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»2& ( Pump)

> 7J<%*}-L ( Hyd raU I iC TU rbl ne ) i;:iml Caleulation Options | Flash Options |
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— Purnp outlet zpecification
]
s
" Pressure ral tin
™ Power re quired Ihp j
i~ Use perform e to det dizcharge condit
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O A&} (discharge pressure)
O J1& ( pressure increase )
OEJ1tk® ( pressure ratio )
OFFFEINHE ( power required )

O Ktk ( use performance curve to determine discharge conditions )
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HEEREKIKFIFRZE ( Pump Efficiency) FIREHHIRZR
(Driver Efficiency) , &3 2| DO RARZHERT % KIHZH R
FERBHL LTI .

w Specifications| Calculation Options I Flazh Options I
— Model
* Purnp  Turbine
— Pump outlet specification
f* Dizcharge pressure: psi ﬂ
" Pressure increase: pi j

= Preszzure ratio;

™ Power required: hp ~|

 Usze perfformance curve to determing discharge conditions

— Efficiencies

Pump: Diriver: I
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AR 2 (Performance curve) B =Ffh#i A\ 3:

> %|RXE$E (Tabular Data)
> %I, (Polynomials)
>H P F#F (User Subroutines)

Q ﬂ%ﬁ%%%ﬁ'ﬁﬁ E‘Jiﬁ)\j‘iﬁ w Curve Eetupl Curve Dat.:*;L
-»

— Select curve farmat
f* Tabular data

i Palynamialz

" User subroutine

H.\.H.\.- =
-\.w ‘ M S




wCurve Setup| Curve Data

— Select curve format
& Tabular data Perfarmance: Head j
" Polynomials Flows variable: |

" User subroutine

- Mumber of curves
{ Single curve at operating speed ]

" Single curve at reference speed jﬁ%%'l‘i EHEI %%ﬁ:

& Multiple curves at different speeds

Nurmber of cures: I EP

— Options
Interpolation method for tabular data; IHermite ;I
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CRFERELRIEE, A=A
> BRAEFE I T I HAR 2%
Single curve at operating speed
> 2R T B AR B £

Single curve at reference speed

> A

Multiple curves at different speeds
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N

“Curve DataZR B F¥ N E 5

>t 4 S B B4 Units of curve variables
>
>

dN,

AR H RS BE R W Head vs. flow tables
SR LRI NEEE Curve speeds

o Curve Setup % Curve Datal Efficiencies | MPSHR |G’Dperating Cpecs |

dN,

t Unitz of curve vaniables —|

Head: I - I Flaw: I cuft/hr - I
I-Heal:l wz. flow table: W

Curve Mo I'I ;I Eﬁlr:-e Shaft Speed
Pairt Head Flaw ; . Irpm j
i 2
3
*




< fEEfficienciesZ B N R 45 .

W Curve Setup | @ Curve Data | Efficiencies | MPSHR | we perating Specs: | '
— Unitz of curve variables ’
Efficiency: Fraction Flow: In::uftfhr j :
— Efficiency wz. flow table — Curve speeds
Curve Ma.: 1 = Curve |Shaft Speed k
o L e
Foint | Efficiency | Flow 7 )
* 5
3
*
"x,__m "‘_ﬂ"x-“ﬁnl'“‘“*whfkt.
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CHERNRERE SR EHENEEARN, &

of Curve Setup | ww Curve Data | Efficiencies

NPSHF & Dperating Specs|

- Operating parameters
Operating zhaft speed:
Fieference shaft speed:

Impeller diameter:

Ll

— Curve scaling factors

Perfarmance curve

|

HPSH required

R

Efficiency curve

e

— A&ffinity law exponents
Head

Efficiency

e

FPower

e
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SRR RN, MEE RS hAR”
»>NPSHR (Net Positive Suction Head Required)
»NPSHR=10-Hs

o Curve Setup | & Curve Data | Efficiencies  NPSHR | Operating Specs |

> H s y\j jﬁ -‘[’q: u& J:‘ E Z:ri E — Unitz of curve variables

MNPSH required: I vI Flovs wariable: "Wal-Flaw vI
Flow: cufthr hd I

—MPSH-required vs. flow table — Curve speeds

Curve Mo I 1 vI Curve|Shaft speed
M.

