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Highlights 
 

By considering the effect and importance of heat and moisture transferring during 

baking process of different food products, in this study controlling the baking process 

to produce high quality bread was investigated using the design of an oven equipped 

with steam injection system. Results showed that higher baking air temperatures 

induces an increase in the crust and core temperature and affect the crust thickness. 

Higher injected steam temperature had significant effect on core temperature while 

the crust temperature remained unaffected. Moisture content of crust significantly 

decreased during baking process while it remained unchanged in core region, equal 

to the initial dough moisture content.  
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Other Information (including tables and figures) 

By considering the effect and importance of heat and moisture transferring during baking 

process of different food products, in this study controlling the baking process to produce 

high quality bread was investigated using the design of an oven equipped with steam 

injection system (the following figure). The obtained results showed that moisture 

condensation on the surface of the bread reduced as steam temperature increased. The 

temperature of the crust increased rapidly due to lower moisture content on the bread surface. 

Also, increasing in steam temperature resulted in steam pressure increment, relative humidity 

reduction and the crust drying acceleration. In relation, temperature of the crust and core and 

thickness of the crust increased by rising in the oven temperature. 

 

Importance 

As baking industry developed, several ovens with different types of equipment were 

designed and used. One of the combination structures is the baking system equipped by 

steam injection. In dried oven conditions, rapid evaporation of water from the surface of 

bread will yield to a dry inelastic crust formation, bounding the dough expansion and also 

increasing the possibility of tearing of the baked product crust. In addition to improve the 

quality of the baked product, using the steam injection decreases the energy consumption.  

Introduction (Hypothesis and aims) 

In all around the world, baking products are an integral part of the human diet. Besides, 

high energy consumption and cost of baking and also its adverse effects on the 

environmental are undeniable; hence, the improved and the more accurate control of energy 

consumption in the various food processing units is essential. As the high temperature 

requirement, baking is a high-energy consuming unit operation. Considering the increasing 

demand of high quality baking products, it is necessary to adjust and optimize the baking 

systems, especially its combination with the novel processing methods. 


