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Computer-aided simulation offers a powerful, rational and systematic
way to explain complex phenomena, evaluate hypotheses and guide
new operation conditions.
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| How do we reconcile models with experimental data?
| 5 How can we improve model predictive capabilities?
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Proposed protocol for model identification
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Challenges

Re- formulation
Re-parameterisation

Iterative procedure

Use of efficient and
robust simulation
and global
optimisation

Optimal experimental
design
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Simulation

" Typically: spatial discretisation techniques.

" Finite elements or finite differences.

* Reduced order modelling offers a way to capture the essential
features of the systems dynamics, with a reduced computational effort.
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Model calibration

System dynamics: ; —
0.8} prediction
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Practical identifiabilty

To asses the uncertainty of the parameter estimates

Confidence regions
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Optimal experimental design

model calibration purposes.

- Joep = ¢(F)

l.\ .\ .
ubject to the system dynamics:
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- And experimental constraints:
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‘Calculate the dynamic scheme of measurements so as to
generate the maximum amount and quality of information for
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P> sensor positions
» sampling times
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Proposed protocol for model identification
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Problem I: Model simulation

PE and OED with AMIGO linked to ROM obtained by POD

Simulation  Number Mean error T [%)] Mean error ||| [%] Simulation
method  of ODEs Exp 1  Exp?2 Exp 1 Exp 2 time [s]
FEM 2900 - - - - 25

10 1.08 0.75 4.3 2.61 3.1
. 20) 0.7 0.46 2.7 1.9 3.5
ROM 40 0.47 0.12 1.82 0.65 4.2
100 0.47 0.08 1.58 0.53 6.5
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Problem I: Sensor calibration
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FP .92 0.97  1.33 0.84 094 0.87C 251% 545?&)
FP+10D  1.02 088 274 1.19 0.81 1.20 94% 210%
FP+20D  1.01 0,97 1.535 117 0.81 1.03 45% 104%
FP+30D  1.01 0.95 1.47 096 085 1.07 12% 27%
FP+40D  1.01 0.99 1.02 1.08 1.00 1.01 1% 2.3%
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Example 1l: Retort sterilisation
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PE and OED with
AMIGO linked to ROM
obtained by POD

)

Problem II: Product model identification

z(m)

r(m)

Thermo-physical properties of food product plus
package heat transfer parameters
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Problem II: Product model identification
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Problem Il: Experimental validation in pilot plant
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Conclusions

®An iterative identification protocol for nonlinear dynamic models
- of food processes was presented and its performance evaluated with
- several examples.

‘ﬁg@'The protocol is intended to iteratively improve predictive
~ capabilities of models.
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