Paint | NPSHR | Flow PR =

*

3

*
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“*Compressor (Jk%

<»Compressor &8 A T EH V0P BT i &

> ZAA L ESENL (Polytropic Centrifugal Compressor)
> 2 FHFEESEHL ( Polytropic Positive)

>R 4501 (Isentropic Compressor)

>SS HL ( Isentropic Turbine)
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-------------------------------------------------------------------- ) —

<> Compriigft )\ Fi+F A

O HEZBMEL  Isentropic

OASMEZfH1#EE! Isentropic using ASME method
OGPSAZHIEE! Isentropic using GPSA method
OASMEZZHEE! Polytropic using ASME method
OGPSAZZ1EE! Polytropic using GPSA method

Oy 4 2% 1% Polytropic using piecewise integration

OIEHE#A! Positive displacement

Q4 F 4 EHEEA Positive displacement using piecewise integration
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w5 peciﬁcatiunsl Calculation Options

FPaower Lozs | Caonvergence |

[nteagratio 4 I I*I

— Comprezsor model

Type:

-]

[sentropic
— Outlet zpe

i Dizchs
i Pressu
i Pressu
i~ Brake forre

[zentropic uzing GPSA method
Falptropic uzing A5ME method
Falptropic uzing GPSA method
Falutropic uzing piecewize integration
Fositive displacement

Fozitive displacement using piecewise integration

| ==y I

I|||.l

= Use performance curves to determine discharge conditions

|

— Efficienciez

[zentropic; I Falptropic: I

Mechanical; I

A

SHLINFH E fil




<CompriEEE LR TEFR:

g I »
N
e ERN S
OﬁF II:H . : ‘;'Speciﬁcatiunsl Calculation Options Power Loss | Corvergence | Integratio 4 | »
O E jj j:g =R — Compressor model
> Type: IIsenteriu: uzing ASME method ;I

A

O ' i jj th$ A Outlet specification
: @ Discharge pressure: pi =l
{7 Pressure change: pzi LI
Oﬁﬁ % m% " Pressure ratio:
i~ Brake horsepower: Ihp LI
O N i H {" Usze performance curves to determing dizcharge conditions
-
— Efficiencies

| gentropic: I Folptropic: I Mechanical: I
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> CompriE BUH =R &K

> ZFIRRER Isentropic Efficiency
> Z A5 Polytropic Efficiency
> Ml AZE Mechanical Efficiency

G’SpeciﬁcatiunslJCaIcuIatiDn Options Power Loss | Convergence I | ntegration 4 I 4

— Compreszor model
Tope: | =l

— Dutlet specification

{~ Discharge pressure: pzi ;I
™ Pressure change: pi LI
™ Pressure ratic;

" Brake horsepower:; Ihp ;I

{~ Usze performance curves to determine dizcharge conditions

Eficiencies
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-------------------------------------------------------------------- Iltuqlizjf

< FR A0 P ek Bl 2R R AR H TR
R i 2 DU M A\ 7 3G

> F| R EPETabular Data

> Z A Polynomials

>3 B Z A Extended Polynomials

> P I FUser Subroutines

OFREHE R H BN T

w Curve Setupl Curve D ata I E’

— Curve format

+(_T abular data

i Palynamialz
" Extended paolynomials

™ Uzer subroutine

R SR
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<+*MComprisil.

MCompriZ B F TR =M HE T ik &

> ZH 2B EEN. (Multi-stage Polytropic Compressor)
> ZHIEHEESEHL ( Multi-stage Positive Displacement
Compressor )

> ZHEFBEEN. ( Multi-stage Isentropic Compressor )
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MCompriIfEAISHH .
> 2%k ¥ (Number of stages)

8 xE R 4a AL 2
> E4EHLER ( Compressor model)

AN ERER G A

G’Eunﬁguratiunl‘-ii' Materiall Heat wark | =] Specsl =] En:u:nlerl Ennvergencé"r i

>H|EH N (Specification type) —= «r
N Compressor model —
S AL LA R iR it ¢

" |zentropic using GP5A method Positive displacement

§pecificatiu@,
- preszure fram lazt stage: I Ipsi LI ?

