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Abstract

In the low-carbon design process of sustainable energy-based product, there are complex qualita-
tive and quantitative knowledge and information in the design object of low-carbon product. It is a
challenge to evaluate low-carbon design solutions in the sustainable energy-based low-carbon
product design with the incomplete qualitative and quantitative information. This paper estab-
lished sustainable energy-based product low-carbon design performance evaluation model for
decision-making system based on design catalog. In this paper, a comprehensive evaluation of the
design catalog for sustainable energy-based products based on multi-objective weighted fuzzy
analytic hierarchy process was achieved, through the establishment of a sustainable energy-based
low-carbon product design evaluation decision framework. With multi-objective weighted fuzzy
analytic hierarchy process, fuzzy qualitative knowledge in low-carbon design will be transