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Abstract In this study, we investigated the methods of improving the capturing ability of acid fume by
assessing the performance of slot-type external hood installed on both sides of an open surface tank for acid
washing process. A field survey and the results of computational fluid dynamics revealed that capturing
performance of existing hoods is very poor. To solve such problem, 'push-pull hood' that pushes from one side
of an open surface tank and pulls on the other side was suggested. The initial prediction was that if a
push-pull hood is used, the acid fume of an acid-washing tank surface could be moved towards the hood
through the push flow. However, this study has confirmed that if the push flow velocity becomes too high, it
could spread to other areas due to flooding from the hood. Therefore, if the push air supply is maintained at
around 25 m3/min(push 10 m/s), proper control flow is formed on the surface of a tank and acid fume that
stayed at the upper part of the tank is smoothly captured toward the hood, significantly enhancing the capturing
performance.
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[Fig. 1] Open surface tank and hood configuration
(a)Configuration (b)Dimension
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[Fig. 3] Measuring figure
(a)Sampling point for capture velocity and HCl
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[Fig. 4] Measuring of hood exhaust flow rate.
(a)Measuring figure (b)Pitot traverse
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[Fig. 5] Control volume and grid configuration of the 3
dimensional existing hood.
(a)3D modeling (b)Control volume and boundary
condition
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[Fig. 6] Control volume and grid configuration of the 3
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(a)3D modeling (b)Control volume and boundary
condition
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[Table 2] Predicted velocity field in the existing hood and
modified hood

Case 1
* Existing hood
* Supply : No
* Exhaust : Hood A 18CMM / Hood B 18CMM

Velocity (m/s)

Case 2
* Modified hood
* Supply : push 15CMM
* Exhaust : pull 36CMM

Velocity (m/s)

Case 3
* Modified hood
* Supply : push 25CMM
* Exhaust : pull 36CMM

Velocity (m/s)

Case 4
* Modified hood
* Supply : push 35CMM
* Exhaust : pull 36CMM

Velocity (m/s)

Case 5
* Modified hood
* Supply : push 15CMM
* Exhaust : pull 86CMM

Velocity (m/s)

! ———— Case 1: Existing hood (No push, Hood A & B 18CMM)
i ————— Case 2 : Modified hood (Push 15CMM/ Pull 36CMM)

H Case 3 : Modified hood (Push 25CMM/ Pull 36CMM)
"! ——————— Case 4 : Modified hood (Push 35CMM/ Pull 36CMM

I

i\ —-—:-—- Case 5 : Modified hood (Push 15CMM/ Pull 86CMM)

N Minimum re capturing velocity : 0.7 m/s

Capturing velocity [m/s]

Hood B Center of tank Hood A
Sampling point

[Fig. 10] Comparison of predicted velocity distribution
between existing hood and modified hood.
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[Table 3] Predicted concentration field in the existing
hood and modified hood

Case 1
* Existing hood
* Supply : No
* Exhaust : Hood A 18CMM / Hood B 18CMM

HCI (ppm)

Case 2
* Modified hood
* Supply : push 15CMM
* Exhaust : pull 36CMM

Case 3

* Modified hood
* Supply : push 25CMM
* Exhaust : pull 36CMM

HCI (ppm)

HCI (ppm)
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Case 4
* Modified hood
* Supply : push 35CMM
* Exhaust : pull 36CMM

HCI (ppm)

Case 5

* Modified hood
* Supply : push 15CMM
pull 86CMM

* Exhaust :

HCI (ppm)
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[Fig. 11]

Comparison of predicted concentration
distribution between existing hood and
modified hood
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