" Fix dizcharge conditions from each stage

 Usze perfformance curves to determine discharge conditions

R = e e d
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MComprii &7 3.5 Compritidis i -
a5 S SRHE UL 77

(Fix discharge pressure from last stage)

18 R B HEH & AT

(Fix discharge conditions from each stage)

FH 1 v 27 72 HE 2% A

(Use performance curves to determine discharge conditions)

S pecification type
" Fiz discharge pressure from last stage: I IE
" Fix dizcharge conditions from each stage

"~ Usze perfarmance curves tao determine discharge conditions
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< MComprieih th 26H =M A 7 =
> ¥R PETabular Data
> 2 A Polynomials

> H P FFERFUser Subroutines

— Curve format

i Palpnomials
™ User subroutine
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# (wheels) , AJPUARASHFRIEH A
= HBRER.

b'heel calculations

| Do wheelto-wheel analysiz

Stage

Mo, af wheelz

QA A T LM FH I il

mpr B

24

Murmber of mapz

18722=30)
=X\&/

Rt kS HER (Maps) , BKR AL
L 45 LI — 7] LR 24N

CIENESRER RS

Mo. of performance maps: | 3

Murmber of curves per map
{~ SingiEToree ar operating zpeed

(" Single curve at reference zpeed

(" Multiple curves at different speeds

.=
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Aspen Plus - Simulation 1 - [Process Flowsheet Window] I. = | & P
B File Edit View Data Tools Run Flowsheet Library Window Help = =]=

D[ || Sla| wl@| K| @] s|elew »|| &

IE a2 @[] & ||

o
‘ [ | r
Mivers/Splitters I Separators I H I Reactors  Pressure Changers | Manipulators | Solids I Usd I L4

el v{ﬂ .= E == }‘

STREAMS Pump Compr 4 Campr Vale Pipe R Pipeline
\

For Help, press F1 [ [ca.g Folder;\)\spen Plus 111 Flowsheet Not Complete 2
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valve —J[IX | J/I>R=E\&L/
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-------------------------------------------------------------------- IL\,1.2=6,,4JJ'I

o IR TREIAT SRR 7
> BRI ZZNTRE H O KR

Adiabatic flash for specified outlet pressure

>R EH A EATERITIRE R E

Calculate valve flow coefficient for specified outlet pressure
>XTTRE BT T E A D7)

Calculate outlet pressure for specified valve

Calculation type | .
v Adiabatic flazh for specified outlet pressure [pressure changer) :
{~ Calculate valve flow coefficient for specified outlet prezsure [design)

= Calculate outlet pressure for specified valve [rating]

Y b |'“ ﬂ"_“’-“k




T I TAZaN
| J=22\LU/

s I B PP e Sk BT BT SR AR

\\

CHRMALUT S

»] 2% (Manufacturer)

percent flow)

>RII2KE (Valve type) : #IEE (Globe) . BRK® (Ball) . K (Butterfly)

> 253K (Series/Style) : ZMiRE (linear flow) . FH LR E (equal

Calculation bpe
% Adiabatic flash for specified outlet pressure [pressure changer]
Calculate valve flow coefficient for specified outlet pressure [design)

Calculate outlet prezzure for specified valve [rating)

- 4 w Operation w Calculation Opti Fipe Fitti
>Rﬂ— (Slze) - /L\\ /J\E é w Dperation =Valye Parametersl alculation Options | ipe Fittingz | '
— Library valve *
Walve ppe: IBaII ;I b arfacturer: ;I
Series/Shyle: Size: -
Butterfly _I :
—alve param..E.lDl?E._..u (
% Opening Cu = Fl J
= (




= Dperation| = " alve Parameters Calculation Options | w Pipe Fittings |

— Calculation tupe
 Adiabatic flazh for specified outlet pressure [pressure changer)

i~ Calculate valve flow coefficient for specified outlet prezsure [design)

{* Calculate outlet pressure for specified valve [ratingf

\)

— Preszure specificatinn—L alve operating zpecification—

£ Outlet pressure:] % Opening:;

{* Pressure diop: ] b
= ST

E VALY SRR 74 2%
L BRI |
e |
=1

— Flazh optionz

Valid phazes: I"-,-".apnr-Liquid ;I M airnuim iberations
Ermor tolerance: ID.DDEH
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-------------------------------------------------------------------- "@9?»}*'

