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Optimization of propane and butane gas liquefaction cycle considering
compressor technical limitations using genetic algorithm
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ARTICLE INFORMATION ABSTRACT
Original Research Paper Refrigerant is one of the most important parts in a refrigeration cycle. In many refrigeration cycles,
Received 30 November 2016 especially in the natural gas processing industry, propane is used as refrigerant due to its desirable
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- ‘ thermodynamic properties. There are two ways for transferring propane and butane gases from
Available Online 13 February 2017

extraction point to the consumption site: a) pipeline and b) liquefaction and transport in liquid form. The
most profitable method for transporting large quantities of propane and butane gases is liquefaction and

Keywords:

Propane and butane gases transport in liquid form using storage tanks. Liquefaction at atmospheric pressure is the most common
Liquefaction cycle method for transporting large quantities of gases using specifically designed refrigerated ships. In this
Optimization paper, a gas refinery butane and propane liquefaction cycle is described first and then simulated in

Compressor technical limitations

i ; HYSYS software. Afterwards, Genetic Algorithm is used to minimize the total power consumption of
Genetic Algorithm

the liquefaction cycle, through connecting HYSY S and MATLAB softwares. There are 13 variables and
13 constraints for compressors and heat exchangers in the formulation of the optimization problem. The
results of this constrained optimization problem show that the power consumption can be reduced by
12.49% compared to the base case.
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Table 1 Base cycle parameters [13]

© gl o o Ak
110 kPa E-1 )5l plgl 5 (65,9 o yoo gl [l
290 kPa E-2 )5l )5l 45 (55,9 o yeo gl jLzd
820 kPa E-3 )5l plgl 4 (55,9 o yeo gl jLzsd
110 kPa E-4 )51 )5l 44 (65,9 o yeo gl jLzd
170 kPa E-5 ,sillgl 44 (55,9 o yeo gl [l
330 kPa E-6 51,05l 4 (55,9 o yoo gl [l
820 kPa E-7 ;51 plgl 44 (55,9 o yeo gl jLzd

1.932 x 10° kg/h
1.299 x 105 kg/h
1.630 x 10* kg/h
2.780 x 10* kg/h

Sy Al (507 (20

E-3 15l nll 4 585955 0 e (g0 (20
E-1 55l nll 4 585955 0 e (g0 (02
E-4 ,5lnlyl 42 695)5 050 502 (20

? Boil of gas propane
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Fig. 8 Exergy efficiency destruction in the base and optimized cycles
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