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ABSTRACT

In this paper, fire resistance test was carried out to obtain class H-120 thermal insulation of fire dampers
according to a hydrocarbon fire conditions. Specimens were fabricated three different types according to the
change of the insulation system applied to damper blade and coaming which were measured surface temperature
by performing the fire resistance test. As a test result, specimen-1, 2 of an uninsulated damper blade were
exceeded thermal insulation acceptance criteria at 21 minutes, 46 minutes respectively, but specimen-3 of an
insulated damper blade was satisfied thermal insulation acceptance criteria during 120 minutes. The test results
showed that the insulation of the damper blade was an important factor in the fireproof performance of fire
dampers concerning the coaming length minimum 500 mm on the unexposed side as specified test standard.
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v, =3 W37 AEsE F-Hl7] GES tf FTP Code Part 3 (Integrity and Insulation) +NPD
AT BT T FAATEE 27359 HC fire temperature curve® o] o™, 1 9 A¥
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He AdE A ok AF dle £l g He g7oln
i Qe Agor T 2MzoME sl BF 0 '
Alell 2%k S JdEFOE JAA Tt s A Table 1 Hydrocarbon Fire temperature table
F Faol oEes 41 do AW JENEs Time HC fire temperature (C)
B3 kst AAg Ad&ot. . BS 476 DNV ASTM

N _L_ ~o X Elaloe s (min.) Part 20 (NPD)

2 AFdA= ICT 7es 283 @354 5 5 5 5
WA @3 vEe] W3l W3] H-120 59 W4E 3 880 880 -
A= = 93§ Hrsl dx B ur o
8% HuF Sotel W Wm Swol= d 5 945 945 1,003
o ZW 29 A& wEA FAE WA 120 0 1.033 1033 1093
7 EsleAstl 219 WA PSs Fske] Bl 15 1,071 1,071 1,093
W I HEA AH H FWH EEES Z 30 1,098 1,098 1,093
WoEHY] A 9 A H 2EEEXE E45A 60 1,100 1,100 1,093
o}, 120 1,100 1,100 1,093

2. U™ 71E 2 2R

2.1 Bttt =4 WEIAE 7|&

At AMute] ALy Jde TFZ2IFA NIAY
71%e FANAZITF(IMO)A Z2ld AP d

ZHFTP Code)7} 3522 A& oy, gl
&gtz WAE 71E2 Table 13 Fig.l (b)
9} Zo] AF¥3 A, BS 476 Part 20, 1SO 834,
ASTM 5ol o, 1 F =2 °]XFH3(DNV)
©] Type Approval Programme No. 470 Fire Safety
7} F2 olgHa gl BT

L2l daFd3 2 Type Approval Programme No.
470 Fire Safetyoll A= ¥t} SjFEWNE] 285
£ W3l#dE AF 40FA & B Class, H &
Class), 3HA7A] B &3pA| 2"l F9] 29F F 695
of g A5 W&E FEst1 o, H 57
wal do] g A& JIES 472[1]1.22-2 Fire
Damper (H-class)2 WA @z st IMO

Temperature{ T}

DNV, BS, ISO HC Fire temperature curve
ASTM HC Fire temperature curve

T T T T T T
o 20 40 60 80 100 120

Time{min)

(b) Hydrocarbon Fire temperature curve

Fig. 1 ICT and Hydrocarbon Fire temperature curve
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Table 2 Fireproof prefrom ance of the fire damper

Class Integrity(min.) Thermal insulation
H-0 120min. i
; 60min
H-60 120min. .
180 C
; 120min
H-120 120min. .
180 C
=== —
| |
(Evpoaed gide) Srugdurgl Feel pore

Bulkhead Tnavlalion

Dornper

Cioa mlng

25 |
225

ITITITITT

{Lewp} — = — 450 Lurexp}

=2 500(Lunexp+507

Fig. 2 Design of the test specimen
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Table 3 Material properties
Max. uncomb Hot temp.
temp.("C) -ustible  contraction(%)
i uncomb
Mineral 600 : i
wool -ustible
. 1%
Ceramic uncomb
| 1,200 . downward, at
oo -ustible 4 100°C, 24n
3 AEER o AHYY
31 AEIe

2ol de A wet @steasid =4
°of Wetdde sty 9kl Fig. 33 #Zo] 4
Ao o™ ThEe] ThsstER Alztd &2¥bd
2oA AAstan. 2¥7td2s Hd 1,2000 W

of 7tdxde 7T g don, tEE FHS
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1. Fumace thermocouples(ISO Type)
2. Gas bumer(LNG)
Fig. 3 Test equipment(Small fumace)

93 2 YR GHgE 1SO 83494 FA G
GAHE AHESt HH e FWOZHE 100 mm
oA AHAA ZAH3A

EI B AFoE H 120 5F HiAds &9
S EHoz w3 9y Efols FEEA HFd
olEl & AlQJEtHon, A3 A A @y EHol=
= 2% FHE yWsldds A