ST TN RSN THREIE R R B R E 2
MEPHZERS) (Check for choked flow)
THE AR ( Calculate cavitation index )
wEs/PMOEIETHER

( Minimum outlet pressure:
Set equal to choked outlet pressure )

w (peration | w Yalve Parameters  +/Caleulation I]phunsl - F'lpe

— Calculation options
W Check for choked flow

[T Calculate cavitation index

— Minimum outlet pressure

{7 Use lower lirit for sirmulation

" Specify minimum outlet pressure |:|3|

-:"' Set equal to choked outlet pressure

‘\J.M\.,v
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Aspen Plus - Simulation 1 - [Process Flowsheet Window] l =8 B I
B File Edit View Data Tools Run Flowsheet Library Window Help [-[=]*

D||a| &I/ =@ | mEr|as|6e| v m

>| vwu| =] Bl @ ‘_”
[ a2 2 g [59) w| ST

R |ﬁ ‘

m

-

< [

| 3

Mizers/Splitters | Separators I Heat Exchange Pressure Changers | Maripulators | Solids I Usd I 3
| D e e i e
Matenal
STREAMS Pump mpr MCompr Wal Fipe Pipeline
For Help, press F1 [ |CA\..g Folders\Aspen Plus 11.1 Flowsheet Not Complete /|
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gUsHE |

| Thermal 5pecification I Fitting=

Flash Optionz

-&}g ! w Pipe PAfameters
—bength

]

/ Pipe length:
=K E
— eter

= Ir'_|r'|er
diarneter:

RV AL

Rt

= Use pipe schedules

=]

— Pipe achedules

b aterial I

Schedule: vl

™ Compute uzing user subrouting Mo dizgmeter 2 vl
WA e
ation  Dtions AOLAE [
P —_—
&+ Pipe rize: |0 ft ;I Roughriéss: |III.IIIIIIIII15 it ;I
Fipe deq ;I Erosional velocity II?IIIII
angle: coefficient:




>{E{E Constant temperature
>R EE| R Linear temperature profile
> (EPAT) Adiabatic (zero duty)

> E  Perform energy balance

| #eggEx |
[

& Pipe Parameters Thermal Sp |fic:aliun| Fittings | Flash Options |

— Themal zpecification bype

(+ Constant temperature

Outlet temperature: I IF ﬂ

" Linear temperature profile

 Adiabatic [zero duty)
£ Performn energy balance

¥ Include energy balance parameters
¥ Includs heat Aus

— Energy balance parameters

R R P N P il

Inlet ambient temperature; F j
Outlet ambient temperature; F ;I
Heat tranzter coefficient: Eituhr-zaft-F ;I
Heat flus; Btu/hr-ft j
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SEEH A Eéi@ﬁlﬁﬁFlangedMelded, WR2LEEEScrewed

SEMEE: WRGate valves, IE[RButterfly valves, 90F fi}&Large
90 degree elbows, H1T=i# Straight tees, % =iEBranched tee

| #rsgRn |
j@%ﬁﬁ K':e Farameters | Thermal S pecification FilMlFlash Options I

onnechion type

Kt %ifﬁﬁﬁg]
— Miscellaneou —

\ \b
— Mumber of fittings
IEI

[}

G ate valves:

[}

Butterfly valves:

Large 90 degrees elbows:

[}

Straight tees:

[}

Branched tees:

Lok kbl e b
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Aspen Plus - Simulation 1 - [Process Flowsheet Window]

BFI'E Edit View Data Tools Run Flowsheet Library Window Help

F’|11|_12|.|.|n|.-')| k”

EREEREE

=|E| R
[-][=]x]
_| >|>||<|_|_| ot ‘@”
88|

m

LI}

Mivers/Splitters I Separatore I Heat Exchangers I Colurm

g::@qﬁ

Purp Cornpr MCarnpr Walve

gy

I aterial

STREAMS Fipe

| 3
hangers | Manipulatars I Solidsl USLI_’I

-

J

For Help, press F1 [

|C1\...g Folders\Aspen Plus 11.1 [

[Flowsheet Not Complete
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Pipeline —E &2

