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Abstract - Although Korea is the world’s No. 1 semiconductor producing country, most studies are con-
ducted with risk assessment for simple material risks due to the closedness of the site for industrial protection.
In terms of industrial safety, a monitoring system such as a gas detector to determine the leakage of hazardous
substances has been established, but research on effectively discharging harmful gastritis substances in case of
leakage has only recently begun. Semiconductor manufacturing facilities (gas boxes) where a large amount of
flammable materials are handled are currently being safety managed by using a gas detector and blocking the
air inlet. It is difficult to dilute in a short time in case of leakage of flammable substances. Therefore, in this
study, based on various criteria, the size of the duct according to the size of the gas box is determined and the
appropriate size of the air inlet is studied to minimize the exhaust performance requirement without exposing
hazardous chemicals to the outside in the event of a flammable leak. We want to do an optimal exhaust design.
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Table 1. Suggested hole cross sections for se-
condary grade of releases

Leak Considerations
Th
The The . ©
o, o, conditions at
Type conditions atjconditions at which the
P which the | which the .
of Item release opening]
. release release
item openine willlopening mavi2eY expand up|
If):t ef and i ex] fnd g to a severe
P P failure
S (mrf) S (mrf) S (mii)
Flanges with Sifxtzr bbzltt‘:efn
compressed |X 0,025 up| @ 0,25 up
fibre gasket | to 0,25 to 2,5 gasket
or similar ? ? thickness
= 1 mm
Sealing Flanges with sector between
ele- spiral wound two bolts x
0,025 0,25 gasket
ments | gagket or -
. thickness
on similar -
fixed = 0.5 mm
parts | Ring type
joint 0,1 0,25 0,5
connections
1l
Small bore | 0 )5 wp| = 0,1 up
connections 1,0
to 0,1 to 0,25
up to 50 mm
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Fig. 1. Gas Box
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Table 2. Release rate calculation result

[Type of] Pressure |Hole size| Release rate
item |2 et ooy | s | (iterMiny | O
KS C IEC

3.4.1 60079-10-1 40 0.25 31.7 -
Pipe

342 | SEMI S6 | 40 31.65 3,146 rupture
1 m)

343 [SEMI FI5| 40 25 28 -
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Fig. 2. Gas box for experiment
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Table 3. 150 mm duct, experiment result

FOR 3te] F71RYT MIAFE th2A FHed
A3 7k BES AT AEY AR S Fig,
3, A A2 S Fig. 4, Fig. 59 A1 A8} 1, 2 7}-E Table.
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53 20] FALEL25% S A5 T3kol A 235t 8t
Al-ZHke] 927} & A0 e

Air intake Opening Velocity | Ventilation
Ver. | Hor. | No. area(m’®) @/s) time/min
001 [ 0125 | O 0 1 5.05
001 | 0125 | 1 0.00125 15 7.57
001 | 0125 | 2 0.0025 1.8 9.09
001 | 0125 | 3 0.00375 2 10.1
001 | 0125 | 4 0.005 2.1 10.6

Table 4. 75 mm duct, experiment result

Air intake Opening Velocity | Ventilation
Ver. | Hor. | No.| aa(m’) | (S | time/min
001 | 0125 | O 0 4.1 5.18
0.01 | 0.125 | 0.5 | 0.000625 49 6.19
0.01 | 0.125 1 0.00125 6.4 8.08
0.01 | 0.125 | 1.5 | 0.001875 6.8 8.58
001 | 0125 | 2 0.0025 7 8.84

Fig. 4. Air inlet open proportion to duct area
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Table 5. Test Gas Result

o | Comgpy | TROOW | B IEL
1 81.27 8,127 20.32
2 105.76 10,576 26.44
3 102.52 10,252 25.63
4 69.39 6,939 17.35
5 82.10 8,210 20.53
6 104.64 10,464 26.16

Table 6. Test Gas Result(both opening)

T | oy | TR0 | R LEL
1 81.95 8.195 20.49
2 90.90 9,090 22.73
3 77.18 7,718 19.30
4 71.42 7,142 17.86
5 80.35 8,035 20.09
6 91.11 9,111 22.78

Fig. 5. Air inlet open proportion to duct area(both
openings)
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