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ABSTRACT 

Humans have used c:ompoaites furth1msands of ye.an. Nowadays, application af composites 
mare med widely in many types of indus1rial. A composite mm.rial is a solid material that 
ia formed by the combination of two or more distill.ct subslallcee,. each af which has il8 own 
set af propllrties, to produce a new substance that has ptupe:.1ies that are superior to those of 
the original campollel113 in a parlicular application. In addition. compoaitea obtain their 
extmoidinaiy qnnliti"' by mcuing fibmi of one substance within the matrix of anotheir 
8'lbstance,whichscrvesuthchost.Thecompositelmatmalconsit11ahuniniumhoneycomb 
u core a1aog the eheela peneJ. (111'P« and lower) aad nature :fiber reinforced as adhesive. 
Material p10pedi1111 af the Dll1Unl fibets and aluminium resean:h has bem done. 
Ullfortunately,Malaysiab.uwillletscdaomeofilawomfloodaforalong1ime.Manypeople 
have been ph}'Bically and emotiomlly impacted u a nmill Seven!. af them exp«ieDced 
property dainap and losses. Those who have lost their houses mu.st find the cl.esignated flood 
refuge. Undoubtedly, 1he shel1er will be full. as well as some refugea may have to remain 
in tents olltlide the ahelter. The mall!rial of the tenlll was insufficient to shield and comfort 
the refugees from all weather canditio!l8, eapecial1y extreme hoL In order to O\ler:come the 
pIOblcms, modelling and BHC"'!t\y 3D 11.Btun: fiber reinfim:cmcnt honeycomb which 8hcc:.t 
panel composite IUI skin while aluminium honeycomb as core 11Sing SOLIDWORKS. The 
3D model has exported into ANSYS to perform pimnletion lieeting of matmal properlica 
especially the thermal conductivity. Through 1he simulation fe'sting, the most effective 
thermal conduelivity af n.amre fibers can be detamhi~ coueapo!ld w.i1h pm>iowi reaeMCh 
afCheimal anal)'!is. A new composite mataiaJ. ean be identified in order to produce mataiaJ. 
af1enls with most effeclive thermal cond:lu:tivityfortlood milgees. 
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Mmmsia tclah mcnggimabn lromposit sclama bcribu-ribu lllhun. Pada masa kini, ap!ibsi 
kompoaitlebih digunakan 11C>CCa mclwul daWn pelbagaijmis indu.stri. Dahan komposit ialah 
bahm pepejal yazig terbeatuk d.ariped.a gabimgao. dua atau lebih bahan yang berbeza. setirp 
satunya mmnpunyai sifalnya sendiri, untuk. lllfJllghasilb:n bahim bam yang memp1myai sifilt 
yang lebih beik daripada komponen ual dalaln semaru ter1a1tu aplilwi. Se1aill im, komposit 
mempm>leh kualili llllll' biasa mcnka dcmgmi lillmllbungkua gcmlim Batu bBban dalam 
malriks behan lain, )'llDg bcTimgsi sebagai pe:rumah. Bahm kompositterdiri d.ariped.a sarans 
leblh aluminium sebagai tau di eepmjug pan.el Bp:iDgan (ates da:n bawah) daD. gm1iall. 
alam """'"'ajadi yang dipskubh sebagai pelebt. Sifirt bahan gllllian alam semulajadi daD. 
pell}"f!lidjbn aluminium telah dHaJmlnm Mal•ngnya. Malaysia telah mcnya!an1nm bebempa 
banjir tmburulmya aejak ..,kjsn lllma. Ramai onng telah t«jejaa secara fizikel clan cmolli 
ah'batnya. Bebezapa daripada mmb mmgalamj kcrosabn clan brugim halta bcnda. 
Mereb yang bbilmgim Nmab. mellli mencari tempat perlinilungim bmjir yang ditetaplam. 
Tidak dinafikan, tempat pmtindlm,gan akan pezwh. begitu jlJBa ses«engah pelarian mungkin 
tezpakaa tinggal cli khemah di 1uar tempat perlindungan Behan binaan kfinn•h lidak 
mencukupi untuk -1nuhmgi daD. mem.bcri kc:eelc11811D hpllda pelarian daripllda aemua 
keed•m cu.ca, terutamanya penas melempn. Bagi mengalll$i masalah tmeblli, pemodelan 
da:n pem•sengan samig lebah 1etulaDg gentian. alam semulajadi 3D yang panel lemblll'ID 
lmnpoeit sllhagai kulit mmakala sarang lebab almninium aebagai tmu men.ggunakan 
SOLIDWORKS. Model 3D telah dieksport c da1am ANSYS untuk meJaki1ktn ujian 
simnlasj mat bahan tm.dllmanya kekondubia:n haba. Melallli ujian sim.ulasi, ki:hmdi•man 
haba gc:otim alam semu1ajadi }'lWi paling bezlrcsan botch ditentubn sepadan dengan 
pmyeJidikan analisis haba tenlahuln. BahaD. komposit baharu boleh dilreMI puti. 1111.tuk 
mengbasilkan bah.an klwnah dtJngan kelwnclubi1111 hab11 paling b«kesan 'lllltuk. pelarian 
1.-:· .._11. 
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CHAPTER I 