------------------------------------------------------- [} 35 | +=mrremmrm e
e

s

s % [ﬁﬁﬁeﬂ:m |
‘i‘l“ﬁ:jﬁ‘ﬁ Eunﬁguraﬁun |ii|:|:|nnectivit_l,l| Methods | PrnpertWSh 0 phions |

—Calculation direction — Segment geometmy

f* Calculate outlet pressure = Enter node coordinates
A}
feats T\

™ Calculate inlet pressure % Enter segment length and ﬂlﬁ %;[\ii«l— ﬁ:
“Thermal ophions — Property calculatinné\

¢~ Do energy balance with & Do flash at each step
surmaundings .
" |nterpolate from property grid [ . )
: : — »
. )
O cpecly e praik — Pipeling flow ba&i& ‘/flizib %{&
Conztant temperature ;I o Uz inlet stream fow <

" Reference outlet stream flow

— Inlet conditions

Pressure: psi ;I
Temperature: F ;I




Canfiquration = Conn -::tiv.rityl Methudsl Froperty Grid | Flazh Optionz

0

— Segment summary

[ Miade

Qut Mode

Diameter

Status

1

ft

[ncomplete

E dit

Delete




Pipeline — g ?ﬂ%ﬁ%ﬁ@

A o R B (Segment data) XTiGHHE:

E A HE R B A\ B
TERIKE. AE. B cummon i
fj }:EF j_é%‘ H )"l_:_l‘ :I__.‘*T E: Segment No. - etnode: [ Oulletnode: [
= *fl_: ):EF - Inlet node Outiet node

"
il

Fluid ternp: F ;I F ;I
C-Erosion: 100 ~| [roo ~]

— Segment parameters
Length: ft LI Angle: 1] deg ;I
Diameter: ft LI Apnular OD: ft ;I
Roughness: |0.00075 ft LI Efficiency: |1 LI
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Simulation 1 - Aspen Plus V7.0 - aspenONE - [Process Flowsheet Window]
a Fle Edit View Data Tools Run Flowsheet Library Window Costing Help

51 |-G |G| N2

=10l x|
=181 %]

a/[®olel ol

'l b | N| Ll El o

Ifi'| ﬂ'|m| E'l §§v| ER

F )= aiafor =] az|zgi]] [x <ol

-l

B1

o> ([ ]

A

Mixers/Sphtters I Separatorsl Heat Exchangers I Columnsl Reactors  Pressure Changers

O ™ ea. o .o

Manipulatars I Solidsl

£
o
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Simulation 1 - Aspen Plus V7.0 - aspenONE - [Setup Units-Sets US-1 - Data Browser] _ (O] x|
i File Edit View Data Tools Run Plot Library Window Costing Help =] x|

D@ S| Tlw| X id-¢|s|w |6l || @ ||« =] @ @ 6 eclel| @
Y=Y

e 2 s e % Y 0 el P

@ Us1 E
¥ Setup =] J5|anda.d| Heat | Transport | Conceniration | Size | Cunency | Miscellaneous |
Specifications
Simulatien Opti ~ Tempersture relsted
Stream Class.
- Substreams Search e o
. . Detta T -
Costing Option: o £
E Stream Price Flow related i "
= Units-Sets Mass flow: koisec >|| [ Pressue related
& ENG Male fow: kmol/sec Pressure:
@ MET Volume flow:  [cumisee w| | | DetaP Nisgn ]
@ METCBAR Flow kotee  =|| | DebaP/Height [ v
& METCKGCH Flu cumdsarse =] | | Head kg =
0 st _ Mazs flux kgfsams | w ] Irwerse pressure: | aom/h =l
@ SI-CBAR
@ us1

@@ Custom Units,
@ Report Options
&) Components

&) Properties
15 Flowsheet =il
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Simulation 1 - Aspen Plus V7.0 - aspenONE - [Components Specifications - Data Browser] = ID ll
i File Edit View Data Tools Run Plot Library Window Costing Help = x|

=
&) Specifications j IEE I j <::'I*I ﬁl Al hd 2' l_llﬂl gl EI w’lfl Xl

Ead

& s 3 JSBIecliunl Petioleum | Monconwertional | o Databarks |
@ SI-CBAR B
r~Define componet
us-1
0 Cornponent 10 Type Component name Farmula

