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Abstract @ According to the section A-VI/3 of the International Convention on Standards of Training, Certification and Watchkeeping for Seafarers
(STCW), Water-based firefighting training center is mandatory to obtain onboard certificates. This space, being similar to fire situations on ships
requires that safety measures be quantified to ensure occupant safety and establish operational standards. For fire safety evaluation, cases were
designed based on the presence or absence of smoke control equipment using Pyrosim based on Fire Dynamics Simulation (FDS). Vector analysis
was performed to evaluate flow of smoke and heat. Available safe escape time/required safe escpae time (ASET/RSET) analysis was conducted to
evaluate safety by comparing the interpreted numerical results through Pathfinder. During safety evaluation of the current operational condition, the
appropriateness of the function of each smoke control equipment was numerically and visually indicated. The emergency situation with dust collector

stopped was expressed by each evacuation time and safety margin of 111.2 seconds, suggesting that be used as a standard of evacuation time.
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2.1 FDS(Fire Dynamics Simulation)
2 ATollA &85 shA] g djA =219 FDS SHA
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Fig. 1. Flow chart of analysis.
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Fig. 2. Classified time for evacuation.
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2.2 Pyrosim

Pyrosim< FDS¢} 12 &}A st Hekste] AAHE &
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W19l £F, D), S, L5, iR B, 5 % A
38 AL, AN meagelt. B apolel e
W Abe B oA ABdeIAS B AHE W AN

o] oA A HEol &-8-317] ¢]go] f(Thunderhead engineering,
2023a).
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Table 1. Predetermined value of Pyrosim

A7kl Reac-fuel & A A Foh.
el e WAy

2y
e
z

behed] -,‘?r% *aﬁéj%_— -?—]3‘} S_ﬁ\_% Vectorg A&t

Dust Collector(Q: 13.33m3/s )

Smoke Barrier Wall

Fig. 4. Parameter (Smoke Barrier wall & DC).
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Table 2. Parameters in 4 Cases

Content Value Existance of Smoke Control Equipment
Location Size (x X y X 2) 21.5 x 154 x 11.5 (m) Case Smoke Barrier Wall Dust Collector
Mesh Size (x X y x 2) 0.25 x 0.25 x 0.15 (m) 1 X X
Number of Grid (x x y x z) 398,696 (86 x 61 x 76) 2 (0] X
Location of Fire Oil Tray 3 X (¢
Ignition Reaction Reac-fuel 4 (¢} (¢
Heat Release Rate per Area 179.6835 kW/m’
Animated Planar Slice factor Vector Table 2= A4 &= JX8n], AAAAE 52 A
= AT 71K CaseE UERITL RE AQANT gl
Table 1> Pyrosim®| A4 ks YEPATE a4 R4 AL Case I, IFAH| T Q1 Case 3 v 584 2 7] &
HA] Mesh X 21.5m, Y 15.4m, ZF 11.5m o[tk a3 W4 Fo] o]& wHelF7] ety BE AAAN7L e 4
< Single mesh® WHE3L 0.25, 025, 0.15m 2719 AAZ W A} £ A9l Case 4914 A 5 WHER Qg wys 7}
FAT XF 867, YF 6170, 25 767/M= FAEte] AHEE FAdol i wlad Astel sldels A9t FRlAdE = A
= MM AR 398,696 2 A Tt atar AAA AT A= Case 29] Ejolth F Caseo] A
S0 Fig 39 st FAG W el P el Aol g FHY O A5 @ Azkastel v
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Fig 5. Smokeview of Pyrosim.
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2.3 Pathfinder
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Fig. 6. Pathfinder modeling.
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Fig. 7. Speed-density profile of Pathfinder.
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(National Fire Agency, 2023).
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Table 3. Standard of Occupant Life Safety
Category Performance criteria
Respiratory Limit 1.8m from the Floor
Effect of Temperature 60C or less
Effect of Visibility 5m or less
Component | Standard of Toxicity
= CcO 1,400 ppm
Effects of Toxicity
CO, 5% or less
O, 15% or more
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Table 4. Smoke Detector Detection time for each Case

Detection time of Smoke Detector (Sec)

Case SDO1 SD02 SD03
1 105.0 85.8 105.1
2 151.9 170.2 1453
3 137.8 122.3 141.4
4 262.1 275.6 263.5
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Table 5. Evacuation time for each Case

. Time (Sec)
Detected Sort of evacuation time
Case 1 Case 2 Case 3
Detection & Response time 19.5 25.0 234
Evac. time 36.5 34.0 34.1
RSET 56.0 59.0 57.5
Safety Margin 29.8 111.2 64.8
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Fig. 12. Detection time of SDO02 (275.6s, Case 4).

Fig. 13. Before start evacuation (25.0s, Case 2).
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