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Proble m  de scription

Th is  w ork  w as done  in th e  fram e w ork  of th e  MEMORE proje ct. 
MEMORE is  an IW T-funde d proje ct w ith  partne rs  from  
unive rs itie s  of Gh e nt, Bruss e ls and D e lft. 

For furth e r inform ation, vis it w w w.m e m ore .uge nt.be  or 
contact k arl.rum bold@ uge nt.be .

D e te rm ination of m icrobial param e te rs  for m e tabolic m ode ling 
re q uire s  ch e m ostat e xpe rim e nts at diffe re nt dilution rate s .

Since  trans ie nt pe riod pre ce ding ste ady state s  can be  q uite  
long, e xpe rim e nts be com e  ve ry tim e - and m e dium  consum ing.

O bje ctive

Sim ulation re sults

Use  s im ple  control algorith m  to re duce  trans ie nt pe riod and 
th us  acce le rate  th e  trans ition be tw e e n ste ady state s  in 

ch e m ostat fe rm e ntations

Mode l-bas e d controlle r de s ign

CONTROLLER

SENSOR

Cybe rne tic m ode l

- include s  m e tabolic re gulation
- able  to de scribe  th e  trans ie nt pe riod
- built for Esch e rich ia coli w ith  ace tate  as 

only fe rm e ntation product
- calibrate d w ith  batch  data from  lite rature

+

_
s e tpoint

m e asure m e nt

PID controlle r

- w as de s igne d in-s ilico us ing MATLAB/SIMULINK

- biom ass  conce ntration controlle d variable
- glucose  in influe nt is  m anipulate d variable
- s e tpoint is  an e stim ate  of th e  ne w  ste ady state  

conce ntration of biom ass

control actione rror proce s s  output

Sh ift in dilution rate  w ith out control

- Sh ift from  D = 0.45 1/h  to D = 0.50 1/h  at t = 10 h

- Glucose  conce ntration in influe nt w as k e pt 
constant at 10 g/L

- Trans ie nt pe riod lasts approxim atly 70 h  ≈ 3 d

Sh ift in dilution rate  w ith  control

- Sh ift from  D = 0.45 1/h  to D = 0.50 1/h  at t = 10 h

- Glucose  conce ntration in influe nt w as dictate d by 
th e  controlle r

- Trans ie nt pe riod lasts approxim atly 35 h  ≈ 1.5 d
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Ack now le dge m e ntsConclus ions

- A s ignificant de cre as e  in th e  trans ition pe riod w as 
ach ie ve d w ith  a s im ple  control

- Give n th e  fact th at only one  de gre e  of fre e dom  w as 
us e d to ste e r th e  proce s s , im prove m e nt is  to be  e xpe cte d 
w h e n th e  oth e r de gre e s  of fre e dom  are  e xploite d as w e ll

glucose  in fe e d (g/L)

D (1/h )

biom ass  (g/L)

glucose  (g/L)

ace tate  (g/L)
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