®) Custom Units
®) Report Options
8 Components fud
- @) Specifications
-] Assay/Blend
--(_) Light-End Prope
Petro Character

» [WATER Corwentional ATER H20

Pseudocompon
Attr-Comps.
Henry Comps
Moisture Comp
UNIFAC Groups
Comp-Groups
Comp-Lists Find Elec Wwizard User Defined Reorder Review
Polymers

Attr-Scaling [Component ID._ If data are to be retrieved from databanks, enter either Component Name or
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R

Simulation 1 - Aspen Plus V7.0 - aspenONE - [Stream 1 (MATERIAL) Input - Data Browser] -3 ll
B Fle Edit View Data Tools Run Plot Library Window Costing Help = x|
D (M| S5 Rel@ W] iEl-r|als|<le] wf| E 0|« = B = B ecel| s
3| alE| F-|-|m |
I =& s el <l o> Olesl 8wl =|2]x]

-] Comp-Groups ;I JSpacilicatinnsI Flash Options | FsDr | Component Attr. I ED Dptions | Cusllngl

] Comp-Lists

[ Polymers Substream name: IJMIXED - F\aFTamperaturel

() Attr-Scaling ~ State variabl r~ Composition

Properties I Temperature LI IMnIe—Flac ;I I j
; ;peclﬂ:t:::h 4 & t ]' Component WValue

- rope ods

ATER 1

O] Estimation Frssaurs £ | Y I

-[] Molecular Structure 0 kPag A

-] Parameters
-] Data Totalflowe  |Walume =z

£ Analysis 40 cum/zhr A

-] Prop-Sets

-] Advanced Solvert: -

£ CAPE-OPEN Packa

Flowsheet

Streams Total |1

o1

@ Input

-] Results ;I

|For Help, press F:| [ |CA\...AspenTech\Aspen Plus V7.0 Required Input Incomplete
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Simulation 1 - Aspen Plus V7.0 - aspenONE - [Block Bl (Pipe) Setup - Data Browser] - IEIIiI
B File Edit View Data Tools Run Plot lerary Window Costing Help = x|

G Jﬁl—_nslzl_n—_u_lgl@_l_l A

Streams JP|pe Palamelelsl Thermal 5pecification | Fittings1 I Fittings2 I Flash Options |
-G L
— Length
o
0 3 Fipe length: IBD Imeter VI
|=—_|| : — Diameter  Pipe schedule:
Blocks 1
| I I vl jal: I -
-3 Bl & dr?:rireter o mn e =
_______ & setup " |lse pipe schedules Schedule: el
_______ 0 Advanced " Compute using user subrouting Ham diameter: 1=
"""" &) User Subroutin — Elevation — Options
"""" & Dynamic i+ Piperize; |5 Tneter LI Roughness: ID.2E| Imm vl
"""" & Block Options ¢ Fipe rad LI Erosional velocity 100
...... O Results angle: coefficient:
------ (@ EO Variables
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—>Generating block results ...

->Simalation calculations completed ...

**%% Summary of Errors #%%
Physical
Property System Simalation
Terminal Errors 1] i} 1]
Severe Errora 1] i} 1]
Errors 1] i} 1]
Warnings a a g8

UNLESS NPHASE=1 IS5 SPECIFIED.
CALCULATIONS WILL CONTINUE WITH NFHASE=1,

B

PHRSE=LIQUID

Block: B3 Model: FUMP

|all blocks have been executed
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3] JREN 5000 kg/h, E3EN 7
ar A K 2RI A <|>108><4mm )
i, BiEK20m, HOEHFEOSE5m,
REEE N 0.05 mm. FiEXAE2ER,
AR 14, 90° [E 2 1. HiE
N 20 °C, AERRBOH 20 WI(m2K).
e | MR R BEMNES KR,
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$14] FREJ 100 m3h, BEA 50 °C, [E
79 5 barB7kiREE $108x4 HELk. BELSH
EZREM 5 m, HmEIL 5m, BMEZFR 10 m,
[@Eg 5 m, ARAS 10 m, BHEZE 5 m,
NEEFHRERE /9 0.05 mm.
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