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Abstract

A grease filter is used to remove grease generated from a cooking appliance in a kitchen. This numerical study has been
conducted to investigate the particle collection characteristics of a grease filter having nominal flowrate of 100 m'/h. The flow
field and particle trajectories in the grease filter with a flow chamber were simulated by using the commercial code of
STAR-CD. The pressure drop of a grease filter rapidly increases with increasing the air flowrate. The numerical values of the
pressure drop are slightly lower than the experimental values when the air flowrates are 50, 75, and 100 m’/h. The particle
collection efficiency of a grease filter increases with increasing the particle diameter and the air flowrate, which means that the
inertial impaction is a dominant particle removal mechanism in a grease filter. The cut-off diameter of the tested grease filter

representing 50-% collection efficiency is about 11.6 pm for water droplets at 100 m’/h.
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Fig. 1 Schematic diagram of the grease filter with a flow chamber.
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(a) Cross-section at z = 0.01 m

Fig. 2 Velocity distributions in a grease filter at 100 m'/h.
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(b) Cross-section at z = 0.19 m
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Fig. 3 Velocity distribution near the impaction
surfaces at 100 m*/h.
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Fig. 4 Comparison of numerical and experimental
pressure drops.
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Fig. 5 Particle collection efficiency curves of
a grease filter for water droplets.

315



£ ole)@ Ajolr} A,

24, 72lx Bele) TARE UL QA AT vt
£ S geg b, oA QAE so)
243} vl

il
chu
o
Hl
o,
ml
o

1 g/em™)l 7% TR EGo] 50%E UehE 974< oF 116 pm
ot}
F 7

7
2 A7 W0049E F4719 H271EALAE S 7] A
Yol oa) FF=HAeH, #AR A EA AAHE =k

(1] Jung, H and Han, H, Effect of make up air configuration
on kitchen exhaust system performance, Proceedings of
the SAREK 2000 Winter Annual Conference (2000)
pp.170-174.

2] Kim, KH, Lee, JH, Park MS, and Lee, DW,
Prediction of the ventilation performance in a kitchen with
various locations of gas range and window, Korean

316

Journal of Air-Conditioning and Refrigeration Engineering,
Vol. 12, No. 1 (2000) pp.75-82.

[3] . Kim, W.S, Kang, Y, Lee, ] W, Numerical analysis of
collection performance for electro-cyclone, Korean Journal
of Air-Conditioning and Refrigeration Engineering, Vol. 10,
No. 6 (1998) pp.702-713.

[4] Ahn, KH, Numerical analysis of particle behavior
around a bipolar charged electret fiber, Transaction of the
Korean Society of Mechanical Engineering, Vol. 21, No. 11
(1997) pp.1509-1517.

(51 Bae, GN, Pak, SH, Ji JH and Hwang, JH,
Performance prediction of a viscous metal Afilter,
Proceedings of the SAREK 2000 Winter Annual
Conference (2000) pp.148-152.

[6] Bae, GN, Kim, KJ. and Kim, Y1,

Performance investigation of a grease filter for kitchen
ventilation in an apartment house, Proceedings of the
SAREK 2001 Summer Annual Conference (2001)
pPp.560-565,

[7] Hinds, WC., Aerosol Technology, John Wiley & Sons.
(1982) pp.164-186.



