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Ohmic heating (OH) is an electromagnetic based method, in which an electric current is passed through a 

foodstuff in order to heat it up by its own electrical resistance. Its main advantages are the possibility to 

reach very high heating rates, the absence of thermal inertia (instant shut-off of the system) and its 

volumetric heating, leading to a very high energy efficiency. If OH is already used in the food industry for 

the heat treatment of liquid products in continuous processes, its application to solid foodstuffs in batch 

production is scarce and even non-existent in the case of bread baking. 

To check the baking and the quality of bread, temperature and water content have to be evaluated during 

ohmic heating. Because non intrusive measurement of such characteristics is difficult and/or onerous, 

numerical simulation is viewed as a very interesting tool. 

In this work, a 3D numerical model was developed to study the heat and mass transfer in a commercial-

sized crustless sandwich bread. The objective was to locate the sensitive spots (high and low temperature 

locations) during a potential industrial baking and to know more about the impact of the process on the 

final water content of the product. The model was validated by experimental tests realized on a prototype 

(figure 1) developed in our lab [1] and provided a quite good accuracy in terms of temperatures (figure 2) 

and water contents. Especially, numerical results have shown that there could be strong temperature 

gradients close to the electrodes and that the distribution of moisture content was the inverse of that 

resulting from a conventional heating.   

[1] T. Gally, O. Rouaud, V. Jury, M. Havet, A. Ogé, and A. Le-Bail, “Proofing of bread dough 

assisted by ohmic heating,” Innov. Food Sci. Emerg. Technol., vol. 39, pp. 55–62, 2017. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Sketch of the prototype of the electric resistance oven. 
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Figure 2. Experimental (dashed lines) and numerical results (straight lines) for the temperatures: 

core of the sandwich bread, close to the central bottom part of the electrode and lower 

corner of the sandwich bread 
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