been replaced by SepVap 1. ‘

NGL-Feed =] E3
e —Dwnamic Specifications
Specs —Preszure Speciication
Fressure Active
2000 KP'a 4
~Flow Specificatiorn
Mol €7 Mazz £ Sid Ligial
Make sure that only the Ligial Flow Aclive
pressure specification is active. 200.0 m3/h Ll
If the Flow specification is

active "click " the active box to
remove this specification.

Fezder black.... |

-=\-.l Wiork shest ,(.ﬁ.ttad’nmerts Dynamics / |zer Vanables

Delete | . Define from other Strzam.. ¢ | 48 I = I
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2. On the Dynamics tab of streams SepVap 1, Shell-In, Shell-Out
and ColFeed select the Pressure Specification by checking the
box. Again, in each instance make sure that only the Pressure
Specification is Active.

3. On the Dynamics - Specs tab of the Heat Exchanger click the
Calculate k button,

"k" is the conductance to flow constant for the Heat Exchanger tube/
shell side. The value ofk is calculated based on the current deltaP,
density and Flowrate through the shell/tube side of the Heat Exchanger.

4. Once the k values for the shell/tube side have been calculated,
remove the delta P specification and activate the k (conductance)
specification.

On the Dynamics — Specs tab of the Heater click the Calculate k
button,

_(..'-'I
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6. Oncethe "k" value for the Heater has been calculated, remove the
delta P specification and activate the overall k (conductance)
specification.

=1

On the Dynamics-Specs tab of the Pump, ensure that the
Efficiency (75%)and Pressure Rise (1900 kPa (275 psi))
specifications are Active. Make sure all other Dynamic

Having the 'k" value as the Specification options are inactive.

active specification means
that the pressure drop across
that unit will change with the

#ﬂ?&r is more realistic then
having a constant pressure
drop across a unit.
Save your case as: FHT-Specs.hsc

The model is now ready to run in Dynamics. Press the Dynamic Mode

- button and start the Integrator by clicking the Integrator Active button.

Integrator Active button
(green)
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Summary

I.  Pressure specifications have been made on all Boundary streams.
NO pressure or flow specifications have been made on the
internal Flowsheet streams (i.e., ToSep, PumpOut, Process-In,
Process-Out). Open the property view for any one of these
streams to verify that this is so.

2. Resistance to flow specifications (Pressure Flow Relations) have
been selected for Valves (automatic by HYSYS.Plant). Open the
property view Dynamics-Specs tab to verify that this is correct,

3. Conductance specifications have been made on process
equipment (Heat Exchanger, Heater).

4. Process equipment has been sized ( Valves, Separator, Heater,
Heat Exchanger).
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Strip Charts and Controllers

While the Flowsheet is now running dynamically, it is difficult to
observe the simulation variables. Individual variable can be observed
while in the PED environment, or multiple variable can be seen on the
workbook. All variables are updated constantly as the dynamic
simulation is running. Using a strip chart allows the user to observe
several variables in real time as the dynamic simulation runs.
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It is recommended that you

use multiple Strip Charts with
fewer variables. This improves
the legibility of the strip chart.

Adding Strip Charts

The Strip Chart provides a method for easily monitoring key process
variables in a graphical environment.

Strip Charts are installed individually via the Strip Charts page.
Variables can only be connected to the Strip Chart via this page.
Multiple Strip Charts are allowed, and each of these can have an
unlimited number of variables charted. Now we are going to create a
Strip Chart to monitor the flow rates of NGL-Feed, SepVap1 and
ColFeed.

ot

Create a Strip Chart called Feed System. From the Menu Bar,
select Tools-Databook, or press the hot key <Crtl=<D>.

[

Select the Variables page and press the Insert button.
3. Add the following three variables:

* NGL-Feed Mass Flow

+ SepVap1 Mass Flow

+ ColFeed Mass Flow
4. Select the Strip Charts page tab.

Select the Add button in the Available Strip Charts group.

[

6.  HYSYSinstalls the new Strip Chart and automatically names it. In
this case, the name is StripChart1.

=1

Change the name to Feed System.



8.  Inthe Individual Strip Chart Data Selection group box, check the
Active check box for the variables:

+ NGL-Feed Mass Flow
« SepVap1 Mass Flow
+ ColFeed Mass Flow

& DataB ook A= E
Ayallzble Stap Cherts [ndividual Ship Chart Data Selction
Yie =
: Shiip Chart M are =ed Jysle
tip Chat. .. |
— [hject Wariahle Ltive
Hitoriza..._| NGL Feed s Flow

Sepiap 1 Masz Flow
':“"+m‘| ColFeed Mass Flow
|

Delete |

Setu, ..

-=\Variahles ,t': Process Data Tables ) Stnp Charts # Data Recorder _af CazeStudies /

9.  Toview existing Strip Charts use one of the following methods:

+ Highlight the Strip Chart name in the Available Strip Charts
group and press the Strip Chart button in the View group.

* Double click on the name of the Strip Chart.
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[f the Integrator is Active, you should see the Mass flow of the streams

All strip chart variables must updating,
first be entered into the
Databook before they are

available to the strip chart. 11. Create a second strip chart called Heat Exchanger and insert the

following variables on this Strip Chart:

* Process-In Mass Flow

*+ Process-In Temperature
*+ Process-Out Temperature
+ Shell-In Mass Flow

» Shell-ln Temperature

+ Shell-Out Temperature
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