Fire Sci. Eng., Vol. 32, No. 2, pp. 30-37, 2018 ISSN : 2508-6804 (Online)
DOI: https://doi.org/10.7731/KIFSE.2018.32.2.030 ISSN : 1738-7167 (Print)

[Research Paper]

A Study on the Combustion Characteristics of Synthetic
Insulation for Building

Hyun—Seok Kwon ° Si—Young Lee ‘Jong—Buk Kim * Myoung—Oh Yoon'
Disaster Science, Graduate School, University of Seoul,

*The Professional Graduate School of Disaster Prevention Technology, Kangwon National Univ.

(Received February 20, 2018; Revised March 20, 2018; Accepted March 27, 2018)

0]

OF
=1

1o

B AT FEol} 3T Fol A% §H TR AAS4S BA% ow 2y U SEME B84
o AERE, oluk AERE, Suh AIHE 5450 ARY AASHS A8 W BAsT. ARAT 2t AR
2eEd o 2= A7) DdEA ol gk RBAIZHTTDS 27 s~43 s= YElL o, o5 bt AB2E-2 TTIo| 717
-2 27 sof| ZBHE| Qo) 28 sof] AFEE BYvk B3 24 RS9 F| EHEE&(peak HRR) T} 3 FHF&-E(mean
HRR)?] Z7]= Qg eA 1R > A2 ESUHE AE|2EZ0 & LEEow, 2 HHE3KTotal Heat Release Rate,
THR)S ek A 2E>AUdE AE|2ESATHRE 02 Yelygth &3 2 7|W<E3K(Total smoke release,
m/m’)e A AE|ZEoA] 7P W 30798 m/m’S Ktk A¥E AE|REC] €O WEFELE 0275 keke, CO
WEses 12.807 kgkggto]l UEtuth FE2 ¢ 471 AR 5 AuEEA 7P B2 0.029 g& Ech

IO

ABSTRACT

This study is an analysis of combustion characteristics of synthetic insulation materials such as houses and warehouses.
Using combustion cone calorimeter and SEM, the researching has experimented combustion characteristics of four kinds of
materials such as flame retardant styrofoam, general styrofoam, urethane and gypsum board. And analyzed. As a result of the
test, the ignition time (TTI) for the thermal insulation material was found at 27 s~43 s, and the flame retardant styrofoam
was ignited at the lowest TTI at 27 s and disappears at 28 s. In addition, the maximum heat release rate (peak HRR) and
average heat release rate (mean HRR) of each material were expressed in the following order: urethane> flame retardant
styrofoam> styrofoam> gypsum board. Also, the total smoke release (mz/mz) was the largest at 30.798 m’/m’ in flame-retardant
styrofoam. The general CO concentration of styrofoam was 0.275 kg/kg and the emission concentration was 12.807 kg/ kg.
The residues showed the highest 0.029 g in the gypsum board among the above materials.
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Table 1. Thickness, Weight and Density of the Specimens
Samples Retardants Styrofoam Styrofoam Urethane Gypsum Board
Thickness [mm] 50 50 50 10
Density [g/cm’] 0.12 0.023 0.037 2.3
Weight [g] 60.20 63.86 97.01 55.04
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Figure 1. Experiment photograph of cone calorimeter experiment.
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Figure 2. Structure photograph of retardants styrofoam, styrofoam, urethane and gypsum board.
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Table 2. Ignition Characteristics of the Synthetic Insulation
Samples Retardants Styrofoam Styrofoam Urethane Gypsum Board
Time to Ignition (s) 27 43 41 31
Time to Flameout (s) 28 103 390 52
Fire Duration (s) 1.0 60 349 21
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Figure 3. Heat release rate characteristics of the composite wood.

Table 3. Results of Cone Calorimeter Test

Samples Retardants Styrofoam Styrofoam Urethane Gypsum Board
mean HRR (kW/m’) 6.912 0.693 37.163 9.330
peak HRR (kW/m®) 17.671 12.061 135.087 87.151
t peak HRR (s) 5.0 60 135 45
THR (MJ/m’) 4.147 0.307 19.423 1.931
Total Smoke Release (m’/m?) 30.798 21.146 769.898 1.523
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Figure 4. Total heat release rate characteristics of the composite wood.
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Table 4. Characteristics of Average Carbon Emissions and Residue
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Samples Retardants Styrofoam Styrofoam Urethane Gypsum Board
Mean CO (kg/kg) 0.043 0.275 0.0121 0.0172
Mean CO: (kg/kg) 6.068 12.807 2.407 1.471
Residues (g) 0.003 0.001 0.022 0.029
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Figure 5. Total smoke release characteristics of the composite wood.
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Figure 6. Concentration of CO emission for the composite wood.

e & 5 Ugleh ol YAY TR B B9 5
B 717 Ad F71RAR FHE0] glo] dd AeRE
Ui 2ERF U QT B 2 Aadhe AR
stete Ak o2 s
AREY 52 7] FAFE bl TSR 9w
@ 5 AEAFORA A7) WAL Wef wes] o
ol wAel ofsjH EESAZ] g g glom 2
2] Al A 2h AR EUAG A Gma 2
B A7IYES B HRA o,

I~

36 ErAHIZY U FQS

Figure 6~Figure 7 (1ol AE| 2%, AE|2E 2 o
£ F77b @3 Hansgre] £A7h e BAY A7)0
T2 CO % CO, WESE THLE Lehfelch CO WE
L Figure 60 UrehiRo] Gl AR ES HEa 2
zro] dH4 Aol Wi COZES 0.0121 kekg~0.275
keghgel HE e Uehion 9% Ak 2EEulo]
0275 kekg®] 2 COO| HFghe ebileh. o] Bebd o
ao] ANR thepo R F9) Alo] AW Ak FEES W
she] T, @7)%, o|, Wyt F7} ol F4E

ol

doy|a

Fire Sci. Eng., Vol. 32, No. 2, 2018



36

Retardants Styrofoam

1200

styrofoam

Urethane

Gypsum board

CO2(ppm)
:
————

300

aco sc0 600 700

Time(s)

Figure 7. Concentration of CO* emission for the composite wood.
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