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1. Introduction – Morocco is one of the few countries that have kept their traditional crafts, despite the 

competition of modern industry and its impact on manual labor. Therefore the optimization of energy 

consumption becomes an obligation and this is the purpose of this document. 

In this work we present the studied kiln experimental measurements of the temperatures evolutions which 

will be used to determine, the energy consumed, the useful energy and the thermal losses through the 

walls and the chimney of the kiln. The results show that the energy consumption of the kiln is very high 

due to heat losses of combustion gases that escape from the kiln by the chimney. 

We have opted for energy recovery as a solution, where we can recover some of the heat lost.  

In this paper we also present a numerical model of heat transfer by conduction through the walls of the 

kiln. The model has been established, based on the finite volume method (FVM) and the double scan 

method. It allows to determine the temperature profile of the kiln and to calculate the thermal losses 

through of its walls. Validation of the model is done by using the experimental measurements carried out 

on the kiln.  

 

2. Experimental - From different experimental measurements carried out on several kilns of El Oulja 

complex, where we carried out our study, we evaluated the losses of a gas kiln by studying the heat 

transfer phenomena that occur during the cooking of pieces of pottery.  

 

3. Results and Discussion - According to the results, the losses by the walls and the door are low, due to 

the good insulation of the kiln, it’s between 19% and 23% of the energy consumed, whereas the losses by 

the chimney are very important and represent between 70% and 75% of the energy consumed. Hence the 

chimney is the main source of energy losses and recovery of this energy will present a very important 

gain. 

We suggest in this work the introduction of heat exchanger in the compartment of the kiln chimney. The 

exchanger, using air as the heat transfer fluid, made it possible to recover a good part of the energy 

released through the chimney, it’s between 12% and 14% of energy consumed. Hence, the energy 

recovered is sufficient to cover the first cooking phase. With this recovered energy, we can avoid wasting 

the energy supplied by the burners during the first phase of cooking and also minimize the cooking time. 

 

 4. Conclusions - This work is part of the mastery and energy saving. The experimental studies have 

shown that the energy consumption in this type of kiln is very high and that the major source of energy 

losses is mainly due to the heat losses from the combustion gases, which escape through the kiln chimney. 

In order to reduce losses through the chimney, we proposed recovering some of the heat escaping from 

the chimney using a recovery system. 

In addition, the recovery and the reuse of this energy allow the reduction of cooking time, the energy 

consumed and CO2 emissions. 

 In this work, we have also developed a numerical model to improve the performance of the kiln and it 

makes it possible to exploit the possibility of changing the insulators for better energy management. The 

results obtained in this work are part of energy efficiency, a field which is topical in Morocco. 
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