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Introduction to Thermodynamic Models Built-in Process Simulators
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3&:General Thermodynamics for Process Simulation

@® General Thermodynamics for Process Simulation
- Slet5d el Ao UM Ldst HEA Sl MHO| f SR
0i[1) Methanol-Water System
0{2) Propane—-Propylene Splitter
0§|3) Acetic Acid-Water System
- K-value Calculation Methods
1) Ideal Raoult's Law
2) Equation of State Approach (SRK, PR, BWRS)
3) Liquid Activity Coefficient Method (Wilson, NRTL, UNIQUAC, UNIFAC)
4) Generalized Correlations (BK10, GS)
- BK10Z2 AlS¢et SHEALS| off 274
- GS REAIE At STEZ2AS| of AW
5) Special Package (AMINE, Sour Water Stripper)
- AMINE S&E2AtS| off 27
- Sour Water Stripper SHZ2AL2| off A4
6) Electrolytes (OLI)
7) Association Model (HOCV, Hexamer)
- Flash A& offH|
0{|1) Raoulte] Bi&I2} Poynting Correction Factorl| &=
0l2) Flash AHAte| R=
0§|3) Bubble Point Failure Case
0i|4) C6+ Heavy Cuts Characterization




4&: Equations of State for Gas Processing Plant Simulation

@® Equations of State for Gas Processing Plant Simulation
- AEfHYA REIN SEEA s REAS Hlw ! ZhZtol HEHRE AT
- Henry's Law Option2| A~7H
- K-value REA[S| MY E [T 2tttz Tl |
- van der Waals&|o| A7
- Redlich-Kwong A{2| A7
- Soave-Redlich-Kwong Al2| AJH
- Peng-Robinosn Ale| 274
- Alpha Function| A~7H
- Mixing RuleQ| A7H
1) van der Waals =879 2|
2) Panagiotopoulos E&HTElo] AT
3) SimSci Modified Panagiotopoulos 2879 A7
4) Huron-Vidal Z&t&l9| A7y
)
)

-

5 Kabadi-Danner Z&H1&l9] ATH
6) 2t2te| =Z&tAlE o|ZchA 7| HEA N MSst of

== S —

5¢d: Simulation of LPG Storage Unit using Propane Refrigerant

@ Simulation of LPG Storage Unit using Propane Refrigerant
- W= Alo|20|2t Beiola)?

o
- O|AFMOl WEAIO|Z2T AMMOl WSAt0|Zo| 24
- 2ME YOS 0|88 LPGHES 98t WSAIAHC| 2H) of

tep 1: Evaporator@| 7|At

tep 2: Compressor Discharge Pressure2| H|AF (Bubble Point Pressure?} 2HH)
3) Step 3: Controle Valvel| 7|4t (Dew Point Pressure@t 2t&)

Step 4: Refrigerant, C32| Circulation Rate2| ZH

5) Step 5: Compressor Power2| ZHA

6) Step 6: Condenser2| H|At

7) Step 7: 2&} HOfOl Cooling Waterd Consumptione| Z&

8) Step 8 XA HSAtO|EL 74




68: Activity Coefficient Models for Chemical Plant Simulation

@ Activity Coefficient Models for Chemical Plant Simulation

- 2SEATE o|lST MYl &

- 0|&tBHo| HESEFE Hi0{Li= HXALL| A At
- WA =Et=2l VKX 7ol 4K

1) Completely Miscible System

2) Immiscible System

3) Partially Miscible System
- WY == AEYo et S&F
- 83T 22l HF
1) Inconsistence in the Critical Region
2) Supercritical Components (Henry's Law A}E)
- A ESEAH REAQ AT

1) One Constant Margules&2| A7JH

2) van Laard|e| A7

3) Wilson&|2| 27|

- E7%!: Local Composition Concept
- EHA: Cannot be applied for liquid phase splitting system
Does not come back to ideal Raoult's law when the BIP’s are missing

4) UNIQUAC 2 Alo| 47|

5 NRTL Z& Ao AJY

6) UNFAC ZRA[o|ATH
- BIPOf| g8t =11




78: Thermodynamic Considerations of Ethanol Dehydration Unit using Benzene as an
Entrainer

@® Thermodynamic Considerations of Ethanol Dehydration Unit using Benzene as an

Entrainer

Ethanol-water System

SHISF2t F25F Alol2] H|W

o

SHISFSEe| HE
SHIE 22[Ae ME
SH|IE 22[Ae ME

SHIST =82 ol

1)
2)
3)
4)
5)
6)
7)
8)
9)

Step 1:
Step 2:
Step 3
Step 4
Step 5:
Step 6:
Step 7:
Step 8
Step 9

Selection of Proper Thermo Model & Construction of Binodal Curve
Finding Binary & Ternary Azeotropic Points

Construction of Binary & Ternary Residual Curves

Concentrator Simulation

Azeotropic Column Simulation

Azeo + Dryer(Stripper) Column Simulation

Simulation of Overall Azeotropic Distillation Unit

Optimization of Ethanol Dehydration Process

Comparison of Two—-columns with Three—columns Configuration

82: Experimental Equilibrium Data Regression

@ Experimental Equilibrium Data Regression

Pure Component Data Regression(0i]: Vapor Pressure Data Regression)

Binary Pxy Data Regression at a Constant Temperature (VLE 1)

Binary Txy Data Regression at a Constant Pressure (VLE 2)

Binary Txx Data Regression at a Constant Pressure (LLE 1)

Ternary Data Regression at a Given Temperature & Pressure (LLE 2)




