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ABSTRACT

An Experimental Study on the Performance

Improvement Strategies for Commercial Kitchen Hoods

Ji, seung hyun

Department of Architecture

The Graduate School of Chung-Ang University
Advised by Prof. Rhee, Eon-Ku, Ph.D.

The increasement of people's income and the improvement of social
economic status have brought people to interest of leisure. So the
restaurant industry, a kind of the leisure industries, has also increased.
Since the restaurant industry has grown rapidly and this trend is
expected to be continued, the number of restaurants and cooks has
increased. Hence the interest in the environment of the kitchen which is
cook's the working place has increased.

The purpose of this study is to suggest the strategies to improve the
environment of the commercial kitchen using the kitchen hood. The
laboratory experiments were performed to evaluate the local exhaust
efficiency, IAQ and thermal comfort with the variation of replacement air,
exhaust area and supply/ exhaust air velocity.

The results of this study can be summarized as follows.

1) In the aspect of local exhaust efficiency, the performance of hoods

with replacement air is better than hoods for only exhaust.

2) To improve IAQ and thermal comfort, the use of hoods with

replacement air is effective since replacement air of hoods can minimize
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the outflow of heat and pollution material. When hood with replacement
air is used, indoor air quality is improved by below 1000ppm that is a
standard COs density. However, if the cook is present in the kitchen, COs

density will be exceed over standard value

3) In the aspect of local exhaust efficiency, the performance is the
same between the combinations of two method and the combination of
three method. In the aspect of thermal comfort and air quality at the
cooking area, the combination of two method is better. In the aspect of
[IAQ, the combination of three method is better. But the combination of
three method is inferior at the cooking area in terms of air quality, so

when it is applied, the user pay heed

4) The best suitable supply air velocity for the combinations of three
method and two method hoods with the exhaust area of 0.45m” is 3.3m/s
and 3.5m/s, respectively. When the 3.3m/s, supply velocity of three
combination method, is conversed with flow rate, it is 90% of exhaust
flow rate. The 90% of exhaust flow rate is estimated to a little high
velocity. Therefore, the velocity of 2.9m/s, which is 80% of exhaust flow

rate, is suitable for the combination of three method.

5) Since the most suitable velocity of down discharge at the
combinations of two and three method is 3.5m/s and 3.3m/s for each.
The best suitable velocity of down discharge at the hood which is used
in this study is estimated 3.3~3.5m/s at 1000CMH of flow rate.

6) To improve the efficiency of hood, increasing the exhaust area is
effective. However, if the exhaust area is exceedingly increased, the
efficiency is lowered because of low exhaust velocity. So when increasing
the exhaust area, suitable exhaust velocity, 0.48~0.55m/s, must be

satisfied.
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7) To improve the efficiency of hood, the supply air velocity is suitable
to exhaust velocity. And the case of exhaust air velocity is increased, the
supply air velocity is increased at the same time. But if the supply air
velocity is exceedingly increased, the efficiency is lowered. Although the
supply air velocity is same, the effect of supply air is different from each
other as the diffuser's shape. so to select the supply air velocity,

diffuser's shape must be considered
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