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A Study on the Improvement Strategies for Exhaust Performance
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ABSTRACT: The purpose of this study is to suggest the improvement strategies for ex-
haust performance in composite kitchen hoods. The Exhaust only hood, the 2-way compen-
sating hood and the 3-way compensating hood were selected, and the laboratory experiments
were performed to compare the local exhaust efficiency and the indoor temperature distribu-
tions according to the variations of the hood type and supply/exhaust air velocity.

The results of this study can be summarized as follows. The compensating hood has better
performance than exhaust only hood in the aspect of local exhaust efficiency and temperature
distribution. The 3-way compensating hood shows the best performance when the supply air
velocity is about 2.7m/s, and the 2-way compensating hood at the supply air velocity of 35
m/s. In the same exhaust rate condition, if the exhaust area of the hood is increased and
therefore the exhaust velocity is lowered, the supply air velocity is also lowered to get the
optimum performance. The optimum exhaust velocity range of the commercial kitchen hood
which derived from this study is 0.48~0.55m/s.

Key words: Commercial kitchen hood(d-¢ %% 2), Exhaust area(¥]7]®3), Supply velo-
city(F7]1% %), Local exhaust efficiency(FZAwj7]&&), Temperature distribution
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Table 1 LMA and LMR calculation formula
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Fig. 1 Conceptual diagram of supply and ex-

haust type for hood in experiment.
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Fig. 2 Conceptual diagram of front exhaust.
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Fig. 3 Object hoods as the exhaust area (ac-
tual fig.).

Table 2 Exhaust velocity as the exhaust area

Exhaust | 090 | 068 | 059 | 045
area (m?) _[1(200%) | (150%) | (130%) | (100%)

Exhaust |
velocity (m/s)| 0.41 0.48 0.55 0.64
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041 m/s7+A] 1 E Qe (Table 2).
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Table 3 Local exhaust efficiency as the type and supply air velocity

Not supply 500 CMH 600 CMH 700 CMH 800 CMH 900 CMH
1.8 m/s 21m/s 25m/s 29m/s 3.3m/s
Exhaust only 139 - - - - -
3-way compensating - 167 167 175 174 188
Not supply 100 CMH 150 CMH 200 CMH 250 CMH 300 CMH
1.5m/s 25m/s 35m/s 45m/s 55 m/s
2-way compensating - 174 170 175 169 164
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Table 4 Temperature increasement at the center of the kitchen ('C)

Not supply 500 CMH 600 CMH 700 CMH 800 CMH 900 CMH
1.8m/s 2.1 m/s 25m/s 2.9 m/s 3.3m/s
Exhaust only 9.2 - - - - -
3-way compensating - 77 8.0 7.7 6.9 39
Not supply 100 CMH 150 CMH 200 CMH 250 CMH 300 CMH
15m/s 25m/s 35m/s 45m/s 55m/s
2-way compensating - 79 5.7 4.8 5.6 5.7
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hood).

Fig. 5 Temperature distribution (3-way com-
pensating hood, supply - 2.9 m/s).

0 —
P / \\\?—_.’/ //j \\\
,
20)- (b'\i"‘*v———i/ ) (
/,/"““ -/o e
1503« ¥,
)
u \-‘“———s—. —
- < \ (/ I
00
oy .
. / // .
€ S0 100 1500 20 200 000 80 40N 400 60 S50

Fig. 6 Temperature distribution (2-way com-
pensating hood, supply - 3.3 m/s).
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Table 5 Local exhaust efficiency as the sup-
ply and exhaust air velocity

Supply vel. I
1.5m/sj25m/s{35m/s|45m/s
0.41 m/s 163 161 157 158

Exhaust vel.

048 m/s 168 179 169 180
0.55 m/s 148 159 185 167
0.64 m/s 174 170 174 169

Average Micro—Exhaust
efficient (%)

Supply Velocity (m/s)

1:0—0‘41 —8— 048 —&—055 —*—0.64_]

Fig. 7 Local exhaust efficiency as the supply
and exhaust air velocity.
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Table 6 Temperature increasement at the center of the kitchen as the exhaust area (C)

Exh. hrea Supply vel.
(exh. vel.: m/s) 15m/s 25m/s 35m/s 45m/s 55m/s
Area 200% (0.41) 33 5.8 3.6 36 55
Area 150% (0.48) 2.3 31 2.4 6.8 5.8
Area 130% (0.55) 3.1 2.3 33 43 58
Area 100% (0.64) 79 5.7 438 56 57
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