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* Introduction to UniSim Design
* Define equipment, materials, utilities, and thermodynamic models

» Setting up a steady-state simulation case, flash calculations,
utilities, and the workbook

e Extracting property tables and plots and phase envelope diagram

 Example #1.1: property calculation
 Example #1.2: property calculation

e Example #1.3: Simple vessel

e Example #1.4: Simple Heat Exchanger
 Example #1.5: Refrigeration Cycle
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INTRODUCTION

* You can simulate either simple cases or the most complicated plants
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Starting the program

File Edit Basis Tools Window Help
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4 Simulation Basis Manager

| |£ﬂ 4 Component List View: Component List - 1
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M Current Fluid Packages- Flowsheet - Fluid Pkg Associations

H Basis-1 MC: 1 PP Peng-Robinson Wie Flowsheet | Fluid Pkg To Use

D | Case(Main) | Basis-1

0

Lo i Delete
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: < A opy
= Sel : : o iew Users Default Fluid Pkg | Basiz-1 w
= M_ |_C Import... Fluid Pkg for New Sub-FlowShests-
Enter VT E - (@) Use Default Fluid Pkg [Jinclude Column
= Ty Anarl (") Use Parent's Fluid Pkg
= Components  Fluid Plgs | Hypotheticals J Hypo Correlation Sets JOiI Manager J Feactions JCDmpnnent Maps operties J_'
————— Enter PVT Environment... Enter Regression Environment... Enter Simulatior Envirenment
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| Pk #1.1: property calculation

2] MoMName.usc - UniSim Design R460.1

File Edit Simulation Flowsheet PFD  Tools Window Help
123 H% Taalk|=e ©llee]a ST ‘C;se(wgm L o) &
_ _ — - R

TR --@| 15 =«
H ﬁ @ Hﬂ HEE j-:-: A 7 % E @ |Defauh:Co[our Schem= ui (95 &
| | & &
eI
p‘p‘ o I &Q.

EIEIE

|
1
Temperature <empty>

Pressure <empty> Stream Name

Molar Flow - ‘ufapour! Phase Fraction il
Temperature [C] C—

Composition
Value

- Sliar Viiiabios '_'_j : <empty> |
- lotes [k_l,.fkgmale]— qempty:v 1
- Cost Parameters [k.I.fkgmole (] ! =empty> |
| <emply= |
S S |

I i I Basis-1 |
Phase Option. Multlphase

" Worksheet | Attachments JDynamlcs |
_Unknown Flow Rate
Delete | Define from Other Stream... | 4 =
Balance Tool
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FIRENZE Ex. #1.1: Simple stream

Calculate Boiling temperature of water in Firenze?!

F[ren 7e Cu rrent Weather *] NoName.usc - UniSim Design R460.1

File Edit Simulation Flowsheet Tools Window Help

B eua Taak = ¢ |[wle | 4
1= (o] & ]

Worksheet Stream Mame
Vapour / Phase Fraction

Case (Main) n

] =
ol b#. b 4 . 2 E----Cﬂndrtlans Temperature [C] 1|
- ¥ Froperties Pressure | [kF'aL | 993
1"‘ E 3 -+ Composition Molar Flow [kgmele/h] A
- RN - K Malue Mass Flow [kg/n] 18,02 |
- - l i~ User Variables Std Ideal Lig Vol 1,805e-002 |
?. t‘.'_._ - Notes Molar Enthalpy 2_39-4e+'DD5 Pa

i Cost Parameters I'}._-fl_q_l_a

{"s
| =
]

L|q ‘u’ol Flow @5td Cond [m3/h]
FIU|d Package I Ea s ‘I
Phase Option Mult|pha e

Frey

£

¢ ) Rain: 0 %

{2 Humidity: 67%

Pressu re: 993 mb

(

"~ Worksheet |Attachmer‘:ts ]Dynamics |

b

- Cloud: 75%

Define from Other Stream...

