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Abstract

Warships are unique type of military armaments. Almost every part of a warship is
designed to maintain maximum maritime capabilities to ensure the maritime national
Interests and security. The design of the hull structure is therefore complex. The number of
rooms in the ship is large according to the mission and stability of the ship during battle. The
complexity of the hull has a huge effect on the ship's damage control system. Special designs
of each room suck as the engine room, generator room, ammunition chamber, fire control
room and kitchen require a different fire prevention and extinguishing method. Therefore,
the hull is built into several blocks put together.

The technology of fire prevention and extinguishing systems consists of smoke
detectors, heat detectors as well as some advanced fire-fighting equipment like automatic
fire sprinkler, gas suppression system and high- pressure compressed-foam suppression
system. These technologies could improve the ability to prevent damage on the warships.
However, they are still only in their experimental and prototype stage before the actual
installation on the warships, although, in some ocean liners, damage control technologies as
a combination of the tow systems have been adopted. As for the case of warships, the
problems are more delicate, completely different and more challenging due to the large
number of rooms, maritime equipment, the naval requirements and etc.

In addition to detecting and suppressing damages, reduction of the flammability rate
of polymeric materials also plays a very important role as a mean of reducing fuel to the fire.

Selections of a polymer material with flame resistance properties and a Nano- level
fire-resistant coating metal on the ship's munitions is one of the main ways of reducing the
amount of fuel to the fire and therefore could prevent /eliminate damage to the inside of

the warships.
Keywords: Damage prevention in ship, smoke detection, heat detection, gas suppression

system, high-pressure compressed foam system, Polymeric, Polymer and Nano-level fire-

resistance coating materials.
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IR detector
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VISD Technology

gﬂ‘ﬁ 2 gunsalnsduaiuuaninImiile (Video Image Smoke Detection, VISD) [3]
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2.4 S2UUNeIn19Na (Foam System)
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'oi‘c_";’fé-._f - ‘«1»%% - -
e P R
o .,

U 7 wansmsld CAFS Aulvluvdieenssgs AR-AFFF dulsiUszian 4 (Class B) Tubeiindrassii

LHUNRUNISRIAUIMES NBINITENNBATBYNSNTS 0.409U 2.98U3 (nmaeT w.A.2562)

3. Faamulu (Materials)

Fagmul vunefia Sagisldnsrdrauduniulsl (Fire-Resistance Rating) n38f1n13
Unariuln (Fire Protection Rating) dwisunirsnisanivdvedlil wu Ussamadiuluise svuuviesing o
Tuide daufu (ifswies) wenansdefinst 1Hudu nedunidussdusznevresssuuiosiudaise
aelui3e (Passive Fire Protection) iileannisananuvesiarlndedumuaimioulaliidnly
luiufilaniedunmadumnnifulundousudesfunisuninszaisveniuuas afufiwileldl9din
wazglsunsaiflegdrsluiuiitaldsusunseviaiinenugyids dnianimnssildidruniiunum
egnsBalunsifinlszansamvesiagnulil Tnsusuugsnuandinianiifagfenssuiunisld

Y

asinwsiuiatluluian wu asmhidliiiletisandnsinsanlvel nandelsllsonisiislu
anuidunsneairsusemanaL (Research in Construction) daduaumilsvesanide
WIIRLAZHINIIATEINRIATTLILALIAT (NBC) Avualvdnisnaaeuiandesiunisaiulu
(Fire Stop) vasUsegnuln (Fire Doors) lunsnaaeuagAesinlulnuILsIfiuuIn 50 Yrania
(Pascal) ns1n15nulniildainn1smaaey (Fire Resistance Test Rating) MN3ATFIU UL 72

Standard for Tests for Fire Resistance of Record Protection Equipment ﬁm%’uﬂiz@mulv\luaz
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Faamulndug ynde awisawsndsziannisnulivesdsegeenduy szaufe 38ns1n1snull

Class 100 (125) 1aa1nuaelil 2 2l wmaauﬁqquﬁmauaﬂﬁmqqﬁq 2,000° F (1,090° Q)

a

gaungiiluresliadanidiuengavesuseanulnatuiiegdrsludessinin 125°F (52° C)

a 1

nsinmamulil Class 150 awislil 2 Halus naaeufigamgiineusnitesgada 2,000° F (1,090° C)

gaungilurenleiniivengnveslseanulnauneddraludesdini 150° F (65.5° C)
an31nsnulil Class 350 Lawhall 4 Tlus neaeuioamgiineusnviosgedis 2,000° F (1,090° C)
gaunpilluiesdloiniiiuenanvesusegnulniuiiegtisludesinniy 350° F (7.176° C) [18]
wuIRA v

[

1. aq@uw%éwﬂ‘w (Inherently Fire Retardant Organic Materials) “8¥313a (Aramid)”

