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Finite Element Analysis and Material Characteristics of
Fire Spray Nozzle for Ship Engine Room
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{Abstract)

Various types of nozzles have been used to cope with fire in ships. However, in
Korea, precise nozzles that perform fine spraying function are required for fire fighting
in case of fire in a ship, and most of these nozzles depend on imports. Therefore, in
this study, we developed various types of nozzles to develop the water spray nozzle
for evolving fire in the engine room of the ship, and developed an optimal nozzle
through flow analysis and fire test. For this purpose, we selected the materials that
can satisfy the characteristics of existing nozzle materials and developed the design
technology and processing technology in the nozzle considering fluid flow to achieve
optimal water spraying performance. In order to develop an optimal nozzle, the flow
through the finite element analysis was first analyzed and the nozzle was
manufactured. As a result of flow analysis of the developed nozzle, the maximum
velocity at the outlets of four holes at 0.3 MPa was about 3m/s and about 0.15 MPa.
In addition, when the pressure at the inlet was 1.8 MPa, it showed the outlet speed
of about 18m/s and a pressure of 1.2 MPa.
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Table 1. Water Spray Performance Value of

Imported Nozzles
Performance indicators Unit Value
1. Water pressure MPa 03 - 1.8
2. Spray angle ° 90
3. Flux L/min 6.3 - 23
4. Effective range m 0.6
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Fig. 1 (a) Shape and (b) body, (c) cap,
(d) filter parts of the developed nozzle
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Fig. 3 (a) Photograph of body part and
(b) result of EDS
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Table 2. Chemical properties of each part of the
developed nozzle.

Fe
57.48
53.49
50.91

Mo
3.76
3.92
3.45

Cr
14.7
17.17
17.93

Ni
12.07
14.52
20.25

Cap
Filter
Body
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Fig. 4 (@) Mesh size of filter and (b) diameter of
wire rod

Table 3. Water spray performance values and
hardness of developed nozzle.

Performance indicators | unit value
1. Water pressure MPa 03 - 1.8
2. Spray angle ° 120
3. Flux L/min | 12.9 - 29.3
4. Effective range m 1.5
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(a) modeling (b) mesh
Fig. 5 Modeling and mesh for flow analysis of
nozzle

(b) 1.8MPa

Fig. 6 Velocity vectors according to water pressure
of nozzle inlet
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@ 0.3MPa (b) 1.8Mpa h W 10msel TSRO oF 23610
Fig. 7 Water pressure of nozzle outlet according m/s o £52 Jehyo] QF&Er) 5 m/sel A

to water pressure of nozzle inlet o] H|slo] 28] Z/RRS Hoj=olr

(b) Fire

(c) Water spray (d) Fire extinguishing

(b) 10m/s

Fig. 8 Velocity vectors of nozzle outlet according
to velocity of nozzle inlet

Fig. 9 Fire test of the developed nozzle
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