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ABSTRACT

Purpose: In order to secure a specific fire diffusion model, this study compares and analyzes the NIST
UL standard application scenario and the performance-oriented design application scenario and
examines the difference between the fire diffusion model and the surface fire model. Method: Tem-
perature, visibility, and CO sensors were installed for each scenario using FDS, and the two scenarios
were compared and analyzed through the changes. Result: As a result of analyzing the temperature,
visibility, and CO for each scenario, the NIST UL standard application scenario is very similar to the
actual fire, and the performance-oriented design application scenario shows a harsh fire situation.
Conclusion: When designing fire safety for large buildings such as distribution warehouses, it is
important to prepare comprehensive fire safety measures in consideration of both actual fire and harsh
fire conditions.

Keywords: Rack-Type Warehouse, Fire Dynamics Simulator, Performance Based Design, Fire diffusion
model, Surface Fire Model
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<Top view> <Side view>

Fig. 2. Measurement length
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Fig. 4. Sensor settings location
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Table 1. Selection of fire simulation scenario

T AEle 1 AluE]e 2
Initial Internal Temperature 20.0°C
7= CUP(Cartoned Unexpanded Plastic)
CUP HRRPUA 500.0 kw/m’
Ignite at 370.0°C
Extinguishing Coefficient 0.5 m*/(kg's) 0.0 m*/(kg's)
Burn away Ag N/A
Bulk Density 43.7 kg/m’ N/A
Aok 271 0.15m x 0.15m x 0.15m
IGNITOR HRRPUA 1000.0 kw/m®
A4 Be= Polystyrene
COYield 0.06
Soot Yield 0.164
Specify heat of combustion 4.0E+4 kj/kg
Critical Flame Temperature 1427.0°C
Autoignition Temperature -273.0°C
Az} 37 0.15m x 0.15m x 0.15m
Az} 2= 2,400,000
ZPAI7E 600s
21t

H Ao A= NIST UL 7152

2 A8 AU 13 e A A8t AU 20] Hisf 25, 7HA7E,

SO A 7] F8 A HE SA510] Wl 2SI Fig. 59 o] S 22470 5 Aok 77ke 574 5.1.59F

9444 e 2o T e

& 274791 5.4.5919] £, 7HAA=], €O

TS AU B vl FA5HH.

Fig. 5. Sensor 5.1.5,5.4.5

676

KOSDI



Yu Bin Joo etal. | 4 Study on the Fire Diffusion Model of Loadable Materials in Rack-Type Warehouse Using FDS

2 Hjm

Fig. 69}Fig. 78 ol 2797 5.1.59} 5 4.5 Mg oAb ol ALkl @ 8 o o]/ Zega] melrk Al
2o 13} AlUe] @ 29] 21 WISk 7] DA A SA1E RS B oL, A1 Aol et Aute] @ 20] L7} o w
27 %ok TS LRt o2 Sol, Table 22} 20] 1502 A Ao AL 9. 1 9] Sk 142.20Co] kgl dhe, 4]
U292 2=312.7°CE 7= E]|Itt 0]% 3002 Ao = AUE] 2 29] &7} 1,433°CE, AlUE] 2. 19] 795.7°CE 24|
23feldrt. olelet ATk A5 HhAlo] B} 71E et s 278 mejgho mu Al ARelAe] L& ARo] it

B7HE Adetshal AlEa AXRRIT

1800 1600

1600 A~ 1400

————

1400 r— Y
/ 1200 F

1200 J
1000 ,['

b W 800

600

50 100 150 200 250 300 350 400 450 500 550 600 50 100 150 200 250 300 350 400 450 500 550 600

AlZHs) AlZks)
——AL}2|21 —e—AlL}2|22 ——A|L}2|21 —e—ALt2[22
Fig. 6. Temperature comparison at sensor 5.1.5 Fig. 7. Temperature comparison at sensor 5.4.5

Table 2. Measurement sensor temperature comparison by scenario

“ Sensor 5.1.5 Sensor 5.4.5

T AdEle | REEE Adele | Atale 2
50s 20.15°C 20.15°C 20.56°C 20.56°C
100s 24.07°C 23.37°C 49.26°C 38.01°C
150s 142.2°C 312.7°C 498.7°C 479°C
200s 399°C 510.6°C 1,233°C 1,236°C
250s 642.1°C 528.7°C 974.7°C 1,257°C
300s 795.7°C 1,433°C 1,056°C 1,325°C
350s 414.5°C 1,515°C 831.6°C 1,367°C
400s 611.2°C 1,492°C 589.8°C 1,419°C
450s 216.3°C 1,503°C 536°C 1,448°C
500s 438.4°C 1,617°C 345°C 1,459°C
550s 202.9°C 1,553°C 222.3°C 1,452°C
600s 121.6°C 1,641°C 149.2°C 1,488°C
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Fig. 8. Comparison of visibility on sensor 5.1.5

Table 3. Comparison of measurement sensor visibility by scenario

A= O
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Fig. 9. Comparison of visibility on sensor 5.4.5

‘e HRI Al
2= lTt. Table 39F20] 1505 A4 AU
0.91m= 5% IA| 413tk 53], 6003 Ao = Alut]

86mE H| A =2 7 AT 7|25}t o= A9

600

an Sensor 5.1.5 Sensor 5.4.5
A2 1 A2 2 A2 1 A2 2
50s 30m 30m 30m 30 m
100s 843 m 27.09 m 3.75m 7.98 m
150s 0.59 m 091 m 0.44m 0.44 m
200s 0.52m 0.36 m 0.12m 0.12m
250s 0.3m 042 m 0.33m 0.12m
300s 0.45m 0.18 m 0.37m 0.13m
350s 031 m 0.14m 0.64 m 0.13m
400s 121 m 0.14m 0.83 m 0.13m
450s 2.65m 0.14m 0.66 m 0.13m
500s 25m 0.15m 0.88 m 0.13m
550s 11.88 m 0.14m 1.53 m 0.13m
600s 6.86 m 0.15m 223 m 0.13m
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Fig. 11. Comparison of CO on sensor 5.4.5

o Sensor 5.1.5 Sensor 5.4.5

e Al | ALel9 AL | Atel2

50s 0.62 mol/mol 0.62 mol/mol 2.23 mol/mol 2.23 mol/mol
100s 4.41 mol/mol 4.11 mol/mol 42.61 mol/mol 19.51 mol/mol
150s 192.6 mol/mol 171.5 mol/mol 862.2 mol/mol 672.2 mol/mol
200s 623.1 mol/mol 923.8 mol/mol 4,723 mol/mol 4,788 mol/mol
250s 913.9 mol/mol 751.6 mol/mol 1,613 mol/mol 4,744 mol/mol
300s 925.1 mol/mol 3,546 mol/mol 1,628 mol/mol 4,677 mol/mol
350s 399.9 mol/mol 4,627 mol/mol 791.8 mol/mol 4,714 mol/mol
400s 775.7 mol/mol 4,703 mol/mol 432.6 mol/mol 4,835 mol/mol
450s 151.5 mol/mol 4,693 mol/mol 459.3 mol/mol 4,789 mol/mol
500s 682.7 mol/mol 4,705 mol/mol 280.5 mol/mol 4,844 mol/mol
550s 121.1 mol/mol 4,808 mol/mol 126.5 mol/mol 4,780 mol/mol
600s 29.5 mol/mol 4,648 mol/mol 72.47 mol/mol 4,904 mol/mol
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