1%
=

lagnimuadu 1ay The Federal Trade Commission ¥adUsginaansgaiuing lul w.A.2517
Wesnnluduledlaunaineslsufnnedielus) Polyimides (a819tioy 85% fofiuluudiuis
& Y d' I3 | 1% N a a s a 3 v q'
Maaasrnu (wiuisduluanalensey - asewugusdunedeawss) wunasludulenuian
lgluanansey wuuludeu us¥ngUewmi (Dupont) Bueeninmanniul w.a.2508 tneifidedn “uewdindg
(Nomex)” lumaintagiu nuinfiduleezsnineg 2 ¥ia Fans 2 vliadernluduleaussauzga
Tngfiviiawsn Jaudilunisnunmuaiiuiou ellvausii - ezs1ilneg Poly (m-phenylenediamine
. . 1 va = a1 PR 1 13 1 1%
isophthalamide) WANFNUAAINULUULIUVIUNAY LLazaJmIaJ@aam pgnslsAnunuUNIUsonINTou
Aae (muls 600 - 800°C) T wsulwdedmuainiou wavantiduauiuiunszualnin Medis
| o/ @ ¢ a o . £ @ 6 a o a

i wdilewsding (US¥n guemi) uazidulaladng (Uev i)

Tuaae 2513-2523 vsdnguevildeenidulevlinfiaeslunsegall lnedvedn “ianans
(Kevlan)” Poly (p - phenylene terephthalamide) wdulelvaitiiivianis - exs1ia vinliiAnaud
PRTuvaeUszN1s W AnuLdausias Alugdags danuamuieanuiouasluseldiuyniumas

(Gear Suit) Inglndasivantuaniniusudneas [19-20]
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polymmde

Jrii@i_

N

H

Kevlar

SUN 8 hanalATIASIIINALDTNILATIANG

Y

~ )t

AN5199 3 nananvAnnevesduly Aramid [21]

0]

o]

f

]

O

~

Nomex

N
|
H

9 vasiagnuli [21]

anus Kevlar (Dupont) Twaron (AKZO) Technora (Teijin)
AT 21-25/5.65-3.2 21-23/2.6-2.85 24-28/3.0-3.4
(gpd/GPa)
IM@ﬁﬁ (gpd/GPa) 450-1000/57-127 440-800/54-99 450-850/55-104
ANueLElofsda (%) 2-4 3.2-3.8 4.4-4.6
Tg(°Q) 360 1= -
Tm(°C) Bugdanada 560 . >500
ANUNID N 1.44 1.4 1.39
AMaLTuUNEN (%) 72 71 73
A1599L58967 (%) 91 91 92
YUIAVDINAN (NO) 91 - 23
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25 A

YAAUNAIIInaInIanBunsdvulil Keviar [21]

UM 9 wanaindumasluse (Fire Fighter)

2. @ulgduasizvinulyl (Chemically Modified Polymers) wshdinlwiuas (Ceramic Fiber)
wsdinlnesvuneiudulenvhunaningusinnuanuiougs vwlianaraduingaisuszneu
LRIV BNANNU LU ALOs + SIO, >97% ( ALO; 47%) %38 Fe,05 < 1% YIN1SHADULAINUATERY

Tuussenniandanudu naredudule dhlsuwdaduiow uwis wievhguuuusingg wsdndlu

v
a A

wes Januiadvildvareguuuuiluwiundredviy vinduiulvg g Wudsunieveld dauunnyi

a

nevaliiendainausgvsdmaesluigamgias wasiiumeleu Nliusanegelundiunauman
a aa Yy a o Vo dy (%] < [} fala v [ [y
Y940gawT FAMN wavinau ildiudsenevilueniuludnuuglviuesniiiduenwuindg 9 fu
(4" 12" wazdimaunulndsus 1,200 °C - 1,400 °C Iwasiinunmauinaiunsanulnlageds
1,800 °C Iuasiitininiuiaiunsanusaninudauadiasiasale i lruszudadamasiunisiun
wzaNsousrinsy luseldvhawiuiuenuiou aeaudumds uazianauiuiurioniwing ¢

Tu3e

UM 10 lassaiananiiasitegsianwsiininued wu meguiundduSelazauiuuniase [3]
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4. unasy
nsrumaluladvesmngunsaifumasiiisatesiuduniluiifoaiulunutestunas
sumdslufeduludsiivmouazmsivesdeusazdt Tnsordenisidondenngunsaifie
waluladtlyanUsehug (Artificial Intelligence, Al) Yiegunsalasrafuimaauuudulsnisn gunsal
nRTundsuudansilalewn aunsnlngaadukansnIWIflonuudunsen aunsningIadudes
wazgUnIningrafuatunansnwiale edrslsimunismudiulszneumaniidifussuuiie
uaymsitefinnsdestfumiudemonazaruaunsalunisnuaudssensagey Mg
Tudewiuagmsuaniesy Tunensdiifunszdetmunanzesadon stuvavessiussiugs
sruuNuazepskssiugeiiannsaldldtuvielufemudornuavesnasinge (3]
TaanulnvlinTandunsduaznedweslagdrusnnnunsidauludomuaynsuuiuusly
Besuiildunn frfaamulnineaeuuazuiuusnmuantinaeaaruiciutiauduuinnssuves
waussntintaneanslaanizauneadisetaisiats fuvndeaguiiunaulawu nsld

o

Inaasnulnlafninnissiudinuresarsuusin waluladniswasvansdaanuliuuinuiian

q

Nauawa i dulkuIn1anazdesnisanudsmelulse vuAMUTITeNsanIsNeEaU
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