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Discharge Characteristics of Gaseous Extinguishing Porous Nozzle
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ABSTRACT

This study examines the discharge characteristics of a CO, fire extinguishing agent through fire suppression nozzles.
According to fire safety standards in NFSC 107A, the volume fraction of the fire extinguishing agent in the protective area
should be maintained above a certain level to achieve rapid fire suppression. For this reason, an effective design of the agent
discharge nozzle is essential. The configuration of a high-efficiency nozzle was derived by setting the inlet diameter and the
number of outlets as the design parameters. The suppression efficiency of each case was analyzed with commercially available
fluid dynamics software (ANSYS CFX 17.1) by investigating velocity distribution at the outlet of the nozzle and the volume

fraction of the agent.
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Fig. 1 Schematic of the gaseous extinguishing porous nozzle
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Table 1 Design parameters for all cases

diameter ratio (mm/mm), number of holes,
1 (= D/Dy) ny,
Case 1 (Ref) 16
3.5

Case 2 (60.9 /17.4) 14

Case 3 12

Case 4 16

Case 5 4 14
(60.9/15.225)

Case 6 12
Case 7 16
45
Case 8 14

ase (60.9/13.53)
Case 9 12

Table 2 Boundary conditions in this study

Turbulence model

SST

(Shear Stress Transport)

Working fluid Carbon dioxide (Ideal gas)
Inlet 1 (kgfs)
Outlet 1 (atm)
Wall and bottom No-slip
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Fig. 6 Avg. velocity at the exit of the extinguishing nozzle
for each case
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ii) Case 9
Fig. 7 Comparison results of vortex structure between the
reference model and Case 9
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Fig. 9 Comparison results of CO, concentration between the

reference model and Case 9
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Fig. 10 Avg. pressure at the exit of the extinguishing nozzle
for each case
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Fig. 11 Comparison results of pressure distribution between
the reference model and Case 9

P
s,
3.3 ¢ 2

7} Cased EHAN 243 B YL Fig. 109 =

Ak
1 lL 71 me oju] W2 4o 7
ol what ‘%%’3 % 223} oFA| 9] ot ¢FEo] SV A

Case 12 & -?F?}Eﬂol oF 379 kPa©|™, Case 92 2F 664
KPaiAl, oF285 kPa QEo] AZste] mukAel Asjord|

o ¥E 54 gl

39



Pressure

ii) Case 9
Fig. 12 Pressure distribution of the reference model and
Case 9
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