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Development of Type-B Fire Windows Made of Wooden Materials

Shin"ichi KIKUCHI ~ Katsumi KOMAZAWA

The building code of Japan requires the Type-B rating for windows used in portion liable to catch fire
from outside. The fire performance of Type-B fire windows regulated in this code is as follows:

1. During a fire test of 20 minutes, no cracks allowing the passage of the flame and no excessive quantity
of smoke should be observed.

2. Immediately after the fire test, the fire window assembly is loaded to the impact of a 3kg sand bag at the
center of the assembly. As the result of the impact test, no destruction or no deformation damaging its fire
preventive property should be observed

This paper reports the techniques for improving the fire performance of wooden window assemblies to
use as Type-B fire windows. Window specimens were consisted of wooden frameworks and wired glass. In
order to prevent the passage of the flame between the glass and the wooden frameworks, intumescent material,
intumescent sealant or inorganic spacer were used. The test method was in accordance with JIS A 1311. The
following results were obtained:

1) The intumescent mastic, which develops a high expansion under the influence of heat allowed the
passage of flame

2) Intumescent board materials situated at the edges of the glass formed effective barriers to the passage
of flame

3) To avoid the ignition of the sealant according to the radiation through the glass, fire preventive sealant
should be used for glazing

4) When the size of the wood stop was larger than 20x20mm, there was not observed any passage
of flame, nor any destruction and deformation after the impact test

5) The temperature of the unexposed wooden framework was more than 250°C after the specimen was
exposed to fire for 20 minutes

Keyworads : fire resistance, wooden fire window, fire integrity, thermal insulation, intumescent material.
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Table 1. Construction of fire window specimens.

ftadfk | A5 M 2 Wrif| RerbE FEaM DO FEAM DAL E =) T OME |17 AME IO
. [E5E 75
. Specific ]
Section of wood gravity of Kind of Method for
Specimen stop(mm) wooden intumescent Location of Kind of sealant fixing the
No. ah b framework material intumescent material wood stop
W1 15 30 0.50 | HORIE @M H 7 R By kY AY
Board type Edge of glass Fire preventive
w2 20 20 0.52 ” " e3P e A
Not fire preventive
w3 20 20 0.54 ” /" B kY A
Fire preventive
w4 20 30 0.54 ” ” TR KL A
Not fire preventive
W5 20 30 0.53 / /” B AR A
Fire preventive
w6 20 30 0.45 / " /" B
w7 25 20 0.55 / " /" A
w8 25 30 0.51 / " / A
w9 20 30 0.51 ” H 5 Z A8 i % A
Side of glass
W10 20 30 0.46 ff " " B
Wil 20 30 0.50 / R i i + ) 7 A
Edge and side of
glass
w12 20 30 051 | Lo< i # 5 Z ” A
Mastic type Side of glass
w13 20 30 0.48 BL / B
None®’"
F) HFAMEZAIHFES
2) o RFAES
A ER (EZMEE  # 40cm)
4B: EZX+HMHL LD (EXHE #25cm)

Sy Nw 2T wTMIIELIIv I TP A—F—F{EH

Note: 1) Thickness of wood stop
2) Insertion depth of glass into the wooden frame

3) A:Wood stop was fixed by wood screw.(screw interval was about 40cm)
4) B:Wood stop was fixed by wood screw and tongued-and-grooved joint.(screw interval was about 25cm)

5) Ceramic fiber board was used as sponge rod.
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Fig.1 Section of wood frame and method for

fixing the wood stop.

HFra: HIZAMEAAIHES 115,20, 25(mm)

b: HSAMAES : 20, 30(mm)
Note: a:Thickness of wood stop: 15, 20, 25(mm)
b:Insertion depth of glass into the wooden frame: 20,
30(mm)
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Table 2. The materials used for wooden window

specimens.
HZ 2 6.8mm A D
Glass 6.8mm wired glass
ekt hZ =ik (LtLE 0.45~0.55)
Frame Heart wood of larch
(specific gravity:0.45~0.55)
AT A LIy 7 — VKt
Adhesive Resorcinol resin
R T 27N
Spacer Sponge rod
tSI9vPTrFAIN—
Ceramic fiber
FE AR Lo < WERLEEH
Intumescent material | Intumescent mastic
HRAR FE XA #F
Intumescent board
=) T FEBR KR
Sealant Not fire preventive
B ke
Fire preventive
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Fig.2. Longitudinal section of wooden fire
window specimen(Specimen W3).
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Table 3. Penetrating time of flame and the

result of the impact test.

3.1

FTRTO/EKIE, MBEBAIREZI10~3070T
BAYHSRIZEHNEL, 1~20TRIZE
KLT=zo D&, T~85 AH b IEMEMEIH
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AMIEMEB TI15~30mmE TEMNDEH L
£ U1, —A, #EEN9, 10, 128 X U13D
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Specimen |Penetrating time Penetrating position Impact test
Wi 1733" HEa—7—
Upper right corner of frame
w2 1429" TERERE T 8
Lower side of left jamb
w3 21'19" AR T R
Lower side of right jamb
w4 14'44" kba—+—
Upper left corner of frame
W5 22727 kR
Upper frame
W6 207" FFE
Upper frame
w7 21'2" AEta—4—
Upper left corner of frame
w8 24'10" TR TR =L
Lower side of left jamb Pass
w9 21'50" H e Fedr & DRLE
Right jamb Disconnected
from frame
w10 2012" TERER
Left jamb
Wil 23'5" ZST L
Lower side of right jamb
w12 18'19" EFI—F—
Lower right corner of frame
w13 21'45" 13 - FoRERE
Right and left jamb

Lo< Ly oRaMzERLE-HERS S UHKAM
L 5
JIIE RG]
Exposed side
__»
: 3
e ' 1]

%3 BEMERDFIF(IE
Fig.3. Location of thermocouples on the
unexposed wood stop and sealant.
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Note : @ : Unexposed sealant
B : Unexposed wood stop
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A criterion of Type-B fire
window
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Side of glass
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Lo<nE

Mastic type
H 7 At
Edge of glass

%4 oM O FAR FHiEE X IRIFESRIDES R
Fig.4 Relation between the location of intumescent

material and penetrating time.
H:ASAMEIZAAZIHEZ : 20mm
Ao AEANEE : 30mm
Note: Thickness of wood stop : 20mm.

Insertion depth of glass into the wood frame :
30mm.
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Fig.5. Relation between the thickness of wood stop
and the penetrating time.
{E A7 AMAHES 1 30mm
Note: Insertion depth of glass into the wood :
30mm
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, Teble 4. Average temperature and the irradiance of
/ unexposed side of window specimen after
fire exposure 20 minutes.
300 p
(AN FEINEAE i &
© Specimen Average temperature of Irradiance
‘g 7 unexposed side (°C) (W/cm?)
2 200 p . . = .
£ =) UIM | A A 2
& - = LV UMEHE K[ K
(°C) Surface temperature Surface of | Surface of
100 of sealant sealant wood stop
—_— T AME ZERH w3 313 244 0.53
Surface temperature w5 302 220 0.58
of wood stop
4 . R R W6 259 264 0.56
0 5 10 15 20 25 w7 320 236
. w8 273 224
min
Time w9 210 246 0.56
6 W10 W10 299 275 0.56
Fig.6. Relation between the heating time and the Wil 213 259 0.56
unexposed temperature of W10 wooden
window specimen. W13 302 241 0.57
0.67m/min
0.6
0.7mm/min'?
12-14)
6
20
300
W5 6 w9 10 20
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210 320
3.3
300
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3cm 260
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