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Design of Naphtha Splitter Unit with Petlyuk Distillation Column
Using Aspen HYSYS Simulation

Ju-Yeong Lee
Department of Environmental & Chemical Industry, Ulsan College
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Abstract FRN (Full range Naphtha) is distilled from crude oil in a Naphtha Splitter Unit and is separated into the
Light Straight Naphtha, Heavy Naphtha, and kerosene according to the boiling point in sequence. This separation is
conducted using a series of binary-like columns. In this separation method, the energy consumed in the reboiler is used
to separate the heaviest components and most of this energy is discarded as vapor condensation in the overhead cooler.
In this study, the first two columns of the separation process are replaced with the Petlyuk column. A structural design
was exercised by a stage to stage computation with an ideal tray efficiency in the equilibrium condition. Compared to
the performance of a conventional system of 3-column model, the design outcome indicates that the procedure is simple
and efficient because the composition of the liquid component in the column tray was designed to be similar to the
equilibrium distillation curve. An analysis of the performance of the new process indicated an energy saving of 12.3%
under same total number of trays and with a saving of the initial investment cost.
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Fig. 1. Schematic diagram of a Petlyuk distillation column
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Vapor boilup rate(Vs)
Reflux flow rate(Lp)
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Table 1. Degree of freedom analysis
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Fig. 2. Liquid composition profile in minimun trays

Table 2. Result of structural design.

. Main
Prefractionator
Column
No. of trays 12 28(32)
Feed/Side product 8 24
Interlinking stages 3/28
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Fig. 3. Schematic of a Petlyuk column in Naphtha
splitter unit.

Table 3. Composition of feed and product (mole%)

Component F D S B
(Light)
NBP[42TC] 1.56 18.02 0.21 0.00
NBP[49TC] 1.87 17.24 0.70 0.00
NBP[57C] 2.85 16.87 2.00 0.00
NBP[64TC] 5.15 17.66 4.92 0.00
(Intermediate)

NBP[717C] 8.79 17.76 9.65 0.00
NBP[78C] 9.20 9.26 11.03 0.00
NPB[86C] 8.54 2.70 10.84 0.00
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NBP[93C] 8.20 0.45 10.62 0.00
NBP[100C] 7.95 0.05 10.34 0.01
NBP[1077C] 7.56 0.00 9.82 0.08
NBP[114C] 6.89 0.00 8.89 0.40
NBP[122C] 6.39 0.00 7.90 2.04
NBP[129C] 6.40 0.00 6.65 8.37
NBP[136C] 5.46 0.00 3.69 17.05
NBP[144C] 4.38 0.00 1.69 20.05
NBP[151C] 3.63 0.00 0.77 19.74
(Heavy)
NBP[158C] 1.93 0.00 0.22 11.48
NBP[165C] 1.20 0.00 0.05 7.58
NBP[173C] 1.04 0.00 0.01 6.68
NBP[1807C] 1.00 0.00 0.00 6.52
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Fig. 4. Liquid composition profile of petlyuk column in
Naphtha splitter unit.

Table 4. Operation condition of a Petlyuk columm

(kg-mole/hr) Prefractionator Main column

Feed 2,259

Overhead product 175
Side product 1734
Bottom product 350
Reflux 1723 2726
Vapor boilup 3711 3669
Reboiler duty (Gkcal/hr) 31.00

Table 5. Operating condition of a direct sequence system

(kg-mole/h) Coifl:nn cii?nn
Feed 2,259 2084
Overhead Product 175 1737
Bottom Product 2084 347
Reflux 350.0 638
Boilup 1672 2632
Reboiler Duty(Gkcal/hr) 13.01 21.80
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