INTllODUCI'ION 

1.1 BackgroU11d 

A composite material is a &01id maerial that ia formed by the combination of two or more 

distinct substances, each of which has its own set of properties, to produl:11 a new suhsbmce 

that has prop«ties that 11111 superior 1o those of the original compoDlll!ts in a pmticulal" 

application. Another name for 1llis type of material it a compositi:. Compoeitea arc aho 

bown u compositemaleriala. To 'bemorepreciae, 1be1am "compotite" refers to a material 

far building that hu been combined with other c:omponen18. 

In addition, composiles obtain their emacmlioary qualities by 111casiog fib11r11 of one 

substmce within the matrix of another substance, which serves as the host. Although the 

8lructura1 value of a bundle of fib en is mode6t.. 1he streug1h of individual fibers may be 1lSCd 

if 1bey m immea:secl in a ma1rix that serves es an adhesive and binds the fibers togelher to 

give 1he maerial. its solidity. This method.is known as matrix-encapsulation. The stiff fiber 

ia what provides the composite its muc:tura1 strength, while tba matrix is what shields the 

fiber :limn mvimnmental atnu and ph)'!ical damage, in addition to providing them with 

thermal. stability (BrilanDica. 2022). 

Tlle8e daya, honeycomb 88l1dwid1 hu been BllPJllied high pel'fu1m111ce for mech•nical 

stnmgth with linoar 1o light Wllight Sandwich COllS!rul:tions havo a core and layers of 

material, and honeycomb sandwich is one type of sandwich. They mab it possible to 

improve the mechlmical qi1wm ... without aignificmrtly inmluing Che wt!ight of the matmial. 

1 



Additionally. they strengthen the insulation against heat and sound Indirectly, honeycomb 

sandwich structural have been sel~ for this application of Nature Fiber/Polyest.er 

Aluminum honeycomb for Thermal Analysis for Malaysian Shelter because it is related and 

suitable with the research that is focusing on thermal analysis. This contrasts with the 

monolithic constructions, which are made up of overlapping fabrics with certain orientations 

and have a more intricate geometry. Because components of this sort are supposed to be able 

to endure the greatest possible loads on the structure, they are not app1opiiate for use in the 

research. 

Figure 1.1 Disasters due to floods 

The danger rating for a tsunami striking Malaysia in 2020 was 7,1 out of a possible 10, 

while the chance of floods was 6,6. Since 2003, Malaysia has witnessed some of its worst 

floods as illustrated in Figure 1.1, with over 6,000 people impacted by flash floods and 

landslides caused by flooding in 2017 (Statista, 2019). This statistic indicates that natural 

disasters occur often in om country. Many people have been physically and emotionally 

impacted as a result. Several of them experienced property damage and losses. Those who 

have lost their houses must find the designated flood refuge. 

2 



Undoubtedly. the ahelwr will be full. u well u aome refugee• may have to remain in tmte 

cnmide the shclta. The mamia1 of the tents was insuffkient to shield and comfort the 

refugees iiom all weather conditions, especially ex:b:eme hot. Therelim1, these DllW 

composite materiali will be more effective in tmns of durability, weight, and heat mrisbmce. 

Thus, deqite R'mirining in 1he tent, the refugee& will eiiperience greater comfilrt. 