Hgl %%j 5 X3, 200mE 23 wol=
A Z=9 4, 2 FH 470, F 89 EAUE
Az|stedor gt} W3ld 52 Table 49 Zo] F&3})
_T’_ )J\T;]-[SB]

Table 4 Fireproof performance criteria for

damper
. Insulation

Class  Integrity

(min.) Measurement ~ Temperature

time (min) rise (C)
H-0 120min. - -
H-60 120min. 60 Max. 180
H-120 120min. 120 Max. 180
32 AZh7td 234

s} @ue) wsae Wriely] skl AbgH

A7t 2534 =290 A5 7% NDP

Fire Temperature Curveell w2} (1)} Zo] AHA 3}k

Ao galrisAzd WEAE 7Fe 7AE

ol 9= 1208 7HEAE S HAsTh

T=1,100 % (1—0.325¢ 1" —0.204¢ 1417

—0471e” 1) @
where T = The furnace temperature at time t

(C), t=Time(min)

3.3 AEA M=

AZH 3717 Bl AFA= Table 59 7o)
Algtege] A8 FAd TERAE s on,
B *a‘féoﬂﬂi—”— W3t Ao e WUHE fle)
H =FH Auo gdA] FHOFEHRE 25 mm
gozl inc] HaA ol 87 Xlw, A= Y
W 1270 AR F 209 K B9 ¥H gddE
Fig. 49} 7Zo] dX3&ty o, Fig 5= AdAA Az
AA& JERR A

£

Table 5 Composition of specimen

Composition

- Radiant heat part : coaming

+ Coaming radiant
thickness:88mm

- 1 layer(C/W 50 mm, 128 kg/m)

- 2 layer(C/W 38 mm, 96 kg/m)

. heat
Specimens-
1

+ Radiant heat part : coaming
+ Coaming radiant heat thickness:126
Specimens-  mm
2 - 1 layer(C/W 50 mm, 128 kg/m)
- 2 layer(C/W 38 mm, 128 kg/m)
- 3 layer(C/W 38 mm, 96 kg/m)

- :Radiant heat part : coaming

» Coaming radiant heat thickness126
mm

- 1 layer(C/W 50 mm, 128 kg/m)

- 2 layer(C/W 38 mm, 128 kg/m)

- 3 layer(C/W 38 mm, 96 kg/m)

» Damper blade radiant heat thickness
- C/W 20 mm, 100 kg/m

Specimens-
3

C/W: Ceramic Wool
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Fig. 4 Drawing of specimen

(fire damper insulation)

(fire damper 23]}

(exposed side)

Fig. 5 Process of specimen production.
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Table 6 Temperature by insulation(Ceramic Fiber)

Max. temp. rising data('C)
A B C D
Specimens-1 322 329 345 397

1
Specimens-2 191 179 209 216
layer
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Table 7 Maximum temperature by coaming
350 —=—CA —+—C-B —4—C-C —v—C-D
— *— -4 +— |-B —»—|-C o— -0
Max. temp. rising Critical point
data("C) 300 — e T S
A B C D 25 | Y N P = :‘—‘.'—"‘:":'t.*‘-\.._".vﬂ
Specimens-1 442 433 451 501 A S
151mm  Specimens2 373 317 375 414 5 -~
Specimens-3 316 295 303 309 ?150_
&
Specimens-1 378 374 387 446 ] oA
P e
313mm  Specimens-2 310 308 311 358 Rl I
Specimens-3 145 138 149 185 0] / y ¥
Specimens-1 253 274 273 302 b e g
475mm  Specimens2 199 211 196 226 S SO
Specimens-3 90 88 97 136 Time(min)
2 AgA-1, 25 HEA & V€S 27 P (2) Specimen-1
u, A8A-32 gl F8 J|ES UEse AL
2 Yehyit [ A —e—cB —4-CC —w—0Cb
. |-A <+ |-B »—|-C *—|-D
300 4 Critical point
43 H3M s 250 ]
gt 210 WEAY Zied wE A B e
200 - e e oA
@ A7hs Table 8o UehhATh A@A 34 A 2 e
A =¥ uleEwole s WAl glgler,  § e
w3 HGE YR H9Le BEANE FAS A
BAo] glo] REA 12088 SR |
AT e
ol e 2 AdAe] Ane Fig 60149 it
ol W =W A% WA wdel dig WEA 0 — : :
o ) AYPA BE 1208E VEHIPOL, W) ’ -
2w 27 mde] Aw eyl e Y ) Specimen-2
ecimen-
Baols Yol FAAE YA n =W Rlw P
YA AQA-L 29 A A7 0%, 5EoE W ][ o CA + 8 scC voD
Q4% 12088 WESA Raon, a3} 9
Edols WRE g3 4FA-32 HEEF 120 250
Pe 9z s zlo® dehygn
Table 8 Test result E 150
Preserva  radiant heat Fireproof 100
-tion . . Performa-
C min. 50 4
(min.) nce
Specimens-1 120 188 21 20 o1
Specimens-2 120 181 46 45 fime(my
(c) Specimen-3
Specimens-3 120 136 120 120

Fig 6 Unexposed temperature curve
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