J. Kor. Inst. Fire Sci. Eng., Vol. 26, No. 3, pp. 813, 2012

A Study on Performance of Water Curtain Nozzles for Protection
of Wooden Cultural Properties from Forest Fire

Kyoung-Jin Kim - Dong-Woo Song* - Su-Kyung Lee*!

Korea Fire Protection Engeering R&D Center,
*Seoul National University of Science & Technology Department of Energy Safety Engineering

(Received September 26, 2011; Revised May 9, 2012; Accepted June 8, 2012)

o oF
I =

Q EXESHE Aeelu A A5Ee] SRR Bashy] 93 Wete g FHeE S AN SIS o 2R E

ofi
F
J
E

YUY oo Yoshe BEVIR FUe Fste] BALS A0 RH 200-250°CH AT BAe] Qi
A 2] AR AR /)2 AAse] Y FUE Al Ao oA Fuhee) MXYuE B8] Bk
S0l Wk NFE] 9 Yo R BA o] Wl w2 BAst] A AATIA W ST ALE A
FRYSH] B2 BAR £ e F5EA =3E ol ARHOR AXshe el thslel AELitt,

ABSTRACT

This study suggests the water curtain nozzles as the way to protect important wooden cultural properties from an adja-
cent building fire or aforest fire. They are designed to block off the pyrolysis of timbers which occurs at 200~250 °C by
forming awater curtain with the flow of water that spouts over a certain pressure from the bottom. The existing water cur-
tain nozzles installed at the following sites were examined: NakSan-sa (Temple) in Gangwon-do (Province) and in Muwi-
sa (Temple) in Jeollanam-do (South Province). As away to improve and complement the system, this study designed noz-
zles with covers in order not to disrupt the landscape. Connected pipes are elevated and jet water when they are in use.
Possible ways to install the connected elevating pipes to jet water effectively were investigated.
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Table 1. Prevention Facilities in Japan

BxPE HEE ¢

Facilities

Automatic adarm system, leakage aarm,
emergency darm system, broadcast equip-

Alarm facilities .
ment of emergency, security darm sys

tem, etc
Extinguishment Fire hydraqt, water spray extmgwlsh!ng
facilities system, sprinkler system, power driving
extinguishing system, fire extinguisher, etc.
L'ght'ng Air terminal, independent lightning rod,
protection : .
independent overhead ground wire, etc.
system
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Table 2. Constituents of Timber

Constituent Ratio (%) | Temperature of Pyrolysis (°C)
Cellulose 40~44 240~350
Hemicellulose | 20~40 200~260
Lignin 18~35 280~500
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Figure 1. Drawing of water curtain nozzles.

Figure 2. Before and after Photos of operation of water cur-
tain nozzles.
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Figure 3. Drawing of cover of water curtain nozzles.
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Figure 4. Shooting range graph (TY PE-1, 2).

Table 3. Shooting Range (TYPE-1, 2)

Pressure Shooting Range (m)
(kgffcm?) TYPE-1 TYPE-2
1 38 47
2 5.7 8.2
3 6.5 11.5
4 7.0 125
5 7.4 14
6 8.2 15
7 85 16
8 9.0
9 9.5
10 10.0
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Figure 5. Flow rate graph (TYPE-1, 2).
Table 4. Flow Rate (TYPE-1, 2)
Pressure Flow Rate (m)
(kgf/cm?) TYPE-1 TYPE-2
1 15 26
2 22 37
3 26.5 45
4 30.5 52
5 34 58
6 35 60.5
7 375 62.5
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Figure 6. Spray patten of water curtain nozzles.
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Figure 8. Flow rate graph (TY PE-3).

Pressure Shooting Range (m) Table 6. Flow Rate (TY PE-3)
(kgf/cm®) TYPE-3 Pressure Shooting Range (m)
1 32 (kgflem?) TYPE-3
2 4.8 1 535
3 6.0 2 75.5
4 7.0 3 92.6
5 75 4 107.0
6 8.0 5 119.6
7 85 6 131.0
7 141.5
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Figure 7. Shooting range graph (TY PE-3).
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