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Green features-based rapid life cycle assessment method for conceptual design
MENG Qiang , LI Fang—yi ™, LI Jing . ZHOU Li-rong , JI Qin-qin
(Key Laboratory of High Efficiency and Clean Mechanical Manufacture, Ministry of Education,
School of Mechanical Engineering, Shandong University, Jinan 250061, China)

Abstract; To solve the conventional Life Cycle Assessment (LCA) inherent limitations such as long period, large
number data requirement which led it difficult to support product conceptual design, a green features-based Rapid
Life Cycle Assessment (RLCA) method was proposed. The green features model was established to extract and
screen the green information. In view of a certain degree of uncertainty in green information, the uncertainty analysis
must be done. The intuitionistic fuzzy numbers of fuzzy set theory were used to research the qualitative features,
Monte Carlo methods were used to dispose the quantitative features and the standard deviation was regard as the un-
certainty factor to do uncertainty analysis. The appropriate Life Cycle Impact Assessment (LCIA) method was se-
lected to complete the life cycle impact assessment and obtain the LCA results. Consequently, the environmental im-
pact assessment of the product design program was completed to support product green design. A front box of a
gearbox was used as an example case to verify the proposed RLLCA theory.
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