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Management of Product Life Cycle Data for Environmental Design

O. H. Hwang(Graduate School, Dept. SKKU) , M. Kang(Mechanical Eng. Dept. SKKU),
H. J. Lee(Mechanical Eng. Dept. YNU) and B. U. Choi(KITECH)

ABSTRACT

Environmental Product Life Cycle Management is an activity for defining and describing the product, process or activity
environmentally. Especially, the main responsibility for the environmental impact of products lies in the design phase of

product. Designers carry a heavy responsibility to determine technical, economic and ecological properties of the product. So

in order to help designers, structured understanding and application of treating large amount of data and information should

be considered. This paper presents a methodological approach for decision supporting to build Product Life Cycle

Management system and show a set of database modeling. Additionally, a key issue for databases is the quality of the

provided information.
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- Product Cost

- Design for Recovery

- Material/Assembly Impact
- Process Impact

- Usage Impact

- End-of-Life Impact

Product Cost A%< F v]&2 AF AT v &3
AE A T Ay v89 F ol v &L 1Y
483 ZAgn g oz yyolzxled Fu], Bng,
A 5L nABLog By AARLEuL Azt
A TL JpEbgog B 4 9lth

Unit Production Cost = unit fixed and variable costs

Design for Recovery 82 U}gh #|Fo] x|t
oA AjE-gold A=A HAHeRE 7AE T}
Aok gy AF HFAHQL HEE JHAE 35y
oA AEEE AdA das v &g wad of
9 njgo] dr}.

Design for Recovery, DR = Net Salvage Value
= Salvage Revenue — Recycling Cost

Material/Assembly Impact (MI) < 52| impact value
T 2 AHE2} eco-indicator ol FAEZ F3ld Al
2HEl T} 12) 3 Eco-indicator ¥ LCA methodology Lt
-8 % 3A eco-indicator point(Pt) =
points(mPt)E EHE 4 Ut}

=& milli-indicator

Ny
Ml =% (IM,-W,)

i=1

N7 is the total number of materials in the product,
IM; is the environmental impact of material i,

W, is the weight of material I (in kg )

Process Impact (PI) 3 & Follx 7o) Uxjaje
7teold AlFE Ax FAE Hitsta v ¥

o] wj&EEo] wAHEHT} Material/Assessment 2] 3
FAof th& eco-indicator %= THA F+ Ut

Np
PI=Y (IP-RP),

i=1

NP is the number of processes involved in
manufacturing the product,

IP; is the environmental impact of process i, (Product
Ecology Consultants 1999)

RP; is the usage requirement process |

Usage Impact (UI) A Fo] AHEE o Qo] 4nlH
i 0 A7 Axel g BA L A

NR
UT=Y (IR-RU),
i=]
IR; is the environmental impact of usage resource i,
RU; is the usage requirement of resource i,

NR is the number of resources needed for usage of
product

End-of-Life Impact (EOLI) A2} Az HAz+E &
Z, g, AgE, AAHE u 9AZ olFo M)
olFoll A AAE3 AEgo] wiEAg wkolr)
Eco-indicator = AF-H AR EY, 27, &L
el FA wepA AH AT

N
EOLI =" (IE,-W),
i=1
Nr is the total number of materials in the product,
IE; is the end of life impact of material i,
W, is the weight of material I (in kg )

olgAl FalR Z ¥/ eco-indicator 2 o] &3l
Az AFE DY vue HAPHoz ofd
index #< T34 ®Bvh. Material/Assessment 9]
index k< th&3 )

Worst Material Impact - Material Impact

Worst Material Impact - Best Material Impact

).

ol oafjA] F#2 index w2 #Z EBYY Al
& FolA JdAHQ index @& yEpAY F 7}

% material impact #& zZte AFH JHF
material impact @& #E AFES FA v
Aol AFo] L AtoldlA o= ALK &
A& vepdith 2B R gk 1 FE 100 A
0191 #& 712 Fo|th. Material/Assessment #9F o}
)2} Process Impact, Usage Impact, EOL Impact | o
g index %= wHEIMA Y] HPHE BIA FERTh
218} 31 Product Cost, Design for Recovery o tjg 4
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Worst Product Cost - Product Cost 9
Worst Product Cost - Best Product Cost
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Net Salvage Value - Worst Salvage Value <100

Best Salvage Value - Worst Salvage Value

AR FAHA e vhe AT e 27
e AABANA vmdnnzt & B FelA 6
ANz UHA 4 2Rl UE index @S vl
ozM AHHel LFFE ¥EL WAL M
JAtE MY F YA @ Relrh

3. #EAEN HE ™ F7| 22| AMaH

31 AlAH Il

FARAHA AF A F7] #AE YA dlo
HE &0z g & U Azt oALAE
A& XYsr] Y3t 2dS Attt AF A F
7} #el A 2" FA doledols AFE A F
7} dlolg] #a 2E, 9rEd Y RER 74
"ot Figl 2 #4333 AFE A Fr] @y A&
Ho 28 BoFa vk
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Life Cycle Data Decision Support
Management System
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Product N .
Stage Database Impact valud Ha&c;r:;hz;?q
Manager : = ¢
indicator eco-indices
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Comparing
Manager E Manager
DBMS / Operationg System 1

Fig.1 System Architecture of Environmental Product
Life Cycle Management

3.1.1 Gjo[&{H| o] A

Z12H o2 AEFY BEAAE Hrslzl A
a3 6 7% WF, & Product Cost, Design for
Recover, Material/Assessment Impact, Process Impact,
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= material 2] metal FolA X non-ferro o] £38tE
aluminum ingots B250 1000 kg < 699 mPt 2] indicator
#g AT g GAEd deix Hisz3 P
E  J}Acl. Waste Treatment ¥ ZjEFOog
Incineration, Landfill, Recycling, Others 2 o] Zlt},

313 A X[ AlAH

A AA XY A|2®L Impact Value Generator,
Rationalizing Manager, Product Comparing Manager &
T HT
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A" indicator FE  HEFOZH  impact
value(index)E& T3HA Ht}.
Rationalizing Manager <= impact value &
Rationalizing formula o] # 83}l #HZ eco-indices 3t
£ ¥tz dio]g wolzol HAdes EEo|ch
Product Comparing Manager = Z} 2| Eo] tiaijA]
T8 3] eco-indices k& ol-&# A vl tjido] Hi=
FA oldel AFES vagoEN HAxNA o

-117 -



Axeel HFH HRE AMIFsts @Aolth A
Azbe of @AM AMF M AFE s
g3 =

M coffee machine(aluminum)
Ocoffee machine(plastic)

100|’

80

60

40

20

0
2 52 ] ] g £
< ~ = FEs o g q e
e 52 ze g a g is
83 @ 9 SE ik - P g
< O @ A 4 E
2 ogd =4 c
& a i
= o

Fig.2 Example for comparing of the two cases
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Fig.3 Process Flow of each Module
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Disposal scenario
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Fig.5 Disposal Scenario
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