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An Experiment Study for Flame Spread Prevention System of Snadwich Panels
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Abstract The sandwich panel is commonly used domestically because it’s less costly and easier to handle. But fires have
frequently occurred in buildings employing sandwich panels, such as the fires in Eecheon cold storage and in Gwangju
Pyungdong industrial zone. Sandwich panels with steel plates on their surface prevent fire water from penetrating to the
fire source, which makes it difficult to extinguish a fire in a timely manner. Toxic gas generated from some insulation
material leads to serious loss of life and property. This study is intended to develop an extinguishing system for sandwich
panels, thereby reducing the fire risk. Fire water and volume were determined in the wake of the study on the structure
of a sandwich panel extinguishing system, and improvement and testing of the fire characteristics of the sandwich panel.
Based on such study and test, a fire model test was conducted. Consequently, the sandwich panel with extinguishing system
was proven to have a reduced fire risk, compared to traditional or fire retardant panels.
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Table 1 Fire statistics data of sandwich panel

Building construction Reinforced concrete Block Brick Wooden construction — Sandwich panel
Fire(case) 5,652 976 1827 986 398
Property loss(# mil) 18,011,031 9,414,320 790,267 6,693,385 3,976,047
Property loss/case 3,186.70 9,645.80 4,324.70 6,788.40 9,990.10
Ratio of Property loss(%) 35.45 18.53 15.55 13.17 7.83

Note) National Emergency Management Agency.(s)
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Fig. 1 Sandwich panel digestive system architecture.
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Table 2 Test conditions

Item Specifications

Test room : 3 mx3 mx2.6 m

RTO eosltn Trolley : short wing(0.45 mx1.5 m)
+long wing (1 mx1.5 m)
Heat Main and Auxiliary burner :
Transfer Propane gastMass flow controller(0~2.3 g/s)
Heat strength : 30~100 kW
Displacement : 0.50~0.65 m'/s at room
Exhaust temperature

Duct Device in duct : thermocouple, BDP, Light,
gas sampling probe

Test Temperature : (20+10)C
Condition Relative humidity : (20~80+5)% R.H.

Analytical Oxygen analyzer : (Range : 16~21%)
Device CO/CO2 analyzer : (Range : 0~10%)

Note) KS F 2835 : 2009.”
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Table 3 SBI test result

Test result

Discontinued
due to wall
collapsed in
3min 20sec

Discontinued
due to total
combustion in

| 8 minutes

Discontinued
due to wall
collapsed in
4min 20sec

Discontinued

'~ due to wall

collapsed in 7
minutes

Type . 4min~ Reason for
3 minutes . . . . .
discontinued  discontinuation
Discontinued
CASE due to wall
#1 collapsed in 3
min 10 sec
Discontinued
CASE due to wall
#2 A collapsed in 6
minutes
Discontinued
CASE due to wall
#3 collapsed in
Smin 20sec
Discontinued
CASE due to wall
#4 collapsed in
3min 20sec
Discontinued
CASE due to wall
#5 collapsed in

|| 4min 40sec

Discontinued
due to wall
collapsed in
3min 40sec
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Table 4 Heat release result by SBI test(CASE 1~

CASE 10)
Result
CASE 1 2 3 4 5
Max.-Heat release
rate(kW) 600.0 850.0 440.0 880.0 780.0
CASE 6 7 8 9 10
Max.-Heat release
rate(kW) 740.0 660.0 400.0 320.0 750.0
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Table 5 Sandwich panel digestive system standard

Category Size Note
Fire 0.5~ heat release ratio per unit
extinguishment . area of sandwich panel
100 L/m .
flow was applied
Fire > Infiltration pressure
L 1 kg/cm . .
extinguishment occurred in sandwich
or more
water pressure panel
Fire Fire extinguishment water

extinguishment 15~3,000 L supply for 30 minutes or
water supply longer per unit area

Fire extinguishment pump
Fire K-Type starts operating when
signal thermocouple detecting the temperature
100C or higher
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Sandwich panel fire EPS panel Flame retardant

extinguishing system panel

Fig. 2 Photo of real-scale fire test.
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Table 6 Fire test results of thermal camera

2 minutes
after
ignition

4 minutes |
after
ignition

9 minutes ||
after
ignition

(© SAREK

900.0

++ Extinguishing on the panel 1
800.0 & g P

Extinguishing on the panel 2

700.0 i 9 — -General Panel 1

- -General Panel 2

600.0 —

Fire retardant panel I

——Fire retardant panel 2

I
=)
S
5

400.0

Temperature(°C)

300.0

200.0

100.0

0.

.0
0 67 117 167 217 267 317 367 417 467 517 567 617 667 717 767 817 867 917 967
TIME(S)

Fig 3 Temperature within sandwich panel.
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