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Numerical Simulate on Diffusion Mechanism and
Deposition Characteristics of Cooking Particles from
the Residential Kitchen in the Severe Cold Area

LI Huixing , WANG Yuanbo ,FENG Guohui ,LIU Xinyi

(School of Municipal and Environmental Engineering, Shenyang Jianzhu University , Shenyang, China 110168 )

Abstract;In order to fully grasp the distribution of fine particles in the residential kitchen, nine
typical ventilation conditions were simulated by computational fluid dynamics methods. Combining
the Renormalization Group( RNG ) turbulence model and the drift flux model were used to simulate
the airflow field in the kitchen space and to predict the distribution of particles. Various
mechanisms that affect the diffusion of particles were quantified and deposition flux toward the
wall was calculated. The results show that when the oil fume particles diffuse in the kitchen, the
temperature gradient far away from the heat source is too small, so that the thermophoretic force
has no significant effect on the transfer process of the particles. Average order for drift flux
affected by turbulence is about 350 times that affected by gravity and the change rate of
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momentum. Opening the door will cause more particles to deposit on the floor,and the deposition

flux is between 1.5 x 10 > and 2 x 10 ~°. The research results show that the turbulence plays a

leading role in the diffusion of particles,and the concentration of particles in the kitchen space can

be reduced by increasing the capacity of the range hood to contain the thermal plume.

Key words; computational fluid dynamics; numerical simulation; drift flux model; cooking fine

particles
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Table 1 The setting of simulation cases

SR TR L g ]
(m-s™")
1 0.7 IF *x
2 0.7 x Vis
3 0.7 H H
4 1.2 bis PS
5 1.2 ES vis
6 1.2 I vis
7 1.8 vis x
8 1.8 ES vis
9 1.8 I I
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Fig.1 Schematic diagram of the line position

division in the kitchen
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Fig.2 The air velocity profile schematic of casel to case 9 in the kitchen
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