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Short Description

Descripción: Sizing Packed Towers for Distillation and Absorption using Aspen HYSYS....



Description
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A packed tower usually contain one or more packing material. There are two types of packing materials; random packing and structured packing. In general, a packed tower is preferred when the tower has small-diameter and/or handle corrosive component. Meanwhile, a tray tower is preferred when the liquid rates is 30 m3/m2.h and above. In Aspen HYSYS, sizing the height of packed tower for distillation column or absorber can be done by using HETP (height equivalent of a theoretical plate). HETP is a relation between the packed towers (height) and tray towers (number of stages) as follows: HETP = H/N where; H: the total packed height N: the number of theoretical plate (100% efficiency)



Here, an absorber with one packing section (packing type: Pall ring metal 2 inch manufactured by Glitsch) with 14 stages will be sized.



Fig 1. Modelling packed tower using Aspen HYSYS.



Add “Tray Sizing” Utility First of all, we must have converged simulation of a (tray) tower. After that, add Tray Sizing utility by clicking on “Tools” in menu bar, “Utilities”, “Tray Sizing”, and “Add Utility”. This utility will enable us to size a tower.



Please note that this utility is only available for tower with vapor-liquid flows. This utility cannot be used to size tower with liquid-liquid flows.



Fig 2. Adding “Tray Sizing” utility.



Sizing Packed Tower



Choosing the Tower After clicking “Add Utility”, we will have a new window appear. In this window, we need to choose which tower we want to size. This step can be done by clicking the “Select TS”. After that one new window will appear. Click the column that we want to size, “TS-1”, and “OK”.



Fig 3. Choosing the tower.



Sizing Packed Tower



Defining Tray Section After clicking “OK”, we will back to the Tray Sizing window. Here, we need to define the section that we want to size by click “Add Section”. In case a tower with several packing types, several tray types, or combination of packing and tray; we need to define more section. We also can use the Tray Sizing window to compare column configuration with different internal types. In this window, we can activate a section by selecting the “Active” checkbox. We can also include the contribution of the tower’s vapor head in the section’s pressure profile by selecting the “Include vapor head” checkbox. Since we need one packing section and we know which packing type to use, we just need to define one section.



Fig 4. Defining tray section.



Sizing Packed Tower



Specifying Packing Type To specify the packing type, click “Specs” and change the “Packing Type” to Pall Rings (Metal) 2_inch (Glitsch). Here we obtain the HETP (m) which is 0.6895. There are two modes to calculate the HETP which are Design and Rating. If we want to specify the section diameter, choose “Rating”. Otherwise, choose “Design”. There are several packing correlations that can be chosen; SLE (Sherwood-Leva-Eckert), Robbins, and Wallis. The SLE correlation is valid for towers operating above the loading factors of 20000 (liquid loading > 9200 lb/hr.ft2). The SLE v73 correlation is an enhanced version of SLE correlation available in HYSYS v7.3. The Robbins correlation is suitable for tower at atmospheric pressure or under vacuum. Meanwhile, Wallis correlation predicts the pressure drop and the approach to flood for packings more accurate than the other correlation. To see the calculated result, we can choose the “Performance” tab. There we can obtain the section diameter, section height, percent flooding, and section pressure drop.



Fig 5. Specifying packing type.



Sizing Packed Tower



Adjustment After obtaining the section pressure drop, we need to get back to “Column” window to adjust either top and/or bottom tower pressure to give the same total pressure drop that we obtained from “Tray Sizing” utility. By changing the pressure value, we will have slight different pressure drop and diameter in “Tray Sizing” window. To get the final height, we need to add a safety factor. From the simulation, we obtain 9.779 m packing height. We need to add a safety factor, for example 8%. Hence the packing height becomes 10.561 m.



Fig 6. Sizing results window.
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