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WELC OME FEOM THE RECTOR OF UNIVERSITAS INDOMNESIA

am honowed fo have the opporunity fo officially welcome
you ta the 125 Internofional Conference on QiR (Gluality in
Research] 2011. As we are all gware that the impoct of
gloebalzaotion has resdted in @ very compefiive business
anvronmeni: a condifion that maokes the fulfiiment of the
reeds of customericlents’ ever-sophisficaled project,
product, or serdice most challenging. Without ony doubt, a
sustoinable design ond technology is the key foctors in ossisting ouwr industries to
=nhance ther conbibutions to the fulre development of humanity. Therefore, it is
our hope that this conference wil be oble to provide an intemational forem for
exchanging knowledge and research expedise as well a3 creafing o prospective
colloborafion and networking on variows fislds of sushoinoble =nginesring and
archifechers.

n omder to ochieve business objectives and benefils, enginesring product or
projects require worious resources, sidlls, and technology. Accondingly, we need an
application of knowladge, fools, and techniques necemsary to develop susfainobl=
products or projects, which are environmenially friendly, produced throwgh eficient
processes, and adopied o local conditions. And this may be achieved by eco-
techmology. Eco-techmology & o fechnology thot will give consumen what they
wani; lower cost, conveni=nce, sove money and deliver whot propls sverywhens
needs: less waste, l=ss pollufion, and green environment. Eco-techmology practices
can faciitate to conserve and restore the envilonment throwgh the integrofion of
=nginearing and =cological prnciples. However, =co-fechnology reguires
mudtidisciplinary synthesic of knowledge and skils; and fthe development and
application of this technolegy in the sector of industry and services is therefore a
crucial reguirement for sustoinoble development process. For this reoson, we
wgently need new technologie:s and procfical opplications to be further developed
based on the curment knowledge.

Accordingly, | hope this conference caon be o kick-off for the strengthened oction
and partrerships on creating a platform for ws; nofional and intemational fhinkers,
academics, government officials, bwsines sxeaculives and proctitioners, to pres=ni
and discuss the pivotal role of engineen in creating swstoinoble development.

would like to thank the Foculty of Engineering of Universitas Indonesio for onganizing
this meaningful and fimely event, and supporting orgonizaotions for their porficipation
and contibufions. | am sure that you wil all find this conference sfimuafing and
ressrarding and with this, | wish yow all o fruithd conference.

Prol. Dv. der. 5oz Gumilar Rusliwa Somantd
Rechosr
Universias Indonesia
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WELC OME FEOM THE DEAN OF FACULTY OF ENGINEERING
UNIVERSITAS INDOMESIA

&n behalf of the Foculty of Engineering. University of Indonesia,
it is my greaiest pleogsure to extend cwr waormest welcome to dll
of you to the 17" Infernational Conference on QiR |Gwality in
Research) 2011, As we know that this conference s conduched
to cover a wide range of sustoinoble design and technology
issues, | hope this two daoysconference wil be spent in ‘
inferesting discussions and sxchonge of ideas. | also hope that

this conference wil be able to provide o stote-of-the-art information and bnowledge
in thizs chalenging world of sestainable design and fechnology. The growing success
of owr insfifufions and sspadise should urge us to develop our compefilive
capabiifi=s, =specially when we foce cerdoin chaollenges which should be
overcome with hard work, cooperafion, and working together hand in hand. We wil
wor together fo develop o common path and develop colabomtion opporfunities
for future acton and res=arch on muli-deciplinary =nginesring areas for quality of
|if= and hwmanitby.

am delighted that yow have aoccepted owr invitation te ths conference in swch a
large numbers as indicoted and that we wil have many infernotional spealkes and
pap=rs from various couwntries fo be presented and discussed in these two days. We
will explore various issues on sustainoble development and we must widen the scope
of swstainability from o prodwct-, system-, or an individwal building-scaole fo the whole
community-scale. At the some fime, we hove to widen the focus from ecological
aspects fo social and economic aspects. This means that emvironmenial sokrfions
showld dways be considered from the aspects of human health and wel-being,
sofety, ond =comomic point of view. This confersnce provides an excelent forum for
=nginearing profesmionals,  business  execufives,  industry  proctfionsrs, and
academicians to exchange ideas ond to share their experence, owledge and
experise fo =ach other.

