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An experimental study on the fireproof performance of fire damper in accordance with
insulation conditions on the coaming and blade
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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 speci-
men-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 is an important factor in the fireproof per-
formance of fire dampers concerning the coaming length minimum 500 mm on the unexposed side as speci-
fied test standard.
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1 3} o] AF¥3] 74, BS 476 Part 20, 1SO 834,
ASTM o] glew, 1 & =2do|dgd3]
(DNV)2] Type Approval Programme No. 470 Fire
Safety 7} =2 ©]-&% a1 ATH1IB]-[7].

w29old583]e] Type Approval Programme
No. 470 Fire Safetyol] A= Auta} sjZ A E] 2
S5 Pelay A% 40E(A & B Class, H & J
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FTP Code Part 3 (Integrity and Insulation) + NPD
HC fire temperature curve¥o] ¢lom, 1 9] A]§
A T4 20 D AEINE B AN GAAHETP
Code)E W22 3la AT

Table 1: Hydrocarbon fire temperature table

Time HC fire temperature (‘C)
_ BS 476 DNV ASTM
(min) | et 20 | (NPD)
0 0 0 0
3 880 880 -
5 945 945 1,093
10 1,033 1,033 1,093
15 1,071 1,071 1,093
30 1,098 1,098 1,093
60 1,100 1,100 1,093
120 1,100 1,100 1,093
1200 -
1000 :I
800+ .:
g 600 | Iil
5 I
E 400 - 5!
| )
200 4 l —— DNV, BS, ISO HC Fire temperature curve
------ ASTM HC Fire temperature curve
o T T T T T T

0 20 40 60 80 100 120

Time{min)

Figure 1: Hydrocarbon fire temperature curve
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Table 2: Fireproof performance of the fire damper

class integrity thermal insulation
H-0 120 min -
He60 120 mi 60 min &<t
- min
180 ‘C o]3}
_ 120 min &<F
H-120 120 min . _
180 ‘C o]3}

— ==
) = Structural steel core
(Exposed side) |4
(=~ Bulkhead insulation
Damper -
28891725001 AVAVAVAVAU/AURUAVAVAVAVAVAVAVAVAUAN

Coaming——

INAVVIVIY AU AVAVAVAY( VAT AVAVAVAVAVAUAVAVAUAY||
o125 25
225 |5
=
&
(Lexp)  —'=— =450(Lunexp)
>500(Lunexp+50)

Figure 2: Design of the test specimen
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Table 3: Material properties
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1. Furnace thermocouples(ISO Type)
2. Gas burner(LNG)

Figure 3: Test equipment(Small furnace)
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Table 4: Composition of specimen

composition
] 1‘?—%’4 =
o g 57 ;88 mm
ayer(C/\N 50 mm, 128 kg/ )
ayer(C/W 38 mm, 96 kg/m)
e

[e}
[e}

e

=

A1

SRS I
H

) v

|
I
A 0 126 mm
layer(C/W 50 mm, 128 kg/ )
layer(C/W 38 mm, 128 kg/ )
layer(C/W 38 mm, 96 kg/m)
P% 9 29, Edel=
«3ZY gd T 126 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)
- By Sdol= W T
- C/W 20 mm, 100 kg/m
C/W: Ceramic Wool

225 300 400

Exposed side Unexposed side

[
Insulatiorr
] 1 Layer

=

151 ‘ 162 ‘ 162 ||

oRpOp

{— Djjmper blade

400

L] T
O ]
=)
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\Insulannn

Fire damper

Insulation-
2 Layer

Bulkhead

W Coaming themocuples [] : Insulation themocuples

Figure 4: Drawing of specimen.
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{(bulkhead insulation) (zoaming insulation)

(fire damper d2]) (fire damper insulation) (exposed side)

Figure 5: Process of specimen production.
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Table 5: Temperature by Insulation(Ceramic Fiber)

A% 4% F(0)

A B C D
A& A-1 | 322 | 329 | 345 | 397
1 N
A¥A-2 | 191 | 179 | 209 | 216
layer
AEA-3 | 127 | 132 | 126 | 159
AdA-1 | 81 84 89 117
2 -
A&A-2 | 60 65 63 74
layer
A3 A-3 | 68 51 64 78

o
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Table 6: Maximum temperature by coaming

FHaek: &5 H(C)

A | B | C|D
A& A-1 | 442 | 433 | 451 | 501

151 mm | A&A)-2 | 373 | 317 | 375 | 414
A3 A)-3 | 316 | 295 | 303 | 309
A1 | 378 | 374 | 387 | 446

313 mm | 23 A-2 | 310 | 308 | 311 | 358

145 | 138 | 149 | 185

253 | 274 | 273 | 302

475 mm | 23 A)-2 | 199 | 211 | 196 | 226
)
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