ok f AT H R BB T L

ol

Fi: 3 F% hERE: RGP RE-FTPEEL
Rzl ~FEXL 280 (82

PR

dnoR kR dpda o B R o EBr 5 R B AR B AT HEUN
HEF £ R R LR % NFPAT50 & sk 3 - & 1996 # % 1| 2006 =
$ow RRAE 715 0 2007 EFE R XFRLR 62 5T A TS14972 Lok ARCE K
?%ﬁ’m%ﬁéﬁEWWH#?ﬁéﬁﬁﬁﬁif%m’%ﬁ? B AR oK 7
G ERDEG R AT NEERE IR T R KGR LT §RPE T
WA A ZRF Y Rtk Fe T Bk X FETR R 67 g3 S
Bt dpdc > g HEITR R A X 2% o BRI P2 B AT AT -
BBk MR B FRERILS RS R S BT g R -
BRBTHER P ER R A A RS ] OB R 28 5
FoREF? RERATER = F ST TR AER B2 6% 2qpdcg
a8y %% 0 ArRRie WRae s BE AL A R R E R 2R Bz B HY T FM
% IMO ® 5 Bk $%1 3 Local Application § 23K <> ~ %[>t % 72 3 ) 400 5
R R MR R A BRI R R R RBT o TG ooke

PRI 0 L AL ARL TR 0 ok AR R

o~

N,
/\

TR G RR 2N R VERF XTI RTRE RS BT
TR J\'E%F'aﬁ&,ﬁfi P Ty FooRtE MOV STk R~ COy~ CO frif &

L VBRI eE T > VU R VH N AR @R 4 pE R A A L R

hE

¥ oo dm K FHAS LB gl i 4 o VBN IR E B sk 0 R B HER
B g @ AROR B RS 0 4R S s F Al



Assessment of Fire Suppression Performance of Water Mist System

in Ventilation Condition

Student: Shang-An Huang Advisor: Dr.Chiun-Hsun Chen
Dr. Alec M. -Y. Lei

Institute of Industrial Safety and Risk Management

National,Chiao. Tung University

Abstract

Since the water mist system.has been developed and used in the watercraft fields,
gradually it becomes a cutting-edge technology for the today’s'fire protection systems.
Following with“the 1996 edition of NFPA750 standard and its 4" revised version in
2006, European-Union Safety Committee in.2007 also regarded TS14972 as a water
mist design standard: for European Unien..” In 2008, many China provinces and
direct-controlled municipalities bulletined the water mist standards. These make the
water mist system to become an important fire suppression option. However, could
the water mistgsystem be suitable_in_the ventilated environment or influenced by
de-smoke systemthat the water mist granules; could be pulled out and not reach the
fire? Also could such system be capable of emitting. water mist granules in a big
space without fully walled that might be resulted in failure due to serious granule
divergence in a ventilated situation? After intensive literature review, this research
adopts the high-pressure water mist-system as the primary target for the onsite fire
tests. Experiments were designed for the mechanical de-smoke and the natural
ventilation situations. The selected parameters in the former situation were various
types of fire, exhaust capacity, comparison with traditional sprinkler, and smoke vent
position, etc. In fire tests, the variations of safety index, such as temperature and
concentrations of carbon monoxide, carbon dioxide and smoke, were measured to
justify the fire extinguishment and also the occupant egress safety. In the natural
ventilation situation, the Local Application experiment was set up by using FM and
IMO standards, which focused in hazardous level of liquid fire in indoor and outdoor
environments. They are carried out by using the pool fire and the jet fire as the fire
sources. The purposes were to confirm whether these fires can be suppressed
effectively under the natural ventilation environment. The experiment process and
results were very quite satisfied.

From the experimental results, it was found that water mist system even under

the desmoking condition still can effectively put out the pool fire. However, the fire



extinction time is greatly affected by the mechanical de-smoke capacity. The
extinction time becomes longer as the capacity is higher that also can reduce the
smoke density, CO, and CO concentrations, and temperature simultaneously. In
other words, it can mitigate the fire hazard and extend the occupant egress time. In
the crib fire tests, water mist system was found to be able to control the fire and reduce
the field temperature. It was also found that the toxic gas concentration is reduced
comparing to that of regular sprinkler system so that the occupancy evacuation
becomes safer.
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