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Show real separation efficiency to the operator

Data-driven soft sensor

Distillation column

Setup

• Wel l  equ ipped d i st i l l at ion
co lumn

• Onl ine  ana lysers

Operat ion scenarios

• Cont inuous  operat ion

• Batch  operat ion

• Dedicated  fa i lure  
scenar ios  ( f lood ing)
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Use case description

Flooding – common subopt imal  process  condit ion wherein the 
separat ion performance is  s igni f icant ly  reduced due to  excess ive 
vapour f low.  I t  i s  detected by a  sharp increase in  column 
dif ferent ial  pressure.

How can we put  the measured var iables  (mainly  pressure drop)  into 
correlat ion with the product  qual i ty?

Goal:  hybrid descr ipt ion of  mult idimensional  non -orthogonal  
operat ion window of  batch dist i l lat ion column

Data:  substance composit ion at  in let  and out let ,  pressure 
di fference,  l iquid and vapour f low rates ,  temperatures ,  reboi ler
duty

Load dependent separation efficiency

F-factor  (gas  load factor)  as  an important  measure

Var ious  models  for  both dependencies  are avai lable.  However,  
general ized pressure drop correlat ions  are normal ly  accurate to  only  
within 20% [3] .
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Transfer learning

(1)Generat ion of  synthet ic  data  based on empir ica l  correlat ions

(2)Tra ining a  gener ic  surrogate model  based on synthet ic  data

(3)F ine tuning model  to  represent  the real  process
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Roadmap

First principle 
model

Data-driven 
model

Transfer 
learning

Soft sensor

•Material and 
energy balances 
• Investigation of 
different 
phenomena 
(multivariate 
sensitivity 
analysis)

•Synthetic data 
generation
•Analyse and select 

of modelling 
approach
•Model training 

and evaluation

•Refinement of 
synthetic data-
driven model by 
mean of real 
process data
•Explainability 

analysis

• Integration into 
operation and 
evaluation
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Data-driven 
soft sensor

Real data Specific network Specific
separation
efficiency
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