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Abstract: Structure Insulated Panel (SIP) is an wooden structure material with which structure and insulation functions
are satisfied. Hence, it would be a cost-effective model to implement low energy house which has higher insulation and

structure performance and which the wall thickness is able to be reduced.

In this study, performance of thermal

insulation and fire resistance were evaluated in order to verify applicability to low energy house. Fire resistance test is

performed on vertical load bearing members for partitions,

and the test results satisfy one hour of fire resistance

condition according to KS F 2257. The members include two layers of fireproof gypsum board with thicknesses of
12.5mm attached to SIP. Thermal insulation performance is satisfied with the 2012 standard (0.225W/m"K). As the
performance of resistance and thermal insulation are satisfied, SIP is expected to be applied to low energy building
materials. In the future, the structural safety will be confirmed by structural performance and seismic performance test

and the guidelines for distribution will be drawn up.
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Fire Resistance Performance and Thermal Performance Evaluation

of Structural Insulated Panels for Low-Energy Houses
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Fig. 3 Test results of environmental effects evaluation
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Fire Resistance Performance and Thermal Performance Evaluation of Structural Insulated Panels for Low-Energy Houses

Table 1. Fire Statistics of house in CANADA
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for Housing
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Fig. 8 Heating temperature curve of fire-resistance test
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Table 7. Test results of Heat Reduction
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Fig. 11 Average and maximum temperature Change of
unexposed surface for test types
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Fig. 12 Temperature Change of unexposed surface(SIP-E-1)
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H| . E=H 25 HsHSIP-N-2)

——CH1(A1)

- ——CH2(A1)
£ ——CH3([A1)
% o0 ——CH4(AL)
g ——cHs(A1)
5 s0 —CHE

0 10 20 30 40 50 60 70

Time(min.)

Fig. 14 Temperature Change of unexposed surface(SIP-N-2)

o B3} mE vlstgR s 2
WetA ot A571Ee WEaAT A4 A9

= Table 83 72t}

Table 8. Test results of flame interruption performance

Rk
NEELE T EA 1A Hy = sty B 31
#E A 2} 8} = 7 qes A
%S A 2s A | (10&0]A
Y E A} 3} =3 e alx s -
SIP-E-1 JEA) o} S "vi? ] Eo%? | 25}
= 2= B
v} E X} 38} Z 3] 7] X ul X 7
sipN- | SEARR | ASEA AR g
= 2= B
Y} E )38} =3 e L2129 e -
SIP-N-2 JEA) o} S "li? ] Eoﬁ? | 2 &)
A= 2= B

Ag el wet wztado A Algo] Al ZE
2 42 JOINTOA 4717} 2A
A71EAFol sk 55E 4
2} 7= Ao® ygytt Wig
Algde] w2 w7td el #EALEE Table 99 22

o



Fire Resistance Performance and Thermal Performance Evaluation of Structural Insulated Panels for Low-Energy Houses

, Algx el o A2 Fig. 159 2t}
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Table 11. Thermal Transmittance of local building sites in 2011
9 : W/m'K)

. A | T | EE PER=
AFE 39 A | Ao T
71l 2
A ale] Wa geo | 033 | 041 | 054
=]
7 Z_}z%
™ ﬂg}ﬂ Ao | 045 | 057 | 077
1l R fe]
TETEe Sy 025 | 033 | 041

Table 12. Thermal Transmittance Calculator(SIP-E-1)

— -
T 7 (mm) ?ﬁfg (;%/ﬂ%
AUad 0.110
EPS 140 0.033 4242
OSB 22 0.130 0.169
2 2HA 0.3 0.130 0.002
Aelm 0.043
A 162 0.293 4567
AA dHFE 0.219 W/m"K

Table 13. Thermal Transmittance Calculator(SIP-N-1)

— .

T 7N (mm) ?ﬁfﬁ (:E\;/Tj;i)
A 0.110
HeZ 140 0.032 4375
OSB 22 0.130 0.169
SRS 0.3 0.130 0.002
A9l ¥ 0.043
A 162 0.292 4.700

AA dHFE 0213 W/m"K

AFue KS F 2277:2002 TA%E T w
A S - DA ol wel Fig 179 9

o

=

HiE FAPAE olgtel FRBLNIY wIY
5o syt

Fig. 17 Thermal Transmittance test device
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Fig. 18 Experiment view and Surface temperature
measurement points
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Table 14. Test results of Thermal Transmittance(SIP-E-1)

T 13 | 23] | 33] | W

g & 2 |20.00 | 20.00 | 20.00 | 20.00

Zrew | 7FEdA | 19.78 | 19.76 | 19.76 | 19.77

(C) A 2 A | -028 | -0.35 | -0.40 | -0.35

<= T 2 |20.06 | 20.12 | 20.17 | 20.12

ZTFYD | 1567 | 1547 | 1551 | 15.55

a4 oADZE | 11.50 | 11.50 | 11.50 | 11.50
(W) A A

= 3ele 417 | 397 | 401 | 4.05

;l;‘i%] ﬁ%ﬂ%ﬂf% 0.128 | 0.136 | 0.139 | 0.134

adg A3

(tK/W) BAZ | 0.036 | 0.028 | 0.025 | 0.030

dAFAE (mK/W) 4.84 | 5.10 | 5.05 | 5.00

IAFE (W/mK) 021 | 0.20 | 0.20 | 0.20
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Table 15. Test results of Thermal Transmittance(SIP-N-1)
T & 13] | 23] | 33 |9

g & 4 |20.00 | 20.00 | 20.00 | 20.00

zylew | 7kEAE | 19.82] 19.83 | 19.82 | 19.82
(0) A& A | 017 | 016 | 0.15 | 0.16
< = 2 ]19.66 | 19.67 | 19.67 | 19.66

FETEH | 1521|1533 | 1546 | 1533

11.50 | 11.50 | 11.50 | 11.50

z

i
x| 5
T |18
x|

3.71 | 3.83 | 396 | 3.83

THI
AFA W Edg
b3 o] 5t 0.106 | 0.103 | 0.105 | 0.105
O AL o [}
dAd A
(mEK/W) BHAZE ]0.058 | 0.061 | 0.059 | 0.059

dHFAY (mK/W) 536 | 520 | 5.03 | 5.19
AIFE (WmhK) 0.19 | 0.19 | 020 | 0.19

EPSE 43 daFe Ao A
0219W/m*K Rt} 95% 3ad dai
m-KZ =45t}

& 02B3W/m-K Hu 121% Fdd 4w
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AFAE AL AFAE 7Es UEsd o,
SIP-N-2 A& A 45+ 95m/minS= 7]F<l
81m/ming Z¥}sh= F7he] 1183 1780 23] 2
Astanh AN 27l g o2 gaE gl <
3 Ae7|Ee wEeh

(2) FREdode] 1A 7Fde wE I A
FA43} SIP-N-1 A|gA A H7tgdd Hd2Ee
15C, A= 100C2A As71+S s

(3) A4 AFAT 7tdel e sedoly 1
7429l B3 e ujrtgddel e sgutage 1At

Sob WA ol 45712S wEHAn

—
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& WS Th
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