@, Visibility: 10 km fot
*  Water stream
*  Pressure: 993mbar / Flow : 1 (not important) / ?
Output: Temperature
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Ex. #1.2: property calculation

Calculate property of pure or mixture streams

1. P-H diagram and T-S diagram of R134a?
2. Viscosity & C, of air? (02 21% N2 79%)
3. Water Dew point and hydrocarbon dew point of natural gas (C, 96% C, 3% water 1% )

LUMVES

Isatherm
A500 Isotherm | <empty
| | Isotherm §| <empty
4 —= Bpt -
o : =Gl
3
| g WL G [T PR |
Worksheet Stream Name p :
@ 3000 Viscosity [¢ g |3
g - Condtions C\-r-[k_l,."li_tgr%gll-e-q 3 | =
== 2500 : LU LSRR
o N Worksheet ~ |StreamName 3 VapourPhase | Aqueous Phas |
2 20 b o - HC Dew Point[Gas] [C 68,07 68,07 | <empty> |
o | ke i Water Dew Point[Gas] [ 7321 | 10,9966 99,59 |
o 1500 - User Variables - Properties
Notes Composition
1000 .. Cost Parameters K Value
it User Variables
; == E----Nutes
10,0000 e = i Cost Parameters
-8,250e+005 -9,200e+005
Property Correlation Conti
: & % L Y
e |Dynamics L Property Correlation Controls—
| 7
@ ap v e A X¥xEH B
= 1
Preference Option: _
" Worksheet |.|5«ttachmer1t5 JD}rnamics ] Properties Level in Effect: |
~ Worksheet |Attachment5 JD}rnamics J
Delete Define from Other 5

Delete

Define from Other Stream... L =
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* (flash calculation, phase separator)

Gas Out

o= |

Mist-free Vapor

Mist
Extractor

Inlet Diverter ﬂ
Feed Pipe Y g
——ﬂ: : .« | GasGravity

_“w « *| Separation Section

—— Coalesced Liquid

|Mist Laden Vapor e .

Liquid Gravity
Separation Section

-

Liquid Out
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N Ex. #1.2: Simple vessel

]
VIV-101

S| = e =]

Muole Fractions
L 0,

Mole Fractions | Worksheet

Worksheet o] 0003203 | H2O

=
=
]
P¢-
P-
R
s

- Conditions FFEEE!'_"_?_

Properties
Composition
K Valug

User Variables
Notes

- Cost Parameters

coz

0.001707 |

N1 =20/ !
\~/

<

E@...

Inputs:

*  Waterstream
CO2-S5team &=

>

¢+ Conditions
Properties

- Composition

K Walueg

User Wariables
Notes

.. Cost Parameters

EranG
oz

Edit Properties...

{1.00000

* Pressure: 300kPa / Flow : 1 / Temperatuer:20°C

Output

* solubility (CO2 composition in the liquid phase)
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Ex. #1.4: Heat Exchanger

Cooler

Stream input
Stream output
Energy

Heater

Stream input
Stream output
Energy

exchanger

Stream1 input
Stream1 output
Stream2 input
Stream?2 output
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FIRENZE Ex. #1.4: Heat Exchanger

Solar water heater .
e active & .

collector

Inputs: l T
*  Water stream input e
«  Pressure: 150kPa / Flow : 50 kg/h / Temperatuer:30°C .
*  Energy stream : 1kW EPRS
Output
*  Water Output temperature @
4 E-101
Worksheet Name il | el D e
i Vapour 0,0000 | 00000 | <empty>
Candiions Temperature [C] 30,00 | 4704 <empty>
Properties Pressure [kPa] 150,0 | 1500 <empty>
i+ Molar Flow [kgmaole/h] | 2,775 | 2775 | <empty>
Composiien | \iass Flow kg/h] 000 5000  <empty
PE3pecs Stdldeal Lig Vol Flow m3/h] | 00301 00501 |  <empty>
Molar Enthalpy [ki/kgmale] | -2845e+005 | -2832e+005 | <empty>
Molar Entropy [k)/kgmale-C] 3882 0 3478 |  <emply>
Heat Flow [k)/h] -7,897e+005 | -7861e+005 3600
| |
!
I l

i) Design Rating Worksheet |Performar|ce jD],rnamics ]Cust ]

