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Effects of Outlet Hole Diameters of Multiple Partitions in
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ABSTRACT

Fire extinguishing facilities are built differently depending on the object and purpose of protection. Gaseous extinguishing
equipment is generally used to suppress the fire generated by electronic equipment. Electronic equipment is sensitive to vibrational
energy. Therefore, the extinguishing ability of the fire extinguishing equipment and the flow noise are considerable factors. However,
this subject has not yet been considerably investigated. In this study, the effect of multiple partitions in the fire extinguishing
nozzle on the discharge noise was numerically investigated. Further, modified models with diameter ratios of 1.25, 1.0, and 0.75
and a reference model were compared, and the pressure and velocity distributions were graphically depicted using variables.
Furthermore, the model with a diameter ratio of 0.75 exhibited a noise level that was approximately 17.54% lower than that

exhibited by the reference model.
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Fig. 1 Standard of five fire classifications by NFPAY

Eg}o|E(hard disk drive) 7]=9]
AEIH o, 4~10 kHz FH9| AL ©-
THY slefaa EEMEC’ﬂ 2|84 ]a}% AL YEch ®
gh, SIMENSi of|A]+= o]t 7kAA| 43 =& =
At Aag 23} LB A D AT B} QUp?
2 Aol 7EAA 48t =& YR oA H o) W
2 7go] WEhgo| vAs FFE nFsigon, deas
ANSYS FLUENT 18 1% ARgato] AstorA| f-53 Baa
S FAHoRE Akt

e 938 duges

2. +XIsH4

2,1 X|uiEE 4

2.1.1 LES
LES(large eddy simulation)x= dHE AAMARZ 12
o Gl RS S Fsk Ak Y
ofth, &2 TEHS ARESto] ANMARIED AL WRE
= AASH, 2 ol tisiA 23 AltsiAl QE}(SQ e

Gl HisiMe BEEE S8 AR S oAl e
o, Ao 2e AU, SEFEEA, AvA
dAe ARSI R, 2 ol disiMe vt 22 Al
g AE ol8st Re5dS s ot

rl

op o
o TV (pv) =0 6y
a v — —
%HV e (pu)v] == Vptpg+V - 7 2

30

0, — 0 —_— 9 6; op 0T
at (pu;) + ox; (pusu) 6%( axj) ox; ox; @

A7 p BElkg/m®], pi= AAFPass], u, viE &=

= Y 8F/keK], T= 2%[K], p= GEPal,
= o9 BA[Pal, a= GBFEN/K], k= EHEEJ/m K],
= A AAKviscous dissipation)[W/m?], H=
AFF W dolld A EE[W/kel, ti= AlXHs], L
T2 A8 185 32 (sub—grid stress)[MPal& 217}
A S S3F5| A (Computational  Aero
CAA)Z §-534 HEE 7|Wo R 436t &=tl, 12}
AEAEe] £27|HEe Te g 3t AdE HAELE S

T=Z ol 01?& LESE AMg-3}o] Tx]sw g,_ -’,56,]36}

Acoustics,

2.1.2 FW—H(Ffowcs Williams—Hwaking) S&FAIAIA
Lighthill V-2 9450 2 He| dblsls 488 42317

o7 Aozl on o] 23 ez YERQLE o]T

AESE, dRas, B4 5 o $50 diE 488

A2 s Slet e qsol
A Lighthill9] S-3FAA
oA Ffowes Willia

A2
AsEiolgey, o) 14

A2 HAF e o, & A

s@} Hawkings(FW—-H) 23FAAMA]

ﬂ_u

B—~r

10 0
2Ly = S ) ®)
o, of 0°T,H()
8_1']( ;ga_x]&(f)) 6z:6$J

A7NA e 5

=% [m/s], P; = 459X (Pal,
T, Lighthill S2elA[Pal, p't=

477 =Y{Paloltt.

E3E §(f)S Dirac delta §<r, H(f) = Atdhy(step
function), 12]il fi= ZAgpolh,
21,3 & T2|o Het

114 o] HEHfast Fourier transform, FFT)S 19

o] =h¢lof|A] PdolA AT E Fufr THQloR T T HE
2 Haksi= Weltt, Fubgr EQloR Wk 7%

S=RAMD A =28 223, K4S, 2019



24 olRolA|n], 7} HBELS Fupe} Au

b

sof go
o] ek,
B oAolAl of2 B
ool 4] F}pgielo.

cheat o] vehuict

Mo of

1 oo ;
=— p(t)edt (6)

ol71A, p(t) = ARE B A==, p(f)

) Fuis g ¢
¥ Foln, [ Fu4E ehich

s

2.2 SN2

2L TARE A2SA7 Aoz AL EYE vy =
shfoln, F7] &3719f AHgAF MEY TollA 47 Zop
55 0“‘% o] ] AFollA= TE AYE o] &1 &3} =
2 AAsieon, 43t =& ff o5 H
ot %’%igé B, A9 BE7 el s

ARJsl o, asjobAsl ST 4 Fol 7
Table 1 Design specifications of extinguishing models
Diameter ratio(d,/d;)
Ref. model -
Case 1 1.25
Case 2 1.0
Case 3 0.75

l Inlet : 1.5 MPa,294.8 K
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N
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a) reference model

b) modified model

Fig. 2 Schematic of fire extinguishing nozzles
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Fig. 4 Grid dependency test

Table 2 Boundary conditions applied in this study

Description Value
Total time [s] 10
Time step [s] 2x 107
Gravity [m/s’] 9.81
Inlet pressure [MPa] 1.5
Inlet temperature [K] 294.8
Far-field density [kg/m’] 1225
Far-field sound speed [m/s] 340
Reference acoustic pressure (Pa) 2x 107
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