
1

Ivar Halvorsen, AIChE Spring Meeting 2009

Practical Control of Dividing- 
Wall Columns

Jens Strandberg, Ivar Halvorsen* and Sigurd Skogestad

Department of Chemical Engineering
NTNU



2

Trondheim, Norway 



3

NTNU/SINTEF
Trondheim



4

Outline

1. Introduction
- Dividing-Wall Columns
- Stabilizing and Supervisory Control

2. Optimal Operation
3. Stabilizing Control Policies
4. Stabilizing Control Kaibel Column
5. Stabilizing Control Petlyuk Column
6. Pilot Plant Kaibel Column
7. Conclusions



5
Introduction – Dividing Wall Columns

• 1949 – First patent by Wright
• 1965 – Paper by Petlyuk 
• 1985 – First DWC built by BASF
• 1987 – G. Kaibel introduces 4-product DWC
• Present – More than 100 DWCs in operation 

worldwide (BASF more than 70)
Majority built last 10 years
Increasing popularity due to focus on energy-saving 
operations and enhancments in technology
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Introduction
Dividing-Wall Column (DWC) = Fully thermally coupled column

Petlyuk Kaibel
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Introduction – Control of DWCs

Optimization

Supervisory control

Regulatory control

Control system hierarchy

Steady state 
economics

Dynamics

e.g. MPC

Stabilizing 
feedback 

loops
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General: Economic objective

Typical for DWCs: Minimize energy consumption with 
given product specifications

• Suitable for design and analysis

Our approach: Maximize purity of all products with a set 
boilup rate (normally maximum rate)

• Suitable for practical opetration – get the best out of 
an actual column

Optimal Operation
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Goal: Acceptable performance using simple control 
policies.

Will use single temperature feedback loops to maintain 
”internal splits”.

Stabilizing Control Policies



13

LIGHT

HEAVY

F

D

B

TC

• Must use feedback (feedforward will give drift)

To avoid strong sensitivity to disturbances: 
Temperature profile must be “stabilized”

Stabilizing Control



14 Stabilizing Control based on temperatures

Temperature measurements 
have been chosen at stages 
with high sensitivity to inputs in 
the relevant column sections.



15 Stabilizing Control

Control Configurations

All cases: 
F, V and RV are fixed

1 Temperature loop
(Sidestreams kept at 
nominal optimum)

Here: 
RL is fixed



16 Stabilizing Control

Control Configurations

All cases: 
F, V and RV are fixed

1 Temperature loop
(Sidestreams kept at 
nominal optimum)

3 Temperature loops

Here: 
RL is fixed



17 Stabilizing Control

1 Temperature loop 3 Temperature loops

Effect of disturbances

Liquid split have been kept fixed
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Sensitivity to Liquid Split

Key elements to DWCs:
- Liquid split
- Vapor split

RL = Lp / L
RV = Vp / V

What happens when 
liquid split not properly 
adjusted?

V

Vp Vm

L

Lp Lm

Feed

Stabilizing Control
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Sensitivity to Liquid Split
Stabilizing Control

Optimal profile RL too low RL too high

3 temperature loops closed

Controlled temperatures
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Sensitivity to Liquid Split
Stabilizing Control

Optimal profile RL too low RL too high

3 temperature loops closed

Prefractionator composition profiles



21 Stabilizing Control

Need to adjust liquid split 
online in order to stabilize 
prefractionator

Adding new temperature loop
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Step response test on pilot column

Prefractionator 
temperature 
below feed 
controlled by 
adjusting the 
liquid split



23 Stabilizing Control

4 Temperature loops

Temperature controller adjusts for a 
very faulty vapor split

Summary three configurations
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Petlyuk column control configurations:

2 Temperature loops 3 Temperature loops
- including liquid split

Stabilizing Control



25 Stabilizing Control

Summary three configurations
Petlyuk column

Summary three configurations
High-purity Petlyuk column

(twice no. of stages)
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• Vacuum-jacketed glass.
• 5 cm internal diameter.
• 8 meters tall.
• 3 kW reboiler.
• Packing: glass Raschig rings

Pilot Plant Kaibel 
Column

Feed

A

B

C

D
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Feed

A

B

C

D

Manipulation of liquid-split

Solenoid
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Manipulation of vapor-split

Pilot Plant
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Manipulation of vapor-split

Pilot Plant

Responses to step- 
changes in RV

RV increased at 
18700s and again at 
21300s
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Conclusions

• Introduced an approach to practical Optimal 
Operation of DWC’s

• Focused on achieving acceptable perfomance using 
only temperature controllers

• Using liquid split actively in control is key rejecting 
disturbances. – Can counteract incorrectly set vapor 
distribution

Thank you for your attention!
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