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Background 

1. To develop a simplified heat transfer model to predict spatial 

temperature variation under steady state in an insulated box 

equipped with Phase Change Material (PCM). 

2. To study the influence of box geometry and operating condition 

on the product temperature  
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Model development 

Results 

Conclusion 

Assumption 

2D heat transfer and airflow 

Air thermal inertia is negligible 

Heat exchange between internal air and 
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Product shell (Tsh.1); 
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Heat balance 
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At steady state: 
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Comparison with temperature 
measurement by thermocouples 

Model validation 

Influence of input parameters on product core temperature 

 The model can predict well temperature distribution in an 

insulated box with PCM.  

 It could predict the impact of box geometry and operating 

conditions which coud be useful for system design.  

 Combining this model with quality and safety predictive models, 

it could be possible to predict food quality and safety evolution 

along a supply chain. 

(PCM is ice) 

Model structure 

Modeling approach 

Criteria for model precision 

Governing equations 


