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Investigation on the effect of airfryer bottom-shape on upward convection velocity

Lim Sehwan’, Jang Yoonho , Choi Hyounggwon  and Sangjo Han'

Abstract Airfryer is used to heat a food up by convecting hot air upward around the food. In this
study, we investigated the effect of the bottom-shape of the food container in airfryer on the upward
convection velocity of hot air to find an optimal bottom-shape by computational fluid dynamics.
Numerical experiments were performed by solving the incompressible Navier-Stokes equations with
turbulence model. We found that the maximum upward velocity with concave flow-passage on the
bottom was bigger than that with the flat bottom and that the maximum upward convection velocity
was achieved when the number of concave flow-passage with fan-shape is around six. The pressure
drop by the internal flow was found to increase as the number of the concave flow-passage on the
bottom increased probably due to increase of the surface area of the bottom. Therefore, it can be said
that the optimal number of the concave flow-passage is around six for the flow rate considered in
this study.
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Fig. 1. (a) Schematic of computational domain
(2D-section) and boundary condition. (b)
CAD model of the plate (P6)

Fig. 2. 2D (x-y plane) view of unstructured mesh
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Fig. 3. Grid independence test
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Table. 1. Numerical parameter
List Value
Characteristic length 280 mm
Characteristic velocity 0.13 m/s

Fig. 4. V- velocity contours on x-y plane (z=0) for
four cases; (a) PO (b) P3 (c) P6 (d) P8
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Fig. 5. Comparison of V- velocity profiles along
the half height of x-y plane (z=0) with
different number of concave flow-passage
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Fig. 6. Pressure contours on x-y plane (z=0) for
four cases; (a) PO (b) P3 (c) P6 (d) P8




38 VAT G 3

(a) (b)

—_— =

Fig. 7. Comparison of the distribution of turbulence
kinetic energy: (a) PO (b) P6
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Fig. 8. Pressure drop variation by increasing the
number of concave flow-passage
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