. W=
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FIRENZE Ex. #1.4: Heat Exchanger

Solar water heater
e Passive by using Solar fluid : Ethylene glycol

. Stainless Steel Tank
In pUts' (potable hot water)
. Water stream input Heat Exchanger —

. Pressure: 150kPa / Flow : 50 kg/h / Temperature:30°C
. Water stream input

. Pressure: 150kPa / Flow: “ /Temperature: ? °C
. Propylene Glycol

. Pressure: 150kPa / / Temperatuer:30°C

. Pressure: 150kPa / / Temperatuer:30°C

Output /
Solar Fluid

. Glycol flowrate (heated)

e—— Hot Water (out)
|

. |e———— Cold Water (in)
“\ — N\ J

Solar Collector

Solar Fluid
(return cooled)
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Hot weather

&

- - indaar Linil

i — | VEPOFAIO0 1
o "
&‘& Cool Caoils Ar florw (imddoer)
& Cool weall =
HATOR SOl
ERPANSION EVAPQRATON COLI o o .
oEvICE i
Outdoor Unit ,
{compressar) AN
-
L
. e )
‘ [ et
)
WENT e 1 L) | : it.
[ s
e i Thermostatic Expansion
o Compressar Vialves [THV)

sal/ b p

CoNDEmIER _ |
CaiLe

COMFREEEDIN

Example setup showing the simple connection
for home air conditioner system unit

——
L._ M‘ @ Coppsr pipe from Evaposator indoar to Comgre

@ Caoppar pipa from Compressor outdoor 1o Evaporsior indoos
@ Sawer (Condensation) Hod Caile

@ Electic wire -l

af culdoor

Air ffow (outdoor)
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Stream 3 =
" Fully liquid : 12323 :
l i) o \ 450C QH
Condenser — =
[isenthalgic) —
ﬂ Expansion 3 < 2

Compressor
vilve P

E\'upnmlur

‘ / -15°C

‘ Heat Source
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8| FiRinz Ex. #1.5: Refrigeration Cycle

/ l

Example:

Heat sink A Refrigeration cycle utilizes propane as the working fluid 1s used in
at TE

the liquefaction of the NG. Propane is fed to an evaporator (Heater) the

Q pressure drop=5 kPa, where it absorbed 1.50e+6 kJ/hr from the NG and
H —

leaves at the dew point (Vapor Fraction=1.0) at T= -15°C. The output of

Refrigerator
or
Heat pump

the evaporator is then compressed adiabatically with efficiency of 75%,

and then it's condensed to reject heat. Inside the Condenser there is a

pressure drop of 30 kPa, and leaves as saturated liquid at 45°C. Finally, the

propane passes through a valve to return the pressure of the Evaporator.

Heat source Fluid Pkg: Peng Robinson
at T-|

Calculate:

Pressure of the evaporator fed in kPa.

COP= Evaporator Duty/ Compressor Power _
* Flow rate of propane in kmol/hr.

CcO P=QL /Wc Valve pressure drop in kPa.

Temperature of the valve outlet in °C.

Compressor duty in hp.

Condenser duty in kJ/hr.
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Final Solution is:

".
i
VLY/-100

#1.4: Refrigeration Cycle

Compressor

17
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0 Ex. #1.4: Refrigeration Cycle

e Calculate Coefficient of performance (COP)
* Adjust the configuration to have COP of 2.

VLV/-100 Compressor

ADJ-15PRDSHT-1
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