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An experimental study on development of water mist fire-fighting systems

for Ro-Ro spaces
Ji-Hyun Kwark - Young-Han Kim?
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Abstract: Large scale fire tests were conducted to develop water mist nozzles as a component of fixed wa-
ter-based fire fighting systems for Ro-Ro spaces and special category spaces. Fire scenarios for this system
consist of two cases which are for cargo fire in a simulated truck and for passenger vehicle fire, and each
case has 3 different tests according to the position between fixed water mist nozzles and fire source. Every
experiment proceeded for 30 minutes and acceptance criteria were based on gas temperature, fuel package’s
damage and ignition of targets. This study primarily dealt with the experimental results of cargo fire and fo-
cused on fire suppression capability in accordance with discharge pressure, flow rate and flow characteristics
like swirl and penetration of the developed water mist nozzles. It appeared that low pressure water mist noz-
zles with about 40 L/min were able to control fire occurred in Ro-Ro spaces.
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(@) Top view

(b) Side view
Figure 3: Water mist nozzle for cargo fire

Table 1: Specification of water mist nozzles

ltem For _cargo For pas_senger
fire vehicle
Model RT RV
Material STS 316 STS 316
Type open open
Minimum 6 6
pressure(bar)
Flow rate
(L/min) 41 20
Nozzle
space(m) 4 4
Nozzle
height(m) 3 2.5
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Table 2: Experimental results(ignition under one nozzle)

Auje ARe 9F 499 o

: Max. averaged Wood .
: Min. Flow Ignition
Fire Nozzle Temp. pallet
Case press. rate on target Result
source | space(m) : concealed/open damage
(bar) (L/min) (C) (%) panels
8 20 392/370 43 ignited failed
10 29 322/305 42 ignited failed
under .
one 4 ~ho
3 nozzle 8 40 210/136 18 ignited succeeded
4 6 a1 31/28 3 _not succeeded
ignited
Table 3: Experimental results(ignition between two nozzles)
: Max. averaged Wood .
: Min. Flow Ignition
Fire Nozzle Temp. pallet
Case press. rate on target Result
source | space(m) : concealed/open damage
(bar) (L/min) (C) (%) panels
8 27 308/310 40 ignited failed
10 30 330/315 36 ignited failed
between 6 30 297/384 38 ignited failed
two 4 ot
4 nozzles 8 35 221/251 32 ignited succeeded
not
5 6 41 32/29 3 ignited succeeded
Aol AR EAFRE Fsfol e} AR
sho} AR ng 9

Figure 4: Plywood panel target
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Table 4: Experimental results(ignition between four nozzles)

: | Min. Flow Max. averaged W?lod Ignition on
Case S(I;l:;?:e sNac():ZeZ(rsl) Press. rate conc-gglr:gfo en dgﬁw: te target Result
P (bar) (L/min) jediop 0 g panels
(€) (%)
33 150/246 40 ignited failed
between
four 4 8 40 109/207 38 not ignited | succeeded
3 nozzles 41 39/37 3 not ignited | succeeded
40 LUmin®] &S 7He =52 483 4 32 N7+ RES40 WE 2Ty
% Ha HFA2E 210 CE V15s eAER 5 g
e e R e e B AT A A nER B s S,
T A A FRAdAN ALedE e QW AES A A $EENS Hosl= PE
w O RFo] Gbardl A AlUmin| BIFTLE ws) gsjee) 9700w} sG] Bt
Adet A3 H3 PH%7F 50 CE o]sfo|H QA Hk = BE" iomo] 7 x o
1A At =, B%2(Penetration)o] AHAA A =@
TR AR 5% TRl 9 A nnn axe) exeUAt Flste] B Wy
MR E=Es S g ok 9 Addds 7o NEHo] Zyleln JFAE FHA Ash
& 3= Bt HEY Table 2-4% 2. b Al Wt Bnt AAA HEE Qi

o

sulA A o] B 88 %] A|377 A|83(2013. 11)

TFAE(AR) ] Astol FelehAl "k vh 3]
(Swirl intensity)e] AXAl HWA FAMTEL oA
3 AAe] nYsrl FXE o] FRaIAT} FolbA]
7] WAo] golstA waL o2 gk AAAs)
a7t AANER FRIABE)S st frElst
A g ks T 7HA] 540l A3 x3)t
£ o]Fofof A s o] FulslEn, o] wf 1}
SoldEe A wet 7 kA e HAH 2F
< A ok

Table 5: Experimental condition

Swirler .
Condition hole ;I;'Z%(;]fr:]e) Note
size(mm)
Case 1 14 Penetration
Case 2 0.8 15
Case 3 16 effect 1
Case 4 1.6 Penetration
Case 5 1.0 1.8 effect 2
Case 6 2.2
Case 7 0.8 16 Swirl
Case 8 1.0 ’ effect 1
Case 9 0.8 14 Swirl
Case 10 1.0 ’ effect 2
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