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A numerical analysis of forced convection heat transfer in an electric oven

Sun Jong Noh, Cho seong ho, Hyeong Sik Kim, Dongseong Kwag

The heat transfer rate in an oven is very important for the quality of cooking food. For a robust performance
design in an electric oven, forced convection has been used rather than natural convection, in bake and convection
mode. Forced convection heat transfer in a vented electric oven has been numerically evaluated using the
commercial software FLUENT. CFD modeling of the electric oven involves three-dimensional, steady state, MRF fan
model and DO radiation model. In this study, the electric oven cavity and fan modules are not simplified. Other
research shows that the boundary condition can often lead to non-physical solutions, such as reverse flow at the top
vent. To remove this non-physical solution, control volume has been expanded at the nearby vent. This numerical
analysis has been performed with dedicated experimental support. The results show that there is less than a 2.2%
difference between the simulation and experimental data for the temperature profile of food. From this research we
can use this oven simulation technique to make a better convection system in an electric oven.
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(c) 2nd wire rack points

Fig. 1 measurement points on electric oven
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3.2 Discretization

Tetrahedral mesh <2 polyhedral mesh®} simple algorithmS
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comparison temperature at various turbulent model
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Fig. 3 comparison temperature at various turbulent model
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Fig. 4 temperature distribution with turbulent model and discretization
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