would like to thank our sponsor, supported bodies, and variows confibuion for their
generows support of thie conference. | would also e to thank owr disfinguished
speokern for agreeing fo shore their insights with us. To owr fiends from overseas and
other provinces of Indonesia, | would aolso like to sxiend o wam welcome to you
and wish you an enjoyakble stay in Bali. Last but not l=ast, | would invite you o join
me in thonking the committed doff that mode this conference hoppen and fo
make if success.

with vz much succe:s in the delibaration:, discussions, and sxchange of ideas
which we will hove within this conference and | wih you o very pleasant and
=njoyoble stay here in Bali.

Pred. Dr. Ir. Bambang Suglarte, MEng
Dean Focully of Englnesring
Unlversiias Indonesia
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WELC OME FROM THE QiR 2011 ORGANIZING COMMITIEE
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On behalf of the Organzing Committee, it s my greotest

pleaswre to exiend our wamest welcome to all of yow to the

127 Intemafional Conference on QiR [Guality in Research)

2011, The selected theme for this year's conference i

“Integrated Design in Urban Eco-Technology for Gudlity of Lie

and Humanity”. With this theme, the confersnce focuses on

the scienfific analysis and design of the key focion explaining

the succes applicafions of infegrated design in wbon eco-technology, ther market
perspecfives, and their confribufions to the edsting and future development of
hemarniy. In line with this thame, it iz our uimost pleasure o hold the GiR 2011 in
conjunchion with the 2nd Infernational Conference on Saving Energy in Refrigeration
and Air Condifioning (ICSERA 2011).

With = confinuows presence for 12 years, QiR has become an icon for Foculty of
Enginesring Universitas kndonesio in serving the objectives to provide engineering
excell=nce for both nofional and infernational in dl aspects of engineenng, design,
and archifecture. For the firct fme, the GiR 2011 & hald in a fomows beaufiful sland of
ndonesi - Bali. The @R 2011 & supported by Universitas Udayana, in the spiit of
strengthening of cooperation and mutual growth to be world cloz indibvtion. | am
delighted to inform yow that we haove such o lorge number of porticiponts today, os
indicated, that we wil have 21 invited speaker preseniotion ond more than 520
paop=s from more than 20 couniries fo be presented and discussed during these two
days-conference. We are fortunate fo hove a lot of good guality popers belong to:
32 popars on ICEERA

A% popers on Chemical Engineering

115 papers on Electical Enginesring

A7 popers on Mechonical and Hoval Architecture Engineering

101 popers on Malerals Enginesring

54 papers on Architecture L Planning

75 popers on Indushial Engineering

72 papears on Civil Enginesring

would like o thank cll confributors, speokers and paricipants for your generous
support to this conference. It is my pleasont duty fo thank oll the member of
Organzing Commilie= and the Internotioral Board of Reviewsrs for their advices
and help. We are grofeful fo oll 3ponsors, Supporiers, Exhibitors, Partner Univemsifies
and Professional Associotions, for their spontaneous response and encowogement
throwgh committing funds and exdending help in kind. | would like fo sncerely thank
the Recior of Universitos Indonesia and the Dean of Faculty of Engineering. for fully
supporting the Commities ond providing all supports o make this conference
hoppen and to make it o swocess.

wish you a very pleasant shoy here in Bali and finally, let me wish all of you a
meaningful and fuitfl conference. Thank you and we hope to see you ogain at the
ik 2012,

Prod, Dr. Ir. Bondan T. Sobyan, ML
Chalrman of QIR 2011 Organlzng Commifes
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ABSTEACT

Aboweg o populwion prowt gl devwlopmenl it happens thar te plsioad develoapmenr of she odry bogivee with e Fapid
developear in te adurbar. This was marked by mamcrows chomges In vad we Som grocn opers anad e ak anea Badly
resulting i uncontrolled growdh of cises [Libar Sprowll, ncreasing the mumber of people folizwed by improvemes of she
infraspructure s divectly o imdivectly been drabsed of neseal resowrees, which sddeately resulied dn g decrease in careving
capacity. To avoid a crisls of nasrel resowees, susimirable developmenr meen be renised whene dieckopment should be
consdered againar the social, culraral, and econoede. Here, mary portes mest ploy a role i creaning sunalmebile oirkes
Therefore & rivds a straregy for urban develapmors! 1 onder i sonape ineral resoseces. Developeenr me rely o afl she
actors and fior the good lack rogesr

