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The Study of a Atomizing Characteristics of a Multi-Nozzle in a
Fire Extinguishing System

Young Kwon Jung™', E Kim*, Young Soo Kim*, In Kwan Kim"*
Department of Mechanical Engineering, Pukyong University, Busan 607-737, Korea™™"
Regional Innovation Center for New - Renewable Energy, Materials & Components, Pukyong
University, Busan 607-737, Kored™

Abstract: This paper is about a study of atomizing characteristics of a Multi-Nozzle,
which is an important part in a flooding water mist system for extinguishing fires broke
out in ships. Comparing the results of experiments for the Single-Nozzle to that of
numerical analyses, characteristics of a Multi-Nozzle can be found out. In situation of a
Single-Nozzle's, the atomizing angle was 34°. And in situation of Multi-Nozzle that
combined with 5 single—nozzles, the atomizing angle increase to 125°. The effective area
1s 3.7 times of the former. The quality factor will reduce, if the diameter of the
atomizing region of the nozzle reduces. Although the atomizing angle is reduced because
of the atomizing property, the value of SMD still shows a good result.

Key words : Atomizing Characteristics (¥#%54)), Fire Extinguishing System (43} AJZ2=H),
Multi—Nozzle (t}a=%)
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Fig. 1 Schematic of a single
clustering nozzle

Table 1 Comparison of the experiment and numerical

results
Experiment Numerical
K-factor 0.1 0.095
Diameter(SMD)
108.7 111.6
[pm ]
Mean Velocity
6.03 6.08
[m/s]
Spray Angle 32.5° 34.9°

LMnt 20 80 140 200 260 320 380 |

0.15

Fig. 2 Numerical results of spray
distribution

160 mm

Fig. 3 Experimental results of spray distribution
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Fig. 4 Particle size histogram at z=100 mm
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Fig. 5 Spray distribution at a = 3()
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Fig. 6 Histogram of spray particles at a = 3()
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Fig. 8 Histogram of spray particles at o = 45
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Fig. 9 Spray distribution at a = 6()
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Fig. 10 Histogram of spray particles at a = ()
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Fig. 11 Spray distribution of a 5 clustering
nozzle
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Table 2 Atomizing characteristics for do

d, 0.2 | d,705| d,=0.8

mm mm mm
Spray Angle 29.2 32.6 34.8

SMD (um) 54.1 111.6 112.8

Velol\(/:lieti?m/s) 1.19 6.08 6.87
Spray Angle 25.6 34.9 35.75
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