1.l Pffblem. Stltemen.t 

It is 1mdmiah1e that our countty is always smprised by natural disuters that hit, esi-iallY 

seva:e floods. Bvcry year. many p~ Biid people have been affected by flooda. Thill ~llllllOt 

be dammed ~nee it is a natural di&uter in all& wol'ld md llllllt be faced by every resident 

In.diredly, the victims who have lost 1heir homes nwst be moved to the flood reserved ccnw 

fur tempo:nu:y placem"'lt. Scmietimos, because too many refi.igeK me placed in the cents, 

the place will be crowded and half oftbmn have to be placed in tents. There are various age 

groups among the refugees including infllll1s and the elderl.y. 'I'belefore, 1heir' temporary 

ahelwr should be comfortable in various aspeclll. 

Naturally the climate in our co1IDtry is always d,,mging, especially warm and cold wWher. 

This will affect the mfu,gees and give tbmn diac:ommrt throughout their stay in the tent. To 

ovmrome 1hia problem, nisesreh have been amied out r:el&Uld to 1luirmal amlyais :fm 

Malaysian Shelter Application by develop 3D sandwich honeycomb model simulation :fm 

nndam uamnI fiber composite ad their thenn•J conduclivity of 1he malaiaL 

3 



1.3 BINardl ObJeeUve 

The aim ofthi1 research is to build a amt that amtaina aD.llW composite marmia1 which beiIJi 

produ= to provide a convenience, comfonable and affordable for !he victim as a shelter. 

Two objectives arc made in order to achieve lbe aim of lllil project which ia: 

a) To develop 3D sandwkh model of 1hin·walled honeycomb with nature fiber 

composite panel uaiDg fiber l'811dom dia!nlrution method. 

b) To inYelliga1e tb.ermaJ. conductivity perfiirnhllftN; by varied Dah.R fiber component 

content. 

The scope oflllil n:aca:n:h are aa followa: 

a) Vllried DllWR fiber ICinfom:mcnt honeyromb which sheet panol composi~ u skin 

while aluminium. honeycomb 1111 core. Natural fiber ia mndomly distribW:d iD 

lmigitudinal direction was developed in 3D sjmulatian The research !jmjwt by 

lcmgitudinal fib tr direction is comidered during thermal analylis. 

b) Varied narurc fiber will be embedded rendomly to~ thermal conductivity for 

the composi~ mamial a11'UC1me. 

c) The maierial 1esting procm will be subjected on each new compo8ite maierial that 

selecmd.. 

4 



CHA PTER2 

LITERATURE REVIEW 

2.1 l».trodv.ction 

In this chapwr, it is clarified about imsaitation composite material ofNCUI\! Fiber/Polyester 

Al•UDimUD honeycomb in order to select the best natme fiber reinforced polyester for thermal 

analysis with a high lfl'el of llMll" sa1iafaction attributes. This section mnteins about all 

diacovme11 obCsined funn litaa1ure n:view11 ~ on mture fiber ad polyesta, 

compoaile material. honeycomb, material. seleclion. materials and m.e1hods, and thermal 

analysis of nature fiber reinfurced polymer composite, which derived from the joumala. 

article, intemat. and the book 1hat has the rolatod topic to this study. 

2.2 Nature Fiber ad Polyettu 

2.2.1 Natun Fiber 

Thll awmelll'Jss among people regarding the advantages of natural pmducts has steeml the 

uae of netura1 reeaun:e11. Nature fiber& are my raw matmai. with a hairlike lllluctme that 

can. be obtained direc!ly ftom a vegetable ( celluloee ), a:nimat or mineral source and can be 

1ramfarmed into nonwoven textiles like u f.elt or peper or apmi into yarn11 and then woven 

into mbric. Figure 2.1 shows an example of a nature fiber in this ccmtcn An •dditianal 

definition of a nature fibs may be that it is an aggregation of cells in which the diameter is 

insignifi"'lilt in pIOportion to the length (Gholampour mid (Nbakkeloglu, 2020). Despite the 

abun.dmceoffibrou.unati:riala in nature, lib wood, eotta.a, graiDs, aad straw, just a handful 

of them may be uaed for textile~ or other indaslrial pmpoeee. 
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