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Performance Analysis of Ship Fire Suppression Injection
System according to Shape Variables

o&E" - HAY"

Seung-Jun Oh*,

S™E - APF

Kyung-Sook Jeon®, Jeong-Hwan Yoon® and
Jeong-Ju Choi***

(Received 13 January 2021, Revised 30 March 2021, Accepted 31 March 2021)

Abstract : In this study, the spray performance was analyzed by carrying out the experimental and
numerical analyses of a deck foam system which is an important component of the vessel fire suppression
foam system. In the fire occurrence, the deck foam monitor, which is installed at regular intervals on the
deck, sprays fire extinguishing fluid into the fire area to suppress the fire. For responding to the fire
accidents, it is necessary to include a suitable spray distance and sufficient injection flow rate of foam
which is made in foam station. In the flow analysis, variables consist of X1 to X4. The effect of X1
(length between bodies) to spray distance is small. When X2 (guide distance) and X3 (turbulence breaker
distance) increase, spray distance is increased. Furthermore, the increase of X4 (nozzle-guide distance)
tends to reduce the spray distance. Based on the analysis results of the four variables, a new model was
designed to analyze and the results of this simulation confirmed that the spray distance was 70.7 m and
the flow rate was 6165 l/min. The results of this study are expected to be available as basic data for

basic design, characteristics and performance verification of similar fire extinguishing and spray equipment.
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Fig. 1 Schematic diagram of experimental apparatus

Table 1 Measuring device

Equipment | Digital pressure gauge Wartrel:;tg}ow
Model PSG MUT2200/EL
Range 0~1000 kPa 0~523.88 m’/h

Accuracy +0.5% +0.2%
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Fig. 2 Representative image of experiment
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Fig. 3 Modeling and flow field
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Fig. 5 Mesh for numerical analysis

Table 2 Mesh information
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Fig. 7 Boundary conditions

Table 3 Boundary conditions and material properties

Working fluid Water Air

Density [kg/m’] 998 1.18

Viscosity [kg/ms] 1.003%x107 1.849x107
Boundary Condition

Mesh information

Inlet condition

Pressure 700,000 Pa

Opening condition

Pressure 0 Pa

Turbulence model

Shear Stress Transport

Mesh nodes | Mesh elements Mesh option
1,254,357 3,542,234 Inflation
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Fig. 6 Grid independency test

d=2F widel HA42 100 mmolH iR B

%52 ¢ 20 m/sE, Reynolds number’}
1,900,00001 22 FF=2 7S Ak GR

rdg
£ SST(Shear Stress Transport)S A -83}% o0,
SST Bl AUe 7k Foixl= BASA
AA3A R k-es N3] Q& netE 2d
2 ARy F&3] IEd dF FHelA

{3 Turbulence breaker distance X3

)

-:7{: Distance between Nozzle and guide X4

Fig. 8 Variables

-eRdo] ARGE A, ¥ Q1R FHolA
k-wEdE A%E = 2ol Holsgz §Y

AbA 3 AL Wilcox2] k-w BRI F
X]‘?l‘, w2 L o= ka)«] x]il-oi wy7g 2

N

[0
s

lo we o rfr i
é

HU
r_‘ﬂ
g
2
N
Y
€
rir
FL
ﬁ
1ﬂ
€
(‘0

Y AAZRDE 283t Fig 83 o] W
X1 v 7+ do), X2 =& 7}o]c Aol X3 95
7 AgE WAs

N
N
£
&

SYHA LI YR H253 A2z, 2021 42 43



9 l"ﬁ:/\}ﬂ?/]: -JEHOX]- oF 10% O] o)A wHEa}
22 5Y 7IHE AL35te] g4 A5 sl u)

& AAE EAsan =3 A3 dHelee 4
A A A A}t vustHS o X84
o TAAE A7t A2 Ae AAT F o,
o

& oA 22404 AFH AHEE 058 7)F
o ALE 24sgr] WEel APARRY 2
A depte A aodd.

—— Experimental data
66 | @ Numerical analysis|

bol .
— /
e 64t =
8 u ]
=}
S et
2
o
<
260
1)
° e
S8 ® 1 I 1 1 ) ® 1 ®
20 40 60 80 100 120 140 160 180 200
X1 [mm]

Fig. 9 Deck Foam Monitor Discharge Test Results
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