Journal of the Korea Academia-Industrial http://dx.doi.org/10.5762/KAIS.2014.15.10.5939
cooperation Society ISSN 1975-4701 / eISSN 2288-4688
Vol. 15, No. 10 pp. 5939-5944, 2014

SEE, MRD, NE, 0|gE, wgs
'Sotthetm thetel 7|AIZStat (F)AA 0| 7I&HTA, *Sottstm 7| A4Skt

Study of Computational Fluid Dynamics for Projection Distance
Prediction of the Foam Monitor

Young-Chun Ryu', Bu-Kyo Seo', Jung-Hyun Seung', Young-Hoon Lee’,
Young-Chul Park”
' Graduate school, Department of Mechanical Engineering, Dong-A University

NK Corporation Technology Research Center

‘Department of Mechanical Engineering, Dong-A University

2 o FHUHE FxA EE st AdAudel 279 S Ags] Ad S 1w e deser
AA o] Sl gAolt). dubAor FRUE S Fad A Mes FRUHE Fo BA = &0 o] BA et
T FAZA AQAA A= FEUE S ZAPAZ ] g 3] s 4 Al Beps FPel 2 delHE wEes A
At Qlek. mebA A= FRUE Q] G2 A7l Al B2 AR HlEo] o gk Aolnt B =gl s FRUHS A
78] ellSel @ A A0 WS AAIskaL At 4] 34 71%‘394 Aot 43 dlolH S HlaLste] ARt a4 W
o] 84S AT B A WA 1 FRUE tiste] #7149 FAs S Fal dARbe Bt

Abstract The foam monitor is equipment for extinguishing fires, particularly for oil tankers or cargo areas of the
carrying vessel. This equipment is installed on the cargo tank deck. Generally, the projection distance is important
for designing an extinguishment. On the other hand, the form monitors in current industry have been designed by
trial and error rather than by numerical analysis method. Therefore, the shape design of the new form of monitor
is needed. In this study, numerical analysis was performed to determine the projection distance prediction, and
experiment results were used to make a comparison with the analysis results. The proposed method was applied to
the modified form of a newly designed monitor in a company.
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[Fig. 1] Schematic of fire extinguish system for a
partition of a deck
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[Fig. 2] 3D modeling of foam monitor about initial
model
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[Fig. 4] Finite element model of form monitor
(a) form monitor (b) full model
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[Fig. 31 3D modeling of foam monitor for flow analysis
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A AT T2 7]7] YA e o BAS e —

of AaE @] Fofshs WS ARESte] SRS Inlet Pressure 16 [bar]

Eeaaia= Outlet Pressure 0 [bar]
5 AxE A4 $18A, CFXelA 712 3k Working Fluid Water

o7 AZ AT 27 $EHS AN s = Fluid Temperature 2 [T]
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2 % 5 AT, FA9 sFo] EAA Y B Quisce Tomperare % [t]

3 52 A B da, ned f59 58

" Outlet

[Fig. 5] Boundary condition of form monitor
(a) form monitor (b) full model
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Velocity
Vector 1
4.740e+001

3.555e+001
2.370e+001
1.185e+001

0.000e+000
[ms™1]

0400 (m)

0

[Fig. 6] Result of initial model flow analysis about a
velocity vector

[Fig. 7] Result of initial model flow analysis about a
projection distance

[Table 2] Result of initial model flow analysis

Initial model
Average velocity 11.20 nv's
Maximum velocity 47.39 m/s
Analysis Maximum 3150 m
Experiment Projection distance 30.13 m
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[Fig. 8] 3D modeling of modified foam monitor
(a) initial model (b) model 1 (c) model 2

[Table 3] Result of flow analysis

Initial model ~ Model 1 Model 2

Average velocity 1120 m/s 1064 m/s  17.82 m/s

Maximum velocity 4739 m/s 5000 m/s 4848 m/s
Maximum

Projection distance 3130 m 20 m 8 m

Velocity
Vector 1
5.000e+001

3.750e+001
2.500e+001
1.250e+001

0.000e+000
1]

[m

Veloity
Vector 1
4.848+001

3.636e+001
2.424e+001
1.212e+001

0.000e+000
[ms™1]

[Fig. 9] Result of modified model flow analysis about

a velocity vetor.
(a) model 1 (b) model 2
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[Fig. 10] Result of modified model flow analysis about
a projection distance
(a) model 1 (b) model 2
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