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ABSTRACT: This study investigates on the improvement of inhalation effect of hood which
attached new device named as “gas—guide-device” in local exhaust ventilation system for the
effective elimination of harmful material and dust in manufacturing factory. The gas-guide—
device having a diamond shape is composed of width (b) and two sides of a device (X, Y)
and its size is selected the industrial hood under application in manufacturing factory after
due consideration. In order to investigate the effect of gas-guide-device, numerical and ex-
perimental study is performed that the flow velocity is calculated and is measured by a

commercial program “COMSOL Multiphysics™”

and a hot wire type of anemometer, respec-

tively. The numerical and experimental results are revealed is a similar pattern and flow
velocity has improved to hood attached gas-guide-device. Also, the numerical method and
result is also verified the dependance. Moreover, the optimum shape and size of gas—guide-
device is revealed that the width (b) and the ratio of two sides of gas—guide—device (X, Y)

has 125mm and 4 to 6.
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Table 1 Experimental condition (Unit : mm)

GGD | HE | &% 9E |GGD| GGD|GGD
A AF wE | (O #A | FD) X)) R(Y)

GGD-¥ 16.85m/s|20C | 3400
GGD-t |6.85m/s|20C | @400 | 400 | 250 | 350

o
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Table 2 Numerical analysis case (Unit : mm)
Case Case A Case B Case C
(b=125) (b = 150) (b=175)
Rate X Y X Y X Y
5:5 177 | 177 | 177 | 177 | 177 | 177
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35:65| 124 | 230 | 124 | 230 | 124 | 230
3:7 106 | 248 | 106 | 248 | 106 | 248
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Fig. 3 Visualization of flow velocity in
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Fig. 4 Results of flow velocity by hot-wire
type anemometer.
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Table 3 Numerical and experimental result of
flow velocity (Unit : m/sec)

A4 . . . . .
e Point 1|Point 2|Point 3|Point 4|Point 5
FA Mg 2367 | 2599 | 2.859 | 2.631 | 2.419
GGD-%F .
A=k | 2100 | 2.200 | 2.400 | 2.300 | 2.200
GGD SR g 3316 | 3503 | 3.071 | 3548 | 3.367
AZ3Z | 2.800 | 2.900 | 2.600 | 3.000 | 2.900
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Table 4 Numerical result of flow velocity in
cases at the measurement point
(Unit : m/sec)

Rate Point |, int 1| Point 2| Point 3| Point 4| Point 5
5:5 | 6024 | 6504 | 4400 | 6451 | 6.100
45:55| 6101 | 6523 | 4528 | 6476 | 6175
b=125| 4:6 ‘

b:
5:6
3:7 | 5852 | 6550 | 4859 | 6520 | 5932
5:5 | 5756 | 6512 | 4707 | 6472 | 5841
45:55] 5890 | 6543 | 4807 | 6509 | 5.967
b=175| 4:6 | ¢ r

3:7 5690 | 6537 | 4951 | 6504 | 5776
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Fig. 6 Visualization of flow velocity in
analysis model.
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Fig. 7 Results of flow velocity by hot-wire
type anemometer.
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Table 5 Numerical and experimental result of
flow velocity at the measurement
point (Unit : m/sec)

A . . . . .
2n Point 1|Point 2|Point 3|Point 4|Point 5
S84 gk 5173 | 6.257 | 6568 | 6.310 | 5.258
GGD-% -
AZ&gk 1 4900 | 5.800 | 6.000 | 5.800 | 5.000
XM gk 6.102 | 6538 | 6.010 | 6501 | 6.078
GGD-H- .
A2z | 5700 | 6.000 | 5700 | 6.100 | 5700
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