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APPLICATION OF CFD TECHNIQUE TO PERFORMANCE PREDICTION OF
SPRAY CHARACTERISTICS OF WATER-MIST FIRE SUPPRESSION NOZZLES

H.T. Chung,' CH. Lee’ BI Choi] Y.S. Han’ and Y.W. Ock*

Numerical simulation has been performed to investigate the characteristics of the mist flow through the fire
suppression nozzles. The commercial CFD software, FLUENT with the proper modeling was applied for analyzing
both the internal and external flow of the spray nozzles. Computations were made for the full cone nozzle in the
operation range of the low pressure and high flow-rate. To validate the present computational procedure, numerical
results are compared with measurements in terms of K-factor, SMD, axial spray velocity and spray angles.
Numerical results suggested that the present numerical model can be used as an adequate tool for a design purpose
of mist-spray nozzles.

Key Words : &5-f-5(Mist Flow), 23} =Z(Fire Suppression), 4J5-Z4](Performance Curve), HAH-A%8 7]W(CFD
Method), ®AMZK(Spray Angle)
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Fig. 1 Definition of water mist flow fields
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Fig. 2 Conceptual diagram for DPM model

l

= T ARY oA 22ge ¥3
Ik GRELEE BF k-« 222 A3lgch

273 £F 5% i8S 95 AFSE DPM e Fig
ArE] AARE AN W) YA} o) F 7
719 4zug A A @k olu Particle trajectory 2]
AR 2 ()¢} 2t

dup

F=FD(u—up)-i-gx(pP—p)/pp-i—FZ )]

A7 Fpe 24 99 A A3 giF Poln RE
Aolrt. T2 uE FA Y EE = YA X
£ A9 B, ppe 92 BE, D 9AY) 340

A ()9 F5 P4 GF 29 2 ppM R w44
= AAAHTEEVM) 2 o dslslel X" o2 87t T3
Atk FLUENTOIAE 919 Aol 4 (3)3 2o] 24 2
AR AR FRE AptAd ez FAd.

N foces N foes
DAy = DL (V) 4, + S,V
7 7 &)

A dals sl FAED AAE EHL 043
o 5% HUE AT ANARNE S TS A B4,
FLUENT® o1& W% #5739 a4 33, 4530, 25 &
A5 F8 279 BAg A% 347 A Sold. AxA
A AL Gambit V228 AHESAT, FEF sjae v
£ 9#% 34 ==l FLUENT V628 Alg-3stith



58 / =M MFH B &S5 X|

B FE-HPI-FLH-SF S

©)

Fig. 3 Sectional configuration of mist nozzles

Fig. 4 Computational meshes inside nozzles for zone 1
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Fig. 5 Pressure fields inside nozzles

Fig. 6 Velocity fields inside nozzles
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Fig. 7 Performance curve of nozzles

Fig. 8 Computational meshs inside nozzles for application of
VOF model
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Table 1 Nozzle performance for K-factors

AP AP AP AP
= 5bar =10bar | =20bar | =40bar
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K-factor, |0 0935 | 00949 | 00957 | 0.0964
(lpm/baro's) ) ) i '
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Perc?g}:)crror 1.4 0.0 0.7 .15

Fig. 9 Distribution of water fraction by application of VOF
model
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Fig. 10 Determination of initial spray angles as input for zone 2
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Table 2 Comparison of CFD results with experimental data

Experiment CFD

(lpKI;ngg’rj) 01 0.095
(S}:g 116.28 115.50
mistspay () 603 585
Spra%l ({;ngle 20 684
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Fig. 11 Trajectory of mist spray
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Fig. 12 Histogram of particle distributions at z=0.1m
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