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Evaluation of Fire Investigation as the Separation Distances for
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Abstract Despite strengthening requirements for fire retardancy and applied buildings of insulation
panels, the number of fires and influence of damage have increased. In this study, the thermal effects
were evaluated as the separation distances, and three types of EPS panel, glass wool panel, and gypsum
board panel were then selected. Temperature sensors on the panels were installed vertically from the
ground. The fire source on the lamination layer of lumber was ignited by changes in the separation
distances (0 cm, 25 cm, 50 cm) from the panels. The test results suggested that the maximum
temperature was 349 T in the EPS panel. The inside/outside shape changes were limited by the height
of the low and middle positions until the critical point of a 25 cm separation distance. Furthermore, the
combustion marks appeared after 500 s on average, and then the EPS panel with a high fire strength
showed a broad "U type" pattern, glass wool panel, and gypsum board panel showed medium or narrow
"V type" pattern. Therefore, the acquired data can provide valuable information for evaluating the fire

risks and verifying fire investigation from buildings composed of these insulation panels.
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Table 1. Details of Insulation Panels.[3,12]

Used Materials Composition
Gypsum board, [<Iron plate : zinc plated steel and
Surface Cement board, galbanum of 0.5~0.6 [mm]
Material Wood board, +Zinc plated : 244~305 [kg/m?
aterial | Metal plate board, | *Surface treatment : Silicone polyester,
Synthetic resin Fluorinated resin coating
EPS, Urethane, |[*EPS : 10.25[kg/m’]
Panel . c 3
Core Glass wool, *PUR : 35~45[kg/m’]
Mineral wool |*Glass wool : 48~64[kg/m’]
Finishing ~ . v . .
Material Back-up, Coating |*Airtight, Hermetic sealing
Fixec.i Anchor, Bolt, *Anchor bolt, Rivet, etc.
Material Support
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Fig. 1. Photos of Fire Experiment for Insulation Panels.
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Fig. 2. Experimental Process.

3.3 &g 2y

3.3.1 0|AH2|E LHRHO| Rk Hat

S d o] olA4AE R 2ERsHs
A3} Fig. 33 22 23s 4S5 9
2 AP AAR 9 Gshd Aol 9
A3} Al Kol Lrwsl Fig. 4o VeIt

EPS 49| % 0 cm ©]AA], 21522 319 F=
o= WAt 7t 9 EEFE o] 2%t S5 4
St 500 s o]FHE AhZo] ety o) 2
71 Aotglon, sdo] AR 4 9P w2 AS
U 5 AT & FIR Qs YEHo] AAE T 88
E]o] 750 s o]F A&7} FREHA &7t A} 7HAst
Aot HFLEE TC.12 349 T(475s), TC.2=91 €
(268 ), TC.3:2 49 TR60 )& YeFUIL). 123 25
cm ©]ZA], 500 s °F FUSHA AaTo] e
Sho] IF=o] Yd dol ARZ MufEEA fH:
7} S7Fotsich. o] 7tgE o] 8-8= AR 0 cm
oF vlWolS w, Fuat 3tH9] HEHAo| Zo} 1/2
eqt 8E AT FAY o] A4ste] 300 s ©]
Zo|e &7t A4l FILEE TC.1L 290 €
(315 s), TC.2&= 70 T(900 s), TC.3< 51 €850 s)=



dQid 79 olAAS] B SYEY FH

UERAITE. E3F 50 cm ©]AA], BHo] FAE AT
Q& Zrato] ofwgt Mk YA it wd sk
= FFTe] H2 Z o7 YEHa, A4t Sxd ot
A 2% WSl AR HaFgoz At 28
J/dst3rt.

AL fdO] A= 0 cm °JFA], YEHEE da
A glo} B W2 Fo| FAEo] 2L7t A&LH R 4
SO, 750 s o]F 2L7t AASIelth Hi2E=
TC.1& 340 T(780 s), TC.2+= 88 €(850 s), TC.3L
60 €650 s)= YeEMIILE 183 25 cm ©]AA], 3k

AEom 7ol 7igHe] 750 5 R GRES B 4
9lgick. EPS Wdahe ch2A B LA Fol &
454 gigror] Wdo) 9d B4z QI8 Aol A

ool I eF ARGk TS UEATh 1L
LEE TC.12 178 €04 s), TC.2= 51 T(902 s),
TC.32 41 €827 9F HEHSITE. E3E 50 cm °|AA]
sto2 Igt dol sfdol JFFS FA| Yot ¥ o
9] W37} Q191 EPS shd® fAloHAl YR-2:9] ¥st
7} ululsteitt.

400 400 4 400 TC1
TC1 —TC2
—TC3
Q TC1
o
3 200 200 200 |
<]
S
g
= TC2
TC2
TC3 TC3
o T T ] T T 1 0 T T J
0 500 1000 1500 500 1000 1500 500 1000 1500
Time (s) Time (s) Time (s)
0 cm 25 cm 50 cm
(a) EPS Panel
400 - 400 400 E———
—TC2
—1TC3
S
e TC1
5 200 200 200 -
=
5
=
5
= TC2
T 1e3
0 T u ) 0 T T 1 0 T T 1
0 500 1000 1500 500 1000 1500 500 1000 1500
Time (s) Time (s) Time (s)
0 cm 25 cm 50 cm
(b) Glass Wool Panel
400 - 400 400 - TC1
—TC2|
—TC3
;E TC1
@
5 2004 200 TC1 200
]
@
g TC2
s
&
TC2
TC3
TC3
0 T T J 0 T T 1 o T T 1
0 500 1000 1500 500 1000 1500 500 1000 1500
Time (s) Time (s) Time (s)

0 cm

25 cm

50 cm

(c) Gypsum Board

Fig. 3. Temperature Profiles of Insulation Panels as the Separation Distance.
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. Type EPS Panel Glass Wool Panel Gypsum Board
Distance
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250 s

0 cm
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750 s

20 s

250 s

25 cm

500 s

750 s
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250 s
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Fig. 4. Actual and Thermographic Photos of Insulation Panels as the Separation Distances.
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Table 2. Total Comparative Table of Combustion Experiment as the Separation Distances.

Separation distance from panels

25 cm

Remarks
50 cm

Temperature profiles ignition possible

ignition impossible Max. 349 T in EPS

Inside combustion marks

observation of carbonization layer

almost not affected mainly in EPS

Outside combustion marks strong marks

medium marks

not affected ‘U or V" pattern

Shape changes of core almost combustion

change of dark color

not affected mainly in gypsum board




SHEANSH| &80 RR] A2238 Al43, 2021

A7E ForAdTt. 25 cm 9+ 50 cm oA ol= BFHS] RO RRE | oA wet HEEH 4F tolHE
FFo| Zrasto] YR AAE A4l Fejet A9 Y B9l Table 29 22 £5 HIRE A& & At
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. Type EPS Panel Glass Wool Panel Gypsum Board
Distance
inside outside inside outside inside
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inside core inside core
25cm
" |
L
outside inside outside inside outside
25 cm
inside core
d
inside outside outside
50 cm
inside core inside core inside core

Fig. 5. Combustion Marks of Inside/Outside Parts and Microscope Image of Inside Core(x60) Formed in
Insulation Panels Affected by Heat.
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