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Packed Tower Data Input
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Packed Tower ID Sizing
1.Determine the capacity term value
   Choose a ΔP value and calculate the flow parameter
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Calculation for this step

	Inlet
	Value

	L
	8197

	G
	11332

	Lm
	2.2769

	Gm
	3.14

	F
	0.024



	Outlet
	Value

	L
	8524

	G
	11004

	Lm
	2.36

	Gm
	3.05

	F
	0.026






2. Determine Capacity term or C from diagram below
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[image: ][image: ]Packed Column Pressure Drop Correlation
Calculation for this step
Note that according to licensor requirement a dp of 10 mbar is chosen
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3. 

















3. Choose a packing type and determine the packing factor (Fp)
· The packing factors for various packings are shown in figure 18.
· Usually packings smaller than 25 mm (1 in) size are intended for column diameters of 300 mm or 
   smaller, packings of 25 mm to 37 mm (1 in to 1½ in) in size for column diameters from 300 
  mm to 900 mm, and packings from 50 mm to 75 mm (2 in to 3 in) in size for column diameters 
[image: ][image: ]  of 900 mm and more.
Calculation for this step
We select IMTP because of its  wide applicability and suppose that ID is more than 900mm; as 
a result, a 2-inch (50mm) IMPT is selected with packing factor of 18 according to the table 
[image: ]below. 
4. Calculate the gas (or vapour) mass velocity G with the capacity term C value determined in 
previous step.
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5. Determine minimum inside diameter using following formula
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Calculation for this step
	Inlet Parameter
	Value

	 ρl
	989 kg/m3

	ρv
	1.15 kg/m3

	C
	0.0175

	Fp
	18

	G^2
	3.49

	G
	1.86

	D
	1464 mm


	
	Outlet Parameter
	Value

	ρl
	964kg/m3

	ρv
	1.11 kg/m3

	C
	0.0175

	Fp
	18

	G^2
	3.27

	G
	1.81

	D
	1466 mm




6. KG TOWER Confirmation

[image: ]Open the software and select a new case






[image: ]Fill-up box 1 and 2 and then click Packing









[image: ]Fill-up the box accordingly and Click Options and select Constant liquid

Comparison
	Haldor Topsoe
	Excel Sheet
	KG Tower

	1500
	1465
	1250



Notice that if the height of the tower is 5 m then the total dp according to KG Tower is 10 mbar it means that the minimum ID for the packed tower is 1250.
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Performance point Design
Temperature 48
Pressure 3) y

Liquid flow 8197
Liquid- density 989
Liguid viscosity 0,567
Liquid surface tension 68
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liquid mass flow rate (kg/s),

liquid mass velocity (kg/(m.s)),

gas (or vapour) mass flow rate (kg/s)

gas (or vapour) mass velocity (kg/(m?.s)),

gas (or vapour) density at operating temperature and operating pressure
of the contact section (kg/ms),

liquid density at operating temperature and operating pressure of the
contact section (kg/m?).
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Service

AP in mm H20/m of packing

Absorbers/Regenerators
Liquids with foaming tendency
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gas (or vapour) density (kg/m~),
liquid density at operating temperature and operating pressure of the
contact section (kg/m?®),
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water density (= 1000 kg/m®),

liquid viscosity (cP or mPa.s),

gas (or vapour) mass velocity (kg/(m?.s)),
packing factor (given by table on figure 18).
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Pall Rings | Metal | | 70 | | 56 | g0 [ 27 | | 18 |
Intalox Saddles® | Ceramic | 725 | 330 | 200 | | 145 | 92 | 52 | 40 | 22
[ Raschig Rings Ceramic 11600 | 1000 | 580 | 380 | 255 | 155 | 125 | 95 | 65 | 37
| Raschig Rings 0.75 mm Metal | 700 | 390 | 300 | 170 | 155 | 115 | | |
Raschig Rings 1.50 mm Metal | 410 | 300 | 220 | 144 | 110 | 93 | 62 | 32 ]
Berl Saddles | Ceramic 900 | 240 | | 170 | 110 | L 65 | 45 | \

Courtesy of Norton Co.
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Nominal Packing Size (mm)

Packing Type Matasial 12 15 | 18 | 25 | 31 | 37 | 50 | 75 | 87
IMTP® Metal i | 51 | 40 | [ 24 | 18 | 12
Hy-Pak™ Metal l | ! 45 | 29 | 26 16
Super Intalox Saddles® | Ceramic 1 | 60 j 30
Super Intalox Saddles® | Plastic \ i 40 | 28 | 18
Ball Diemron [ Dlactin ! 75 | 55 ; 40 26 17
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Nominal Packing Size (mm)

