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ABSTRACT: In an apartment house that is generally air-tight and well insulated, the com-—
bustion gas from cooking devices is the major source of air pollution in the kitchen. It
spreads throughout the house affecting the overall indoor air quality. In this study, the per—
formance of the kitchen range hood which employs air induction and air curtain was investi-
gated by numerical simulation. The results are compared with that of two other kitchen range
hoods which are in general use. The two general types of range hoods considered in the pre-
sent calculations are box and plate type range hoods. The former has a large capture space
between the filter and suction duct, while the latter has little. It was found that the capture
efficiency of the kitchen range hood with air induction and air curtain is higher than that of
the general types of range hoods by 20% approximately. The reason may be because the air
induction and the air curtain block the air stream escaping from the front and the side part of
range hoods effectively and because an additional fan for air induction and air curtain in-
creases suction flow rates.
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Fig. 1 Schematic of the computational domain
and boundary conditions.
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Fig. 2 Computational grid for the kitchen range
hood.
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Fig. 3 General types of range hood.
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Air Induction

Air Curtain

Fig. 4 New type of range hood with air in-
duction and air curtain.
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Fig. 5 Time histories of capture efficiencies of
range hood - general type #1.

Fig. 6 Isosurfaces of water vapor concentra—
tion - general type #1.

Ebd Fojth, &Ho| AFAHAAMEEH wWEHE F
719 <ol HAA FHstA HuA zdd weg
oF 4~6xolA wiE&Fo] dANAZ gloy, <
Agd A oF 55~81% AXY] TAFLES
RoFa 9tt Fig.69 7€ #HAAAF= 41 5
He] £27) 588 AYnd EAZRHo Fd
A P (ETgE p=0)22 W5 g F=
AWV L etz wWAUste $£35719 o} Holx
e AL #$A $ ok

42 71E HAXFE 29 s

FAAY 1E AAAFSE FI9E FP §
=2 od% B4 kA FEo wHe F2E
d

2
ox
=
2
=
&=
©
N
o8]
!



325

}

——t

——e=—— Main fan : Max

——o—— Main fan : Mid
——o—— Mainfan : min

I N

10

6

Time (s)

100

(=]

(=

A H
o [« o

@© [Te] <t ~N
(%) Aousioiy3 aumde)d

|

e ———

8

\\ﬂ\

1

—=—— Main fan : Max
———0-—— Main fan : Mid
——o—— Mainfan : Min

N

%
. i

e

i

L

10

6

Time (s)

100

<« [7e] <
(%) Aousioiyq aunyded

[=]

[=]

(=] [=] o

N

Fig. 9 Time histories of capture efficiencies of

Fig. 7 Time histories of capture efficiencies of

range hood - new type.

range hood - general type #2.

Fig. 10 Isosurfaces of water vapor concentra-

Fig. 8 Isosurfaces of water vapor concentra—

new type.
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Fig. 11 Comparison of capture efficiencies of
new type and general types of range
hoods.
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Table 1 Airflow of the range hoods

Airflow (cmh) Min Mid Max
General type #1 240 322 415
General type #2 241 324 418

New type 285 370 475
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Fig. 12 Comparison of water vapor stream traces of new type and general types of range hoods.
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