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Green Evaluation of Retired Construction Machinery Products Remanufacturing

DENG Qian-wang, LUO Jing-zhi., WANG Chang-wen, LUO Zheng-ping
(State Key Laboratory of Advanced Design and Manufacturing for Vehicle Body, Hunan University, Chang-
sha 410082)

Abstract: Remanufacturing of retired construction machinery products has not only extended the life cycle of
the products, but also taken in some advantages, such as the reuse of resources, the ecological environment
protection and great economic benefits. However, numerous researches on green assessment of the recycled
products took the environmental and economic factors into consideration separately so far, it was rare to in-
tegrate the two factors into a unified evaluation scale research of the value. Therefore, a multi-attribute utility
decision method was put forward to build the green evaluation of multi-objective decision-making model which
ultilizes the total utility value to measure the size of the green performance by taking the recycling and remanu-
facturing process of certain construction machinery remanufacturing enterprise as the research subject. Then,
the green evaluation index system which contains the thought of integrating, life cycle assessment and life cy-
cle cost assessment was built, including resources, environment, ergonomics, and economy factors. Finally,
the calculation process of green utility value for the remanufacturing repair was analyzed through a relevant
case. The model can assist remanufacturing enterprises to choose the optimal treatment and provide decision
support for the selection of different remanufacturing process technology.
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Table 1 List table of the plans
Environmental Specific List of Characteristic ~ Equivalent Inventory data
attributes problems substances factors value OM RM
Coal 0.714 2 703.74 582.21
Resource Resource oil Kg ce 1.429 104.13 68.58
consumption impact depletion
Natural gas 0.909 24. 81 6. 35
Body Toxic CO Ke 0.012 15.37 12.56
SRl NOy 0.78 11.83 4.42
Human health impact
Aerosol Kg PM10 1 0 0
Ozone depletion CFC-11c¢ Kg CFC-11c¢ 1 6. 11E-06 2.64E-06
SO, 1 14. 44 11.49
NOx 0.7 11.83 4.42
Acid rain Kg SO,
H,S 1. 88 0.03 0.43
HCL 0. 88 0. 84 0. 25
CO, 1 4 844,01 1 048.63
NOx 320 11. 83 4.42
Global warming Kg CO,
Ecological impact CO 2 15. 37 12.56
CH, 25 13.42 3.68
NOx 0.78 11.83 4.42
Water COD Kg POI- 0.005 8 5.94 1.08
eutrophication
NH, 0.33 0.05 0.02
Photochemical CH, . 0.007 13.42 3.68
C, H,
Smog CcO 0.03 15. 37 12.56
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Table 2 Characteristic and utility values of the plans

Plan OM RM OMU, RMU!
I 2101.82  519.47 0 0.75
P 9.41 3. 60 0 0.62
b 0 0 0 0

bue 6.11E-06 2.64E-06 0 0.57
pae 23.52 15. 61 0 0.34
. 8995.85 2 680.15 0 0. 70
br. 9.28 3.46 0 0.63
Ds. 0.56 0. 40 0 0.27

H 15 21 -4 32 12 2 07 98 4% URUH -
U,=U,=0.75
U,=0.62+0+0.57=1.19
U,=0.34+0.70+0.63+0.27=1. 94

% A Eco - indicators99 77 M, W, =0. 2,
W, =0.4, W, =0. 4, A . 75 1l & 8 20 T35 55
S S BOTAE R -
U =0.2X0.754+0.4X1.19+
0.4X1.94=1.40
T Ji 4 o] 3 45 I B 455 200408 A0 = % 5 R i 2
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