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Multiobjective optimization of a food process based on expert knowledge : Example of 0.1 µm skim milk microfiltration

ou non, émanant des établissements d'enseignement et de recherche français ou étrangers, des laboratoires publics ou privés.

Population size was set to 1000 and offspring to 2500 Distribution parameter was set to 30 Crossover and mutation operator probabilities set to resp. 0.9 and 0.5 Tolerances on decision variables, objective functions and constraints set resp. to 0.1, 0.01, and 0. Termination criterion was the maximum number of evaluations, set to 5 000 000.

Milk characteristics to be filtered :

V MT

(GP) (GP)

Q feed (m 3 .h -1 )

14.71 14.84 Solutions close to industrial process

Q rec1 (m 3 .h -1 )

Solutions with comparable results but at lower costs

Solutions that are new reflection tracks that need to be validated in order to assess their feasibility at industrial scale Successful method for modelling food processes which are scientifically not wellknown

The computational approach help us to : 

  Figures :Markets and Markets, 2018 

  feed = 230 m 3 C CN,milk = 27 g.kg -1 C SP,milk = 6.32 g.kg -1 ρ p = 990 kg.m -3 ρ milk = 1032 kg.m m 3 .h -1 ) ; Q rec1 (m 3 .h -1 ) ; Jp 1 (L.h -1 .m -2 ) ; CD CNr (g.kg -1 DM) ; CD SPp (g.kg -1 DM) ; CI (€) ; CPR (€) solution Q feed (m 3 .h -1 ) ; Q rec1 (m 3 .h -1 ) ; Jp 1 (L.h -1 .m -2 ) ; CD CNr (g.kg -1 DM) ; CD SPp (g.kg -1 DM) ; CI (€) ; CPR (€)

  objectives of the optimization problem multiobjective optimization itself Optimization provided over 1000 Pareto-optimal solutions

  Get out of the classical schemes of design MFRe-evaluate technical solution a priori unattractive Scientifically validate technical solutionsMajor drawback is the large number of solutions Need to add a multicriteria decision support Guide the decision maker in selected the preferred solution among the Pareto-optimal solutions EFFoST,Nov. 2021 

  

Industrial Process (Total surface : 177,60 m²)

  

								Permeate
			Feed	35,52 m²	35,52 m²	35,52 m²	35,52 m²	35,52 m²	Retentate
		40.01	41.32				
	n	5	5				
	Jp 1 (L.h -1 .m -2 )	100.63	119.67				
	VRR 1	1.3	1.7				
	VRR 2	1.5	2.1				
	VRR 3	1.8	2.5				
	VRR 4	2.3	2.8				
	VRR 5	3.0	2.9				

Cheaper equivalent (Total surface : 106,56 m²)

  

	CD CN,r	CD SP,p	ηp	CI	CPR		
								Permeate
					Feed	53,28 m²	17,76 m²	17,76 m²	8,88 m²	8,88 m²	Retentate

Acquisition of data on the MF Modelling the optimization objective functions