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m Why HP processes are used? e I I e e

Oysters shucking

Lobster meat extraction
Clams & mussels shucking

Fruit juices
Smoothies
Vegetable juices
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Total machine number in production in 2012 : 200
Not included : 15 dismantled machines (all installed before 2003)

To inactivate some
biological entities
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[ Our proposal: A decision tool }

O Different treatments satisfying specific quality requirements can be demanded.
U The general idea: is to provide to the decision maker a set of points which are individually
good solutions for many different constrained mono-objective problems.

{ Mono-objective Problem 2

min - fy(Zo. 15, Py n—2, min  Fu(To, Tes P von 3 Paz) = 1— Vit
s.t. Vit > 0.97 sit. Bac<04
Tmax < 50 Tmax < 47
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[ Heat transfer }
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3. Optimization

[ Multi-objective problem }

Find the optimal HP configuration min{ f1(x), ..., fm(x)}

s.t. xe SCR"

T, (initial temperature),

T, (refrigeration temperature)
P(t) (pressure)

objective
functions
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The average of the final
bacterial activity in the food

sample is minimal

Bacteria

The average of the final

Vitamin vitamin activity in the food
sample is maximal

The maximum temperature

Maximum  HENE max reached in the food sample
Temperature (r,2)EQF, tE(to,tf] along the whole process is

minimal
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3.1. Algorithm WASF-GA

[ Basic concepts }

WASF-GA is an evolutionary multi-objective optimization algorithm which takes
into account the DM’s preferences using an achievement scalarizing function
(ASF)

Wierzbicki's ASF | I}Id‘x {pi(fi(x) — qi. }+pr (fi(x) —qi)

L., distance

Weights vector X' Reference point

Region of interest in the
Pareto front

Region of interest in the Efficient set f,
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[ Decision tool }

0 We want to show that, in the practice, if the food engineer has available the
set of points belonging to this three-dimensional Pareto front approximation,
then he/she has individually good solutions for many different
constrained mono-objective problems.

O For instance:

Mono-objective Problem 1 Mono-objective Problem 2

min T Ll s e P,_2) = Bac min 1 (To, T3, P4

s.t. Vit > 0.97 st. Bac<04
Tmax < 50 Tmax < 47

Bac Vit Tmax Bac Vit Tmax
Mono 0.2519 |0.9777 |49.9721 Mono 0.3973 | 0.9933 |[46.9664
Multi 0.2518 |0.9892 |(49.7714 Multi 0.3832 | 0.9957 |46.5664
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