Facking Tyge Material - [~ =TT 5 T 5 | 18 | 25 | 31 | 37 | 50 | 75 | 87
IMTP® [ Metal I I YR 12
Hy-Pak™ Metal | [ | | 45 | 29 ]2 | | 16
Super Intalox Saddles® | Ceramic | L 60 ! : 30 !
Super Intalox Saddles® | Plastic 3 | | Taw| | 28 | | 18
Pall Rings Plastic R 55 | |40 ]2 [
Pall Rings | Metal [ 1 [l 56 | |40 | 21 18 |
Intalox Saddles® | Ceramic 725 | 330 | 200 | 145 | 92 | 52 [ 40 | 22 |
Raschig Rings | Ceramic 1600 1000 | 580 | 380 | 255 | 155 | 125 | 95 | 65 | 37 |
Raschig Rings 10.75 mm Metal | 700 | 390 | 300 | 170 | 155 | 115 | |
Raschig Rings 150 mm Metal | | 410 | 300 | 220 | 144 | 110 | 93 | 62 | 32
Berl Saddles Ceramic 900 |  l2s0, | 170 110 65 | 45
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minimum diameter (m),
gas (or vapour) mass flowrate (kg/s),
gas (or vapour) mass velocity (kg/(mZ.s)).
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5 KG-TOWER® Software v 5.4

File Preferences Help

el e | e | cm [ver| o | cronse | e |

KG-TOWER Softiare Example- KGTOWER® Separator KGT1001

DEMISTER Rating kgt oftware Example

KG-TOWER Software Example-Tray |KG-TOWER® T-1071 Cycionexane /- Runs @ 165 kPa (3) = 124
Rating kgt Software Example |Heptane Column psial

KG-TOWER Software Example-Packing | KG-TONER® T-1071 Cycionexane /- Runs @ 165 kPa (3)= 124
Rating kt Sottuars Exarmple | Heptans Colurn psial
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LOADINGS

File Edit Units Window Help

Project Name [ Date 22-Jul-22
Tower Name [T5004 By
Case Name ‘ Revision
Load 1 Load 2 Load 3 Load 4 Load 5
Zone
Description
Tray or Bed Number
~Vapor
MassRate  kor  {[11332 11004 o 0 0
Density  kg/m3 1.1500 caicjfj1-1100 caicl| [1-1774 cale | [1-1774 cale | [1-1774 Cale
Std. Actual VolFlow  m3/s 2.74 2.75 0.00 0.00 0.00
Viscosity P 0.0170 0.0170 0.0070 0.0070 0.0070
Min. Rate % |40.00 40.00 0.00 0.00 0.00
Max. Rate % 100.00 100.00 0.00 0.00 0.00
[ Liquid
Mass Rate kgihr §l5197 8524 0 0 0
Density kgim3 §1989 000 964.000 1000.000 1000.000 1000.000
Volume Rate m3ie 31 288 8.842 0.000 0.000 0.000
Surface Tension  dyne/cni |65 000 61.000 18.713 18.713 18.713
Viscosity <P B0 5670 0.6790 0.9963 0.9963 0.9963
Min. Rate % 140.00 140.00 0.00 0.00 0.00
Max. Rate Y% 100.00 100.00 0.00 0.00 0.00
System Factor [1.00 |Load oK. [Load oK. |Load not active [Load not active [Load not active

Rates:  Min | pesign | wax

SelectDesign:  TRAYS PACKINGS DEMISTER@ME' Commemsl Close
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ons  Units Window  Help

Project Name: Date 22.)
Tow s Ch —
Case Name Revision [

Zone
Description
Bed Number

Packing Type

Packing Size

Tower Diameter  mm
Number of Layers
Packing height  mm
Capacity, Const.Lia. %
System Limit %

Fs mis*(kgm3)0.5 (343 64
o ms (0077 0053
Liquidload  m3Mhrm2 685 500

PressureDrop  mbarim (3350 0506

‘The total packing pressure drop i the sum of the calculated pressure drop for each loading. When comparing different packings, a separate case should be used for
each. When entering loads atthe top and bottom of a packed bed, the bed height should be split between the to loads.

Note:

Total Packing Pressure Drop  mm Hg  [N/A

Comments | close |
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Performance point

Design

Temperature 45
Gas flow 11004
Gas density 1,11
Gas viscosity 0,017
Gas molécular weight 28,99
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Performance point

Design

Temperature 47
Pressure

Gas flow 11332
Gas density 1,15
Gas viscosity 0,017
Gas molecular weight 30,22
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IPerformance point Design
 Temperature 37
Liquid flow 8524
Liquid density 964
Liquid viscosity 0,679
Liguid surface tension 61
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