






    





    
    
    



    
        
        
            
                
                    Books and journals
                    Case studies
                    Expert Briefings
                    Open Access
                

            
        

    


    
        
        
            
               Publish with us
               
            
        

    


    
        
            
                
                


    
        
            
            
        


        
            
                Advanced 
search
            


                    

    



        
    


    

    
                    
    
        
            
            
        

    



        
        
    
    
        
            
                
                    
                                                To read this content please select one of the options below:

                        
                            
                                                                    
                                        
                                    

                                    
                                                                                                    
    



                                                                
    
        
        Access and purchase options
        
    
    
        
            
            
                Purchase options
            

        

    
            
    
    
            
            
                Rent this content from DeepDyve
            

            
                
                    Rent from DeepDyve
                    
                
            

        

    
            
            
                Other access
            

        

    
            
                        
                You may be able to access this content by logging in via your Emerald profile.
            

            
                
                    Login
                    
                
            

        

    
    
    
    
    
    
        
            If you think you should have access to this content, click to contact our support team.
        

        
            
                Contact us
                
            
        

    




    




                            

                        

                    

                

            

        

    


    
        
            
                
                    
                                                Please note you do not have access to teaching notes

                        
                            
                                                                    
    



                                                                
    
        
        Access and purchase options
        
    
    
        
            
            
                Purchase options
            

        

    
            
    
    
    
            
            
                Other access
            

        

    
            
                        
                You may be able to access teaching notes by logging in via your Emerald profile.
            

            
                
                    Login
                    
                
            

        

    
    
    
    
    
    
        
            If you think you should have access to this content, click to contact our support team.
        

        
            
                Contact us
                
            
        

    




    




                            

                        

                    

                

            

        

    


    
        
            
                
    Contaminant transfer during the processing of thick three‐layer food packages with a recycled polymer between two virgin polymer layers

    
    
         A.L. Perou 
            (Faculty of Sciences, University of Saint‐Etienne, St‐Etienne, France)
        

 J.M. Vergnaud 
            (Faculty of Sciences, University of Saint‐Etienne, St‐Etienne, France)
        

    

    
    
        
                    
                International Journal of Numerical Methods for Heat & Fluid Flow
            

        
        
                    
                
                    ISSN:
                    0961-5539
                
            

        
        
            
                                                                Article publication date: 1 November 1998

                            
                    

                
            
        


                    

    
        
        Downloads

        
            
            
                395
            
        

    


        
        
    
    


    



    
            

        

    


    
    
        

            
                
                
                
            Abstract

            
                
                                            

                                        
                        Studies are made on food three‐layer packages, where a contaminated recycled polymer layer is located between two virgin polymer layers. As the thick food packages are made by pressing the polymer layers in a mould kept at around the melting temperature of the polymer, the process is thus rather complex with heat transfer and contaminant transfer. Heat transfer is controlled by conduction through the package with a high coefficient of heat transfer in the mould, and conduction through the package and free convection at the surface during the cooling period in motionless air. The contaminant transfer is controlled by diffusion through the polymer with a temperature‐dependent diffusivity. A numerical model taking into account both the heat and mass transfer is built in order to resolve the problem. Various parameters appear of interest, such as the conditions of the processing with the temperature of the mould and time in the mould, the thicknesses of the polymer layers. Two types of sandwich are considered with different thicknesses for each layer. The profiles of concentration of the contaminant are obtained through the polymer packages.
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