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Objective Function:    

min: QReb   

Manipulated Variables: 

                                Mn: a  Mn  b  

Constraints:  
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Current 
values

Operating variables of 
distillation column

67.5Temperature of top tray (?C)

320Temperature of bottom (?C)

6804.32Reflux flowrate (kg/hr)

142.71Solvent flowrate (kg/hr)

3329.2Naphtha flowrate (kg/hr)

1241.92Kerosene flowrate (kg/hr)

1009.5Diesel flowrate (kg/hr)

                                                          

 

1 Valve Tray 



 
V-

303

V-304

 

Off-
gas Solvent

 

Naphtha

 

Kerosene

 

Diesel 

Temperature 
(?C)

 

59.5

 

32.3 32.35 35.08 48.97 

Pressure 
(kg/cm2)

 

4.03

 

1.266 4.03 4.03 4.03 

Average

 

MW

 

76.4

 

76.31 119.53 179.74 244.92 

Flowrate 
(kg/hr)

 

143.0

 

107.0 3329.59 1242.44 1008.29 

Density 
(kg/m3)

 

3.56

 

665.8 726.57 776.96 807.85 

Values after 
simulation

 
Current 
values

 
Operating variables of 
distillation column

 
67.15 67.5 Temperature of top tray (?C)

 

321.5 320

 

Temperature of bottom (?C)

 

6804 6804.32

 

Reflux flowrate (kg/hr)

 

143 142.71

 

Solvent flowrate (kg/hr)

 

3329.5 3329.2

 

Naphtha flowrate (kg/hr)

 

1242 1241.92

 

Kerosene flowrate (kg/hr)

 

1008.7 1009.5

 

Diesel flowrate (kg/hr)

  

Solvent Naphtha Kerosene Diesel 

 

Initial 
Boiling 
point 
(IBP) 

10 70 190 255 

A
ST

M
 D

86
 

Final 
Boiling 
Point 
(FBP) 

70 190 255 350 

ComplexSQP][

Complex

SQP

SQP][



    

V-304

  

TEE-302

 

TEE-305

 

V-304

V-304

n

 

Manipulated variables 
Limits

Up

 

Down

 

1

 

Reflux

 

89001M5000:1M

 

8900

 

5000 

2

 

Naphtha flowrate 
36002M2800:2M

 

3600

 

2800 

3

 

Inlet flowrate to V-304

 

30003M1200:3M

 

3000

 

1200 

4

 

Distillate rate 
3004M100:4M

 

300

 

100 

5

 

Split fraction of TEE-302

 

9.05M1.0:5M

 

0.9

 

0.1 

6

 

Split fraction of Tee-305

 

9.06M1.0:6M

 

0.9

 

0.1 



 
P-301

TEE-

302TEE-305

 

ASTM D86

 

651D:1D

 

ASTM D86

 

2C90:2C

ASTM D86

 

1822D:2D

 

ASTM D86

 

3C195:3C

 

ASTM D86

 

2503D:3D

 

ASTM D86

 

4C260:4C

 

P-303

m3/hrvol. flow P-303 < 6 

m3/hr

P-303

V-304

  

Parameters

 

Optimized Current 

Reflux rate (kg/hr)

 

8158 6804 

Utilities (kW)

 

1298 1298 

Reboiler duty (kW)

 

1418 1418 

Condenser duty (kW)

 

759 759 

Solvent flowrate (kg/hr)

 

143 143 

Naphtha flowrate (kg/hr)

 

3365 3365 

Kerosene flowrate 
(kg/hr)

 

1129 1129 

Diesel flowrate (kg/hr)

 

1086 1086 
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Optimized 
condition 

Annual 
production 
(bbl/year) 

price[23] 
($/bbl) 

Annual 
income 
($/year) 

Solvent 10700 86.67 927,369 

Naphtha 230773 76.18 17,580,287 

Kerosene 72313 82.18 5,942,682 

Diesel 67083 81.28 5,452,506   

Total 29,902,844 

 
P = S2 

 
S1+ (E1- E2) 
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Temperature overlapping is always considered in 
petroleum rectification. In this study, a mechanism is 
suggested to remove the temperature overlapping in 
distillation curve for rectification units which their feeds 
are liquefied petroleum. In this mechanism, firstly the unit 
is simulated and then is optimized by defining an objective 
function. Finally, operating conditions were determined 
without temperature overlapping in the distillation curve. 
Steps for defining the objective function are also 
presented. Optimization of a petroleum refinery by the 
presented mechanism shows considerable reduction in 
temperature overlapping of the distilled products and 
pushing them into appropriate operating range. 
Furthermore, applying the optimized conditions to the unit 
will be beneficial by 2958486 $/yr.   
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