DAFTAR ISI

LEMBAR PENGESAHAN ..ottt ettt i
LEMBAR PERNYATAAN OTORITAS ....oooieeeeeeeeeeeeee et ii
ABSTRAK ..ttt sttt ettt i
ABSTRACT ...ttt et ettt e e b eneeeneas il
KATA PENGANTAR L.ttt sttt st en il
DAFTAR ISL.eeeeeee ettt st v
DAFTAR GAMBAR ..ottt vii
DAFTAR TABEL ...ttt ettt st et viil
DAFTAR LAMPIRAN ......oooieieteieeeseee ettt et sneenees X
DAFTAR ISTILAH ..ooiiieieeetee ettt sttt ettt s nneens X
DAFTAR SINGKATAN ..ottt et xi
DAFTAR SIMBOL.....oiiiiiiiiieiesiee ettt ettt xii
BAB I PENDAHULUAN ......cootiitiiieeteree ettt ettt st sae e sane e sseesnneennes 1
L1 Latar BelaKang.........ccooouieiiiiiiiiiieiicieceeeee sttt et et es 1
[.2 Rumusan Masalah............ccoooiiiiiiiiiiiiicciie e 3
[.3 Tujuan Penelitian ........ccccocieviiiiiniiniinicnicienceeeeeee e 3
[.4 Batasan Penelitian............cccoevvieeiiiiiienieeiieee e 4
.5 Manfaat Penelitian ...........cccoevvieeiiiiieiiieiieiecie et 4
1.6 Sistematika Penelitian............c.cooiieeiiiieeiiie e 4
BAB I LANDASAN TEORI ..ottt 6
II.1 Pengembangan Produk ............ccccoeevieriiiiiiieiiiiiieeeeeeeceee e 6
11.2 DeSign for ERVIFORMENL ...........c.cccceeeeeeeieeiesiesie et eie st se e sae e seeans 6
DB ST 1 1S) 110 USRS 7
I1.4 Proses INSENETAtOr. ... ..ccoiuiiiiiiieiiieeeiie ettt e 7
LIS SUSIATRADILILY ...ttt 8
IL5 Life-Cycle ASSESSMENL .........cc.oceeeeerieeieeiieeeeeieenieeeeeeieesteeeseesseessseessaesnsees 8
I1.5.1 Goal and Scope Definition ..........ccccveevreeriieriienieereeeie e 10



IL.5.2 Life-Cycle INVENTOTY ...cc.eeevieiiiiiierieeieeree et 11

I1.5.3 Life-Cycle Impact ASSESSMENL..........ccvveererieriieriieeieeeieeieenieeeveenens 11
I1.5.4 Interpretation .......cccueeeriiieeiiieeeiieecieeeetee et ere e e e eaee e e e eere e e 11

I1.6 Perancangan Produk Rasional ............c.coceiiiiiiiiiiiniiiieeeeeeiceee 12
IL.7 Material Selection ..............ccceeveeiueeiuieiiiiiieeie ettt 12
IL.7.1 Translate Design ReqUirements ..............ccoueeecueeeiiveeeceeesireeesireeennnes 13
I1.7.2 Screen Using CONSIFQINL.............ccoovvueeeeeseeeiieniieieeseeeieesiee e 13
I1.7.3 Rank Using ODBJeCtiVe............ccoccoueecueeiieiiieiiesieeiiiesiieeieesiee e 13
I1.7.4 Seek Supporting INfOrmation................cccouceeevveeieeseeecieeiieneeeeenees 14

IT.8 Rumus Perhitungan ..........c.cccceeviieiiiniiiiiieeieeseeceeee e 14
BAB IIIl METODOLOGI PENELITIAN......ccottiiiiiierieieeeeeeeeee e 15
III.1 Model Konseptual ..........ccooviiiiiiiieeiieie ettt 15
1.1 Sistematika Pemecahan Masalah ..........c.ccoccoviniiiiniiniinenieeeceee 17
BAB IV PENGUMPULAN DAN PENGOLAHAN DATA ......ccooevieeeieeee, 21
IV.1 Pengumpulan Data..........ccooieiiieiiiiiiieie e 21
IV. 2 Data Produk INSINETator ........cccuevierierienieierieseteieeice e 21
IV.3 St DFE AGENAQ.........ccuuoveeiaaiieeeiiieeee et 21
IV.3.1 Identifikasi Faktor Eksternal dan Internal............cccccoceviiieninncnn. 22
IV.3.2 Set DFE GOAlS .....cooiiieiiiiiieeeeee e 22
IV .4 Identify Potential Environmental IMpacts ..............cccoceeveveenveneneennenns. 23
IV.5 Select DFE GUIAELINES ...........ccccooeevuimiiniiiiiiisiieieeeeeeesee e 23
IV.6 Apply the DFE Guidelines to the Initial Product Design ......................... 24
IV.6.1 Menetapkan Kebutuhan dan Karakteristik Produk........................ 24
IV.6.2 Memunculkan Alternatif.............coccoveriiniiniiiiniiceeee 26
IV.6.3 Mengevaluasi Kombinasi Alternatif Konsep..........ccoceveeverienncne 27
IV.6.4 Concept SCreening ...........cccceueeeeeieecieenciieeniiieeiieeeieeeeieeenvee s 28



IV.6.5 Concept SCOTING ..........ooovveeeeiieeiieeee e 32

IV.6.6 Translate Design Requirement ...............cceevcuveeciveeeceeesinneenneeeenes 34

IV.6.7 Screen Using CONSIFAINE .........cccooveeeveeenieiiienieeeeeie et 35

IV.6.8 Rank USing OBJEctive .............cocoueevuereuenieeniiiiiieiieeceieeeeneenaens 35

IV.6.9 Seek Supporting INfOrmation ...............cccceeecveveeeieeneeeesieneaeenees 36

IV.7 Assess the Environmental IMPACLS ............ccueeeeuveeecuieeiiieeeieeeciieeeieeesven 38
IV.7.1 life Cycle ASSESSMENT ........covviriiierieeiieiie ettt 38

IV.7.2 Life Cycle IMPACES...........ccueeeueeeieeiieiiesieeieee et 38

IV.8 Reflect on the DFE Process and ReSults ............cccocccvvvovenieeceenieeeiieneenne 42
BAB V ANALISIS HASIL.....oiitiieieeieeteeeee ettt 44
V.1 Analisis Perbandingan Life Cycle ASSESSMENt .............cocuevevcueneevennninnnn. 44
V.2 Analisis Perbandingan Produk Eksisting dan Konsep Usulan................... 44
V.3 Analisis Perbandingan Emisi .........cccceceeviienieniiieniieniiiieecie e 45
BAB VI KESIMPULAN DAN SARAN ..ottt 46
VLT KeSIMPULAN ...ttt ettt 46
IV.2 SAran ..o.eeieiiieee e 46
DAFTAR PUSTAKA ...ttt 47
LampPiran A .....ooooeeeeie e ettt e e naaae e beeennas 49
Lampiran Bi........ooooioiiiieec ettt st eas 51
LampPiran C.....oooveeiieiieeieecieeeie ettt et sae e e sseeesbeesseessaessaessseenseesnsaesseanns 53
Lampiran D ..o 55
Lampiran E......oooooiiiiie e e eas 60

Vi



