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A Numerical Study on the Design of a Grease Filter for Kitchen Ventilation
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ABSTRACT: A grease filter is used to remove grease generated from a cooking appliance in
a kitchen. Since the inertial impaction is a dominant particle removal mechanism of the grease
filter, the performance of the filter is greatly affected by the geometry. This numerical study
has been conducted to investigate the effect of geometry on the performance of grease filters
for four models having nominal flowrate of 100 m*h. Four models were designed by changing
the shape of impaction surface, the length of eyelid, and the number of eyelids of the grease
filter. The flow field and particle trajectories in the grease filter with a flow chamber were
simulated using the commercial code of STAR-CD. The difference of air velocity and pres-
sure distributions among four models was discussed in detail. The collection efficiency curves
and the pressure drops of four models were also compared. It was found that the grease filter
model with flat top surfaces shows highest performance among four models, having high par-
ticle collection efficiency and relatively low pressure drop. The cutoff diameter of this model
representing 50-% collection efficiency is about 7.1 gm for water droplets at 100 m’/h.

Key words: Grease filter(Z18] 2 H¥]), Particle(d3}), Collection efficiency(®Z 3 &-&), Pressure
drop(+# 733}1), Geometry(&4}), Kitchen ventilation(F%%7])
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Grease filter ﬁContaminated Air

Fig. 1 Schematic diagram of the grease filter
with a flow chamber.
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Fig. 2 Cross-sectional view of four grease filters.
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Table 1 Design parameters of the grease filter

Case Length of eyelids (mm) Number of eyelids Shape of top surface (T1, T2)
1 13 10 Round
2 16 10 Round
3 13(E2, E5, E6, E9: 10) 10 Flat
4 13(E2, E5, E6, E9: 10) 13 Flat
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Fig. 3 Velocity distributions near the impaction surfaces at z2=0.01 m.
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Fig. 4 Pressure distributions in the cross-section of a grease filter at z=0.01 m (unit: Pa).
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Table 2 Comparison of pressure drops at 100

m*¥h
Case Pressure drop (Pa)
1 57.8
2 57.3
3 69.8
4 91.8
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Fig. 5 Comparison of particle collection effici~
ency curves for four cases at 100 m%/h.
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Fig. 6 Effect of air flow rate on the particle
collection efficiency for Case 3.
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