Archireer is one of e sesars wha phoved a port in erearieg 0 sustaineabls sty tar damape of e ! o bt & Lt
Muck o be done by te arohitect Io crake o fend, arban esvireses, whae spoce pldouvdeg with comprehenche and

IAregrared models of powseiparry plaweg mid oW r-Di-hiard PURIRE &F CROGS-S0CIOF DLy Proceds 5 porbrmed 1
. LIE
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1. INTRODUCTION

Mim iz 2 component of the mahml emvivoment Alocs; with other natoral component of upes baings e together and
manaze the matoal sovirnoeat. Uhing wcsocs and techoolesy bas devsloped peopls iz sony and movumal to ooganins
sooording o fair needs. Architect a5 one of the acion that plary 2 mole in designing amd constracting the bullt serrrommmeet
Tanging froe macm bvel (city and wrben planngrs, landscaps architects) fo oo el (ralEg desian), ofien lews stenton e
the borpsomy of nators, m teew of wilisdion of naboral reeources and we of chnolosies that am nod foandby o mabms.
Thersfors, the Archifect has a bz hond Shgper emTormentl degridation msslting o decmased quality of hman lifs.
Il 3om of go polices related fo the menlzicn that mefen o corying capacty and meet the requemend of
safty, hoalth, comfort and cass In its mplementartion Sces mamy obstacks. Some thinkerss i #o Seld of plasning el wban
ﬂnﬂp;u..ﬂﬁhﬂtmﬂmﬂmwﬁmtﬂ'ﬂmmmmhmﬂmmnumwbﬂn
and i that is based on ecological and moo-anth Tic e | gthics. Mon-amt anfric amvir:

dsaign and dovalopmant t the mlerane acters, and socisy
:. RESEARCH METHOD

This ressarch is case shudy and field, with the characmristios of the problems amocisted with the back momd and coman
condotions and their intenction with the emimmment and to provide 2 complete pictus: of &e . Book swdy done by

iiied with the nahml witmation & accompliched by dimct contct with o gromd itetion i trongh cheanation,
imtaniens, foom group Sucmaioms (foomed group dismussion). Domne: i descniptive anahysis fechnimes aided by izl moda
mch a5 photos, drassings and so forth.
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3. RESULTS AND DISCUSSION

Dafmition of Foviroeemont Indomesia acconting to Laar ne. 23 @ 1997, The Fovimsmont i a mnity with all things space,
powes, croemmimces, and living ceatmes, mchuding lemees and ofhar liding things. Whils e scops of Indomesia®
sovimorent inchudes the mace. wham the Regublic of hdonesion in oplemmting the vidm of the Archiplage’s
SOVEIRIEEY. soversign rights and juridiction. In the emniromman thare am ecovysems, e ordar of sovimomentl lemants
that are imegmal part of 2 compreborie and oot infinens o ddoping the balancs, swbility, and productrccy of do
s IoEnEr

3.1 Dmmape of Emironmenral

Mmhmmdmmhhﬂdml types
o Dhomgs of Exvirommmantal dos to Matoml Fvemt
. Domnags: of Emvironmantal so Hinman Factors.

Mizn 2 rular of the emironment on sarth plays 2 major ks n dsemening the sustrshbility of the eniooment. Man a6 Gods
creatres who indervtnds the world coeld conge the Him of the paton of simpls b o modem bfe forw mdny. But
nﬂmvﬂmﬂum:: mt'l:n.lmnd.wni:.ﬂnnkms d:-mtﬂ:n fotur life of the naxt senamtion. Much progress

3.1 Archirect Role

A::hmmb'ﬂnﬂﬂuﬂm mndmufhuldmn,mwmhufbuﬂdmn[s]uﬂnmmd

T robs of the archiect, abwarys-io-dai mﬂ.ﬁ:ﬂmrﬂnw]lufﬂﬂchnﬂ.ahmnﬂ]hmdahmhﬂmmmmm:md
betwsan S ouner with architects, and betwsen amchitect with cther related felds. And the msnlt & an owiput called &
amchitecius, as a product and a sobd disaplne. Proverb s Arnchiiechos 15 a slbet bosnage not spoken, bt o indarstand
the usams. hahmkmhbr?ﬂrmmﬂnlmhwh:l&sdnﬂdﬂﬂagmdhﬂdmg:hﬂddmm

a_ Bamrty' Acsthatics {Vamsitas)

b. Streng (Frmitas)

«. Fonaction (Utilition)

Archimctos 5 the balancs and conirol betaean the thres elemwemts, whars all aspect b the same portion so ot thers can be
no sngls slement m sxcsss of other slaments. In the modeen definition, architschms pmst inchude considaration of fmction,
sasthatic, and peycholomical Howser, it can be wid aleo ot the slamant il finctions = 7 alwady inchudes both aestheinc
axd prycholomical alememis. Audnhdmhnnmh«i.cqﬂmuvﬁdﬂ.nfmthu:hmrhdmmﬂ:.m techmology,
Inromities, sconoemics, social, politcs, history, -, amd 50 forth. Raquo '1ahﬂ1.rrteab-sa|>a1mnf|hscp]mumd

I o im 2 5y ic: miserad. Vinrans staios: " Anchitechmm i the scisncs Sof arise Som other sclunces, and is
squipped with the learning proceys: assised with the avesmment of the work a: art ™ He alvo vieeed the moed) for am architect
o undervand the socal, medical, by, mﬂiﬁht%mﬁrumo\fhmm architectural
wppreach. Ratiomalises, soopiricium, stuctaelian, post-stuctoabizm, and phencmenclogy o woom of e infhence of
philosophy on architecime

3.3 Effort to Achieve Sustaimable Dievelopment

Emvirommantally mml.hmmmm@hjpﬂﬂyhﬂmﬁmumm

fachars. Fovir &t ant The concept of sstximble dovelopmant
mmEm-ﬂ:Sm1mRnanmm]9‘?" nmmmm

o The idea of needs, espedalty baxic nman needs o mstin b

b. The idea Ensitations, remeby the Enited shility of e emdrnmmant o meet needs of both the presant and the frtes.

Corummant «fforts o ackins aqnitable and prowparons life for it citivens withont heving to cause emimmmanrsl darsge
follommd up with the comcept of sustrimable devaloprent
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3.4 Crireria for esiminable development iz urbam aneas based on ideas formulaced three "Pro™ above can be described
as follows {by Madrim Djody) :
. Pro Socal Festice, Fustics axd Equality means of accsss o mahural mesoarces and prablic sanices
{watem, soil, 2T, emimoment] smitation, social faclities, tmnsport]. mepect for multiml diversity,
endar eqaalify.
. Pro Eronnemic Walfsre, which meam: St economic growth is interdod Sor the welfars of all
mambsars of socisty (Dot fod e ki), cm be achiaved through meowine technelogy St
mmunnmnngam‘;mpadmﬂumm

¢ Smtamshls Fmimoment Pro, ahich meons mon-anit ic am ] athics (the view that
hmm.mmmﬁnm&mnfcﬂ:n’hmhmg md&nunmnt]bgmbpﬂq:h‘
lioes so that theny alwanys soive for mabdlity and amT

The pmcsss of sustmable developmend can be resiored if the Dnterction between socil enimoreetl, ecomonsic Mt b
balance. T the third dtnension can not be balanced, 5o the process of sstinsbls devslopment will not roderialing I cmly the
st of econcomc growth withoet considering othars, mch as land wse chemzes from open sreen arsas o bulding ama will
s amironmental demeygs. In this confest, axioms “desrsn with motme” {dedes net mbme) bas long bean suggesiod by
lamdscape achinchas, plonssred by the bie Lan I %c Harg ames 1960, inchnding bors 15 2 sismificant changs: o the sysmm s
e aoong plmners, achikct: , and lwndecape archiioctors. Thes was bom the pwrvonsed resourcs mARsornGre
[mevowrs Eamapurent ) mbmummﬂmmﬂnuamhlmﬂmm&mmﬁ:mhmm
romes i the tansitonal colturs: tunkers (the coltural cundset) of srmonc dedsn mervenwet in Architechors in vear 705 who
laer disappeared and was meplaced by the seviamabis dewslopoent moremens. From the cas of the built emionment and it
Talation with hmnan beimgs, there is alwady 2 real differsncs n aporoach affech: the 1ife to come. Here, architect:, acadermics,
and other parties 25 ome of e oy developeent shksholders, and desdzning the buoilt emIonment s the party thet was
instrowget] In providing copsmlmey sanvices for consimction. and devlopment of the il emioement. Architeck pley an.
inporiang role = destzning b ldings for shalier, work, mecwation and ofens. Archiiect msponsible for designing buildngs
‘habiiabls and wsed for ecomonsic and socal acthites dmby. Basically, -uchﬂwd.omut defimisly choangs the balancs of
the mioml emdmoment and tensfom & e the bal i | (Bl Emz [} In desigming the Bult
Exviromment, anchitects should consider cne of them s chimite damgs & somedizg which affect e uildng that will be
mde, and aleo mmmmmhmMmmmHWMMMﬂ

it i 0 [} o varios mgions. Creating psico-clines (M a carten kecation) by gresn open. spacs plamming (o
mdn:a.dm'h:.m'mtnﬂmmtmmlm]. - entilation and naverel Hebhting (be mdnce the cooling boad of

AT

air). malkcing the canopry (ropical

=7 —
Ardledipe Wi Mafire
Tecknulogy Wa Teadition

Ololul Enowlalae Va Local Karwladge

Figume 1= Architectms shonld strive: for bammony with
i both i tames. of ecnology and in plaming

Technclogy & mot always comrituis o global warmsing, bt also with e application of good techmology and plomed willbe a
0o bkt gorrirommeet and smstainshiltty. Frvironmens o adapt o Jocal clinetic infuences and global climate can be pet e
oced tse i ondr b realise a westainshle built emiooment.

Trmlﬁrdmnmnumdhtﬁml tl:h.unch.urﬂntm'be n:phnt'ﬂnnnmq)hd.rmdmmmﬂntuprste

mdn:,n oo The les of T: Architectumns was lasar min the "Gmen Archdiectore ™ and

Page 1830



o Procesding af the 17* lnicrmations] Canfirence on (1 ([ualife in Renecrch)
Bab, fndonesia, 4-7_fabe 20 ]

Tiscal Boricoa ledlge
[Rieviving Anciest Techmigue)
&

CHodsal Encrwledge

[Application of Tedmaligy )

Figme I: A oo betwesn Local and (Hobal
Enuiedse = a woy o oeate 2 Gran
Architecturs:

huhbmdmnfmmmhva1wmmmdmhﬂhnaMrmm
clizmts changs bt also how to plan building or citios that can rednce the sfscts of global waming, given & Architect also
indirectiy comtribuied o emnionmentsl degradation. Theariss of Developmant by Insttation Healey, sand et in svery process
ufbrnhmmmgmaﬁmmgh actoms imohed i sach event (event) that took placs, which & infnenced by
powr mlatiomships ameog the actors, who sach have thair cun mscraroes. According to Elins, negotiation is necsssary becams:
thare & dependancy among the actors, inchiding e depeadence of sconomic, juridical and copemmmication | informmtion. City
ragulatons can be viewed 2 past of the development process, 2 epotiations bermwean the product of #w acion mvoheed The
negotiation process will be mfnenced Ty the presemce of economic dependerce, leml and commmications | infomaton
mhm‘hmm&ﬂnm@tﬁnmﬂmumﬁmﬂn chomging parspective of te plaoncr
axd deaignars hmhmeﬁmﬁuﬂm&mlm Peopls are strtizg to be muare of the high cosh
Tequired o overcome e problem of emr Andiropocanine visa of et (wiich locked at the problam
oy fieem the pont of b i anly, Hnummﬂn-p’dﬂ.mdmhgruamhbefhﬁmcﬁmmm
of natemal & atifichl of wnEooment

o= Concrvalin Fartopasl
Tap= Ffficicraey wal grosels | Fadizal [Ty e——
Commrvalion
Tl Fojurv vt g O Toaches, | Gty Dot Fualgel
Asmigmnest | Guvesmenl Funds i | nounteis, licgrenl Fod
o] il ey [ ——
mifrdrctee
S —
Him-acihctc: | Economme EET Ry
| [p
Do Top-drees Top-direm P
Making
Tvmbl ey | Fows R —— e
Timwve g | Dhrsciad Fiamal on maskoyial wwarmc
(Cukeresl ) Deroction of he sl
Fusction (mvr of Fomm [ | Chiver of Forma ! Techeicien The (acililalor |/ lochnicizs
Dies st Taocknicias

Figame 3: Modarn Theory and Participatory Comsartion o the Landscaps Plaming & Desdgn
This paradigns ks 2 parnarship apprach, comeamity participation, temsparecy, acooumshility, decantmalizrtion, mdncton
of e role of grevarmmant, effecths, efficient and vevtimshla In e of moacm soale, this mchndes sspects of conservation in

the cross-admimisraiive goversancs, ad botiom-up orentation in whick public partcipation is sl an advamiags pncpk
ufmmuﬂhmmdpuh;:?;mﬂ Fe =
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Figure 4: Floodag occam due to Jess green spacs, the mumuber of comstnuction, removs litar,

Figure 5: The beach reclamaton arsa resuisng m reduced water, sa Jevel rse.

Figurs 6: Bullding Grosn budldimg should stwrt from the most sixple and wmll
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r@s:mmmﬂmmm:nmw damags,
can be coatrolled

Figams 8- Emzonmantal damags starts Som the construction to the oparational development
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n 0 mrra e An . .
L COwon Wl £8 S wind Lstan,”

Figwo 11: Traditional Archesectare has a Jot of thought to the mampenancs emiroament

Figs 12: Plaoning of building: and city planning st nght thould be abls to contral
Dazmgs of Emronmental
4. CONCLUSION AND SUGGESTION

From 5 above 2nahyiis and discassion i can be ke several conchuions and sugaestions as follows:
1 mwa»mlmﬁmnﬂnnbmd’nwbm

d from the e phaie. 2 we of mamals, 1o tuldng
bullding pla bave 3 xomal chiEgation to particpate in
Mmﬂqhmw

2. In ordar to control dxmags to nans, job 35 an Archisect -
2 Fninz a comcept that, climars should not e 2 constrant i the desizm but mmst bo the
pomlmhwm\iﬁunmwm
. Using enizommantally fiendly building materials
¢. Hanvimg the concept of enersy efSciency, for example by way of plansing and natnal
Eghting 2 nmch 2 possible meaxal cross-vemtilation.
d = harmony with naturs, for exansplo xaintain the xytaral comonrs
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. Mot/ comply with beilding menlations, mch 2 ouftexaks, GSE, KD, plax Poros Sod
Laper

{ Fulfilling ome of the requirmants of buildng pemsits i the FIA domments that bong not
bean applied o all projects.

= And othars howr o pln the wark of architechme that has the comcept of “Crean
Archiicion”

3 mhnmmhmﬂhmnﬂmnmmmmr
commitmant amd mspoeadbdliny of both govermman, privats, and. tyim Jhk
daslopmant.

4. The dty is ome of the maskrpieces of architechms. Urban plimning shonld be done wisely, amd made
with a comprehamsive policy, botonr-ep, memal and essmal -wector, and cen accommodis te

aspirations of the commamity (perticipanery).

5. The atyis m-nfﬂnwuiu of axheechas, if the oty bas recogmized the mle or placed in a pesgtion
as 2 developer of sconoemic rmnﬁhcrnﬂmmd:ﬂ.mlnnﬂnﬂﬂtrmhwam:hly
o the Ifemsts of the emironment and the public, the e devaloy wall b
mealtived, wo that is mot can dimectly control amcimomants] dwmgs.

§. Establizheoent of good govemancs fr scononc mnowd and mendl good of Homan Fesources will
manmoipmdmmnﬂﬂnhmﬂ!nﬂnmhmh
spporting the achisvemant of sustrimabls deralopment Sot conld indmectty comnol
amimomantsl dymags
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