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A Verification Study on the Demand Performance of Fabric Duct for
Localization Development of Naval Vessel
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Defense Agency for Quality and Technology
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Abstract Metal ducts for transporting air conditioning and heating inside ships have recently been
replaced by cloth ducts that have the advantage of delivering air evenly to the compartments, with
excellent noise reduction in major compartments, such as combat command rooms, steering rooms, and
sound detector cabins. Since the performance requirements of fabric ducts for vessels are strict, and the
entire length of the ducts was imported from Korea, the government wants to create economic effects
through localization of fabric ducts. Air permeability and fire prevention performance tests verified the
applicability to naval vessels of fabric ducts developed by Hyundai Heavy Industries and HiDact, and
performance requirements presented in the POS were verified. As a result of the tests, the fabric ducts

met the requirements for air permeability and fireproof performance.

Keywords : Fabric Duct, Air Permeability, Fire Proof, Smoke Growth Rate(SMOGRA)m Fire Growth
Rate(FIGRA)
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Fig. 1. Fabric Duct
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Fig. 2. Air-Shower type Fabric duct
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Fig. 3. Transfer type Fabric duct
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Table 1. Fabric duct specification requirements

Specification Requirement
Wight (9/m?) Under 350
Thickness (mm) 02. ~ 0.8
Tensile Strength (/V) over 80
Air Transfer 30 ~ 70
Permeability
(m?/m2/h) Air Shower 100 ~ 700
Materials Fire Proof
(EN-13501 B-s1-d0)
Usage Temperature -28.9 °C ~ 50 °C
Table 2. Study Process
Requirem Air .
ont » | Permeabil| » FlreT Prtoof > Ti\st }liesult
Check ity Test es nalyze

470

A 9EE Transfer&3} Air-shower892.& 717} A

ZE o 37155 WS g5t Z47] o
AEo] AEE=H Fig. 4.9149}F o] Transferd A+
< Air-Shower& AjAof H|g] =Zo] & =Lt A&
gRIg 4= Ut

Al@oA= Air-Showerg AR5 #1, Transfer&
Af= #22 242 AAsielen FCUolA ABAdsks 4
U271 125 PuollAl 20 em®2] WA tisto] XIsYs}
ot E Hud 22 Ao T7FIH HelolE
g1t Aste] 300 Fal] GO F7HAES 4345t
itk

A4, AL 125 PaolA #1 A-8{(Air-Shower&
A9 F7IEIAL 654.1 m'/m*/hE SPEUIL #2
A-f{(Transfer& A9 37155 39.7 m’/m*/h
2 SAE o] 413} /T d HE= Ful 8 FAREA
BAE F7FIHs 272 0E UESke A0E ¥l
=3tk A9 300 £o 2HNAY F71FHY AHETG
#1 AfolA 1,1388 m'/m?/h, #2 A{olA 39.7
m’/m’/hZ EFEh A dEQ Y A5S
Sto] S ARERAEAIEAFAKCDO =5t
Fig. 5.2} Zo] BSEN 138239] Single Burning
Item(SBDOll wa} SHAES =F5t3ich

=2 T o

=20 O

g Lo o e h P 8 8 T g T EE g O
?f.mg-g_ B

A

[BS EN 13823]

Tength : 1000 + 5 mm
Length : 495 + 5 mm

Height : 1500 5 mm

Height : 1500 + 5 mm

Fig. 5. BS EN 13823 SBI testing configuration
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Table 3. Air permeability test result

#1 #2
Static Pressure Air-Shower Transfer
(m®/m*/h) (m*/m*/h)
125 Pa 654.1 39.7
300 Pa 1,130.8 98.1

Table 4. Classification according to european standard

EN 13501-1

Definition

Construction Products

Non-combustible materials

Al
A2-(s1~s3)-(d0~d2)

Combustible materials
- very limited contribution to
fire

B-(s1~s3)-(d0~d2)

Combustible materials
- limited contribution to fire

C~(s1~s3)-(d0~d2)

Combustible materials
- medium contribution to fire

D-(s1~s3)~(d0~d2)

Combustible materials
- highly contribution to fire

E E-d2

Combustible materials
- easily flammable

Table 5. Smoke emission and flame Classification

Definition Level definition
1 Quantity / Speed of emission
Smok absent or weak
moke emission . s
during s |2 Quantlty'/ Spe'ed of emission
. average intensity
combustion
Quantity / Speed of emission
3 NI .
high intensity
Production of 0 |No dripping
flaming
droplets/particles |d |1 |[Slow dripping
during
combustion 2 |High dripping

Table 6. SBI Classification criteria

Fig. 7. Before and after combustion testing(Corner)

Test Method Test condition
Specimen . . Lo

123+ 5° 150 + 59
Pretreatment Condition Temperature : 23 + 5 °C, Relative humanity : 50 £+ 5 %
Test Room condition Temperature : 22.1 ~ 22.7 °C, Relative humanity : 48 ~ 49 %

Burner

Propane gas (647 + 10 mg/s)

Exhaust system flowrate

0.50 ~ 0.65 (m?/s)

Heating time

1,740 seconds

speciment

Short wing(WxH) : 0.495 x 1.5 m, Long wing(WxH) : 1 m x 1.5 m, Thickness 0.5 mm (3 EA)

Measurement Data

FIGRA(0.2M)), THR(600s), SMOGRA, TSP(600s), LFS, DFP
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Fig. 8. Before and after combustion testing(Rear)
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Table 7. SBI test result

Test category Unit Result
Ist | 2nd| 3rd
FIGRA(0.2M)) W/s | 00| 00| 00
FIGRA(0.4M)) W/s | 00| 00| 00
THR(600s) MJ 0.7 0.6 0.3
SMOGRA m?/s?| 0.8 0.0 2.1
TSP(600s) m? 13.6| 14.6| 36.6

Lateral Flame Spread(LFS)

Flaming droplets/particles(FDP)
(flaming<10s)

Flaming droplets/particles(FDP)
(flaming>10s)

Table 8. SBI Classification criteria

Class Criteria
FIGRA(0.2M)) < 120 W/s

B Fire LFS < Edge of the long wing specimen
THR(600s) < 7.5 MJ

2.2

st Smoke SMOGRA < 30 m 7/5
TSP(600s) < 50 m~

do Droplet | No flaming droplets/particles

Table 9. Comparison between Euro-Air and
HHI/HIDUCT Fabric duct

Specification Euro-Air HHI, HIDUCT
Fire Proof
(EN-13501) B-s1-d0 B-s1-d0
Air Permeability Transfer : 50 Transfer @ 50
(m?/m?/h) Air-Shower : 700 | Air-Shower : 600
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