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ABSTRACT

In this study, the relations of flow rate, discharging distance and droplet size are measured in accordance with the noz-
zle shape. The dual type nozzles of LPN142 and LPN148, which have identical core diameter (6.0 mm) and the different
radial injection angles (0, = 142° and 148°), are manufactured. The distribution diameters with discharging distance are
quantified by UL2167 test standard. The relations between discharging angle and droplet sizes, which are measured by the
method of Helium-Neon laser equipment, are obtained by the empirical correlation as working pressure increase. More-
over, the extinction coefficient, which is major parameter of the radiative transport equation (RTE) is analyzed with vari-
able droplet sizes. Thus, it is possible to opt the nozzle’s shape by analyzing the relations of working pressure, spray
distance, droplet size and fire characteristics at minimum allowable flow rate.
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Figure 1. Schematic diagram of the measurement apparatus

for droplet size.

(R Jo 1o B K1 OIN
Ho
offt
A
o
E
b
>
N
=
)
ro
o2
ook

T AR Kim"e ~zyz
FDS 29 & Zg3lo] 3x)lo] H4&

 EERUEIERER S RESE s
Aol sz e Adrs 7k kel
AT AT A, =B BAlEE

—% ) 87 70 Wep B

_4

Toll Bk dntshe AA NS A k=

7] witel S-S e askdv]E el A

st gL

AL s ol e
b Q1o

EACRNE o3 AP e,
A ulA BT wmFe] FRIA st wetd B
2 BAS 9T W

E2Y
(Weber number)ol] w}ehx 1 WA 3719} &

259,

IS EAL ER

"ge] BAS

Table 1. Specification of the Experiment Apparatus
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Table 2. Geometry of Dual Type Water Spray Nozzle

Test Sample LPN 142 LPN 148
D, 1.9+ 0.1 mm 1.9+£0.1 mm
D, 3.2+0.2 mm 3.2+ 0.2 mm
D; 6.0+ 0.1 mm 6.0+ 0.1 mm
S/L 2.904 3.487
0, 60=+1° 60+1°
0, 142+ 1° 148 + 1°
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Components Model Specification
Test Chamber * N/A * Size 3x3)m
° ~ ~ 0
Droplet « HELOS 0.1~3750 pum, 0.01~50% C_opt
Measurement * HeNe Laser 632.8 nm, 5 mW
. * (0~10.0) MPa
pressure S301 (Allsensor) « Accuracy + (0.25% of £s.)
* 1 mm/s~45 m/s, Response Time 0.2 s
Flow Meter » UF801-P (UltrFlux) * 8 mm~1.0 m inner diameter
» Accuracy + (0.2 m/s + 3%fs.)
Pump « W5201 (DIBO) * Range (0~20.0) MPa, (0~18.0) L/min
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Flow Coefficient of Spray Nozzle :
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Figure 2. Flow rate VS. pressure for the flow coefficient of

LPN142 and LPN148 nozzle.
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Table 3. Distribution Coefficients with Various Working Pressure
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Figure 3. Volume flow rate VS distance (LPN142 and
LPN148).
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Nozzle Pressure (MPa) Ay A A, A;
0.4 36.9413 2.41E-15 428.6528 308.3187
0.7 19.0858 —1.24E-15 633.5702 428.9364
LPN142
1.0 -3.73171 8.89E-15 678.7168 520.3071
1.3 -9.9978 —5.51E-16 670.2302 662.3843
0.4 3.72E+01 4.92E-15 531.5592 266.5131
0.7 —3.19E+01 —3.56E-15 849.8155 388.7447
LPN148
1.0 —114.09854 2.13E-14 938.215 590.4159
1.3 -67.97891 -9.03E-15 783.635 628.4436
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Figure 4. Distribution diameter VS pressure (LPN142 and
LPN148).
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Figure 5. Droplet diameter (SMD) VS. Webber number.
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