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Abstract - The PR (Photo Resist) process in the semiconductor process is a process that uses a mixture of
flammable substances. Due to the process equipment is installed in a clean room and when flammable sub-
stances leak, there is a high risk of suffocation, fire, and explosion. It is necessary to analyze the impact of acci-
dents that may occur during operation and to evaluate whether the safety of workers can be guaranteed. In this
study, the value of radiant heat and temperature change at the monitor point set up virtual inside the clean room
was confirmed through CFD simulation of 10 leak and fire scenarios using the FLACS CFD - Fire Module. A
fire that occurs inside a clean room transfers high radiant heat to the inter-story structure, but its scope is quite
limited, and it is unlikely that it will collapse in a single fire accident. There was no scenario in which two stairs
leading to the exit were exposed to high radiant heat at the same time due to a fire accident, therefore workers
were able to escape in case of a fire. In addition, it was confirmed that the level of radiant heat and temperature
rise rapidly decreased as they moved downstairs. According to the API 520 standard, workers exposed to 6.31
kW/m?2 of radiant heat that workers can withstand for 30 seconds were confirmed that it was possible to suffi-
ciently escape from the inside.
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Fig. 1. Clean room elevation view.
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Fig. 2. 3D modeling. (a) CUBIT 3D Tool, (b) Con-
verted model.
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Table 1. Monitor points in simulation
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Table 2. Release scenarios

Fig. 4. Monitor points in simulation domain.
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Num. of Coordinate (mm) ] o Coordinate (mm)
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29000 3 MT-1 -Y 5850 5200 3500
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8000, 1000,
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Scenario 6 Scenario 7

Fig. 6. Flame shapes for scenarios.

o |

Scenario 9 Scenario 10

Scenano 6 Scenario 7 Scenario 8 Scenario 9 Scenario 10
Fig. 7. Radiant heat plot for scenarios.
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Fig. 8. Combined CFD simulation results for scenarios.
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Scenario 8

Scenario 9 Scenario 10

Fig. 9. Clean room interior.
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Table 3. Maximum radiation level and temperature for scenarios

4 Max. Rad. Max. Max. Rad. Max. Max. Rad. Max. Max. Rad. Max. Max. Rad. Max.
(kW/m?) [Temp. (C)| (kW/m?) |Temp. (C)| (kW/m? |Temp. (C)| (kW/m? |Temp. (C)| (kW/m® |Temp. (C)
Scen. 1 2 3 4 5
301 13.1 447.1 1.6 251.5 29 228.8 1.0 174.8 0.2 44.9
302 155 355.3 1.3 159.5 15.3 367.4 3.6 213.8 1.3 115.2
304 0.2 51.9 1.5 276.8 0.7 83.8 0.9 212.3 12.5 417.2
305 0.1 41.3 0.0 24.0 0.1 41.6 0.0 24.0 15.7 497.3
306 9.2 381.6 1.8 175.3 7.7 249.0 1.5 117.5 0.1 425
307 29 237.7 0.2 84.9 49 214.2 0.7 127.4 1.1 131.0
308 22 175.5 0.3 120.3 1.4 134.1 02 32.8 1.6 196.5
309 0.6 86.6 2.0 204.1 1.5 1374 1.7 126.8 4.8 2272
310 0.1 44.0 0.0 24.0 0.4 67.5 0.0 24.0 10.1 415.4
311 5.8 405.8 1.0 154.5 9.7 307.2 1.8 122.2 0.2 62.0
312 2.4 231.1 1.1 86.6 32 206.0 2.4 126.9 1.0 124.4
313 32 183.3 12.3 309.8 1.6 148.9 9.2 261.7 32 191.8
314 1.1 119.8 2.7 200.9 1.1 110.2 2.4 128.9 26 235.0
315 03 72.3 0.0 24.0 03 68.5 0.0 24.0 7.4 465.8
316 4.1 367.6 0.8 201.9 6.6 306.9 1.9 121.1 0.7 96.7
317 4.0 211.2 8.9 4234 4.1 199.4 49 152.1 1.4 126.0
318 1.1 187.9 16.4 391.8 53 234.4 9.1 229.2 1.7 183.2
319 1.2 136.8 55 257.6 1.6 166.3 4.8 181.0 2.8 2522
320 0.9 101.6 0.0 24.0 0.5 70.9 0.0 24.0 6.9 343.0
Scen. 6 7 8 9 10
301 0.0 24.0 0.1 38.1 0.0 24.0 0.3 51.2 0.0 30.2
302 1.5 258.4 0.9 97.1 1.1 212.0 2.1 156.5 0.7 89.5
304 1.7 308.5 5.6 247.8 6.0 2472 8.4 361.0 35 201.0
305 1.5 263.1 6.1 274.0 1.3 162.4 81.7 1305.7 19.8 542.0
306 0.0 24.0 02 47.8 0.0 24.0 02 57.3 0.1 30.8
307 1.8 196.6 1.3 154.8 2.4 147.5 1.6 186.0 12 113.1
308 0.7 119.6 2.7 184.4 0.9 116.8 2.0 168.1 33 204.3
309 0.8 199.3 5.8 229.1 42 169.6 6.2 220.4 4.4 221.6
310 2.0 240.5 10.8 3122 15 189.0 473 1150.6 13.6 394.3
311 0.0 24.0 0.2 55.5 0.0 24.0 0.2 79.6 0.1 335
312 32 196.9 1.0 119.5 32 151.1 1.4 157.9 1.4 139.5
313 1.5 129.2 1.8 175.3 2.4 140.2 22 177.8 3.0 201.1
314 11.0 322.5 38 212.6 13.0 363.7 3.0 243.0 49 197.4
315 25 259.8 10.8 359.2 2.9 208.1 18.0 673.8 16.0 403.2
316 0.0 24.0 0.3 62.4 0.0 24.0 0.3 71.5 0.2 44.8
317 4.7 220.7 1.6 139.8 3.8 175.8 1.3 151.2 L5 131.3
318 12.4 399.2 33 245.0 8.9 284.7 29 280.5 33 228.8
319 50.8 1066.6 32 254.3 8.7 294.1 5.0 372.1 8.8 254.9
320 23 272.1 7.3 308.4 4.4 251.2 12.5 560.0 14.2 341.3
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