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A Numerical Study of the Effect of Sprinkler Spray
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ABSTRACT

The present study investigates the effects of sprinkler spray on fire driven flow characteristics in a compartment based
on numerical approach. The FDS (Fire Dynamics Simulator), awidely used fire field model, was used to simulate the fire
induced flow and sprinkler spray and a series of grid independence tests have been performed to obtain the optimal grid
size. In order to validate the result predicted by FDS model, the calculated results were compared with experimental
results of Magnone et a.. The FDS model matches quite well to experiments in temperature profile and mass flux through
doorway, however, the discrepancy between the FDS model and experiments increases with increasing water discharge
rate. As with previous study, the FDS calculation also shows a decrease of mass flow rate of combustion products through
doorway due to the sprinkler spray. This study can contribute to optimize the sprinkler system design and verify the valid-
ity of the fire field model with sprinkler spray.

Keywords: Fire safety, Sprinkler, Spray, Doorway flow, Compartment fire

.M £ &oll that Aol #alo] FhEaL k. Crocker¥e
S )\1-/&-]] Rl = u_l _ﬂ_ﬁ: Zzé

37t AN S
=

¥
o\-(lﬂ_{

T el ek A A ek A

BEAQ 2sE A4En Juid, mg 2xyFe =

= A AR ATl ARS8 @A3E vasdch. Magnone® $& Crockers] 43
HEEH 719G B GBI BRUTA AT AL 7 BREAQ FY FATYA YT 2232 S
A58 §o slonie Aiianel dgdns Aol td 49 Fasislon WaEt Au
A S5 A Aol 2uPFY 45 2 A AF 2YTE BO KBAFRES P Ax
478 Bl MEHE ivkae) Aghdel BAE @ 92 w70 o ob1E FUfElt EdaEel A

E-Mail: sungkim@kiu.ac.kr
TEL: +82-53-850-7592, FAX: +82-53-850-7584

105

ISSN: 1738-7167
DOI: http://dx.doi.org/10.7731/KIFSE.2012.26.5.105



106

i

)

hul

jo
\d
i)
%

o
ot
flo
olN
N
o
Fr
iy,

iRl A9 E9T
= AT
a3y, Crocketd Magnone 59 AdL A+ #5
< STl oA FUAZ
s E/‘l Oﬂ =A% Ao O}L]F)r TR 3E kAol
ufj 3ol

t :ﬂﬂa 2l e 29 4
2A olellE EXsl] flells 2~
A, AT, Bhle] 715l tiE
daw @} W9, Croker 5o
= Azl ti Wz slA gle] 41
gatel shuslel e Axkel mgAol 53
ez e gHe st Rstd
EAAE EAY EfIAL A=F
1 ok mEp, =2gFe 2
7o) §EEAQ B3 A7E A
e A FgRgien FriAdl pAdaTE S
227 @l B3k olslE R o8 nEgoR Al
B Mﬁnﬂﬂsg o 2 B4she wR e a0t st
R ATE olefeh Fel Ve AEA EH2 S
4 Bewdel DS RAOg Hgdlel 2xYFe S

> 30
BT
PH
ro

1

o, I+
m{ﬂ'

-y
leﬂlﬁ

%

I

o2,
SO

)
Ve
o o
o
—& r.& 2

)

N o
i
_lé.i

oo

ol

it
-
ot
o
N
é”.:
rg; r&

Aol e BARIE 1E drdsislel wanae §
s FDS me) BRYS AFee 29T SHE5Ae

H hl
H) = A=) 9 BALS o] ek BAs A} s},

il

2. X|ollA

FALE 2ZyIY A9
g 2{5E Z7HOE Figure 104 B upe} o] 138

i2h3] fﬁﬂr ZH lﬂﬁ H}%Eﬂe LiaEi %WEJ
29T F7)E 1.04mx2.24 me|H e 29Tt
Z4A Wakol] 923 0.46 mx0.46 m =712 AW

[kl

Propane Burner
(0.46mx0.46m)

Thermocouple Tree

9.75m (Room Corner)

Figure 1. Compartment dimensions and instrument |ocations.

St=tslA| Avbsts] =84, #2267 #1535, 20124

}

gl

Table 1. Input Parameters for Spray Calculation

Spray angle [°] 60~160
Median droplet size [um] 250
Offset distance [m] 0.15
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