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ABSTRACT

The sustainable development is a key issue in the field of economy, culture and society. The
national environmental production system has been established to reduce environmental impact and
to foster the environmental—friendly industry. Recently, life cycle assessment (LCA) has been
applied to evaluate the environmental performance of a product through its life cycle from resource
to disuse. The LCA method can be utilized effectively to improve environmental problems and to
prevent contamination instead of end—of—pipe treatment. The railway 1is the most
environmental—friendly transportation system compared to others. However, the effort to minimize
the environmental impact of railway should be continued to keep its role as core public
transportation. For electric motor units (EMUs), their demand will be increased continuously due to
their speed and punctuality. In this research, life cycle inventory (LCI) database was established
for main parts of EMU to assess and improve EMUs’ environmental performance. The main
materials with each part of EMU were chosen and simplified LCA was performed to evaluate
environmental impact quantitatively. All of results in this study were based on 1 car of T—car
(bogie, car—body and interior panel). This research provides not only the result of LCA for each
phase but several functions such as automatically computing of total weight, comparing
environmental index and assessment results according to impact categories, figuring out some key
issues and preparing a report the results.
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2. ABRAH7 Mo 74

ARG 7= AFe A stoll AFA B2 E3ho A ofrjd 4 FetE ALlstal 84
AEdFS HrlshE =Fo|th o7 A SHAESH AU AR (Resources Consumption) % 34 <
(Environmental Emissions). &2 29 E, th7] QAL #7] &S A A} ISO 1404000 <3t
53 2 H A (Goal and Scope Definition), 34 &5 (Life Cycle Inventory Analysis), 2}
93 7HLife Cycle Impact Assessment), ¥ A4 A4 (Life Cycle Interpretation) &2 -4 %
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‘ The Life Cycle Assessment ‘

Goal & Scope —
Definition L,

‘ 1 ‘ Direct applications
Inter-
Inventory | gum pre- =
Analysis =) | tation =P | + Product development

‘ f + Strategic Plaiming
+ Public Policy Making

Impact -
Assessment |

<33, 1> LCA $=HEHA, ISO 14040 (1997)

<™ 1>olA BXo] ISOE 4 4 @AE 1He #FAE HoFa . a8y LCA 34 AA
W43 7FLife Cycle Improvement Assessment)”} AAZ 53},
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AT HAe dAeake] F85E F syl uixk, A, dgdde diste] LCI DBE 53k,
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A F3xel Fdeto] Cradle to Gateol W3k A7+ Fdsith &, 5 233 874 ol
e Ao w ddy= el e A 2 odeolE = ekl
(2P &9 &g 27184

G %A A FAAA FARLE QA FAA, AUA Sol g s DA 9
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3.1 oz
tixte] LCI DB £53%+= d85&54d AFGANA dhxt AxeZ7HA5 23¢soh. dsatde] 8 F
= % 32l dxk= 3 A journal box, disk brake ass'y, center pivot device, wheel & axel ass'y,
bogie frame % primary suspension ass'y@ TAE o] Ut} o7 A= HAE FASIE 6 A 2

FEol tiate] ARHQL 248 Fa) LCIDB 55 A4 siqirh
‘ SWSJIQOA‘ ‘ STKM138 ‘ | SSAIOU‘ | SWSAIQUA‘

. 1
| Seat H Cover |

Y

Cross beam ALK, reservoir
Side frame ASS'y

Bogie frame A==
l

Bogie frame

<71¥ 1> Bogie frame®l ™3} process tree

3.2 SUS 4
SUSAE F+Ale] LCI DB &5+ ds554d AFHDANA SUSAE 4] Al 475 285
o} AEAse] F2 2% F syl SUSAKHE 4= = A under frame, side frame, cab frame, roof

frame @ W-RIZXE o|Fo|x] ¢t}

‘ STS304 H STS304 H STS304 | ‘ STS304 H STS304 ‘

Under Side ceDx Cab Roof
frame frame SRS frame frame
34 SUS frame =&
SUS frame

<1y 2> SUSAFF F-A o] 3t process tree

3.3 Mild =] 4] (Carbody Frame)
Mildxt% +A1e] LCI DB EH53x+= ds5&d AFDAdA Mildae 74 A8 7A5 235
o}, A Zxpeo] FoHE = el MildxeE 4|+ A under frame, side frame, ceiling frame, roof

frame % end frame o & o] Fo|#] it}



Under Side Ceiling End Roof
frame frame frame frame frame
A = | Mild frame
Mild frame

<19 3> Mild=F&F F Aol tf gk process tree

3.4 agad
Interior panel& oJ2] 7}A] Type& A&t ged EaudrEs &< FRPO ths] A g3ttt Interior
panel> szt Al gk ) LA EAEA 3ol FrtETh Mild AHFe| ¥ == Interior
panelol )t A28l A 7= Interior panel AA FdE et +=4FA 97 % 74x] DA &4
2 oy x] FdFy nygHr|E 2 gr]/5A wlEE doly SR Fash Az 9 H8-S HAs shd
A] Interior panel®] 4 FEFS 1THE F JEF, &4 Fll=do] ofHHA] FAHEo] W& i 9
248 System boundary©ll A A <] T}
IEL
XK i — -
T - | en ||| 2= | . FRP LW
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<719 4> interior panel®] &7 % | (FRP)
35  AAA JFFte Faolqr T Wt
3.5.1 AARA I H7}

Aol A LA E = AR G EFS Fetstr] s E73k, 543 Aarst 9 7beA o9
9A = 74*4/\1 Ry TL}Q}E}"% T8 olfrE 1T F U=EF DBE FEHstuA dvh GHIE 3
QoA &7 87 AlF FdFHFE EFeth. FAEALILZ(ARD), AF2HSHGW), &5
(OD), ’&*éﬂ(AD) l"f*oﬂ"o}@ﬂr(Eut), Fstst qkstE A MPOC), AHl =A4(ET), A sA4MHT)o] =384
th o] T A58 FAAHSAE(FAET), ESFAHSZ(TETD), A5 MAET) 2 Hro] ALt
it 543 dAel A= &EQ1A ®d(impact potential approach)& WP o & Z47be] SHA H-ato] 3
Fole e AR #he wote] AAA] A FES Foteldith. Atk dAldAE 5435 dACdA A
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T8 °]9rE dominance analysisE &3 ettt 55 AR YERYE Zb activityd 553
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o] B = Unit Source
FAE 2 1 ZH(ARD) 1/yr USS. Geological Survey(USGS), 2002
A 2 F3HGW) g COs-eq/g IPCC, 1996
L. +&%5 939 (0D) g CFC I -eq/g UNEP, 2002
g SHAD) g SO,-eq/g Hauschild & Wenzel , 1998
-4 & 3H(Eut) g PO, -eq/g Heijung et al, 1992
Fstel AkskE A4 (POC) g ethane-eq/g Jenkin & Hayman, 1999
TA = ’\*(FAET) kg 1,4-DCB eq. Huijbregts, 1999 & 2000
3 &F = (MAET) kg 1,4-DCB eq. Huijbregts, 1999 & 2000
E"J =2 (TET) kg 1,4-DCB eq. Huijbregts, 1999 & 2000
Q1ZF 524 (HT) kg 1,4-DCB eq. Huijbregts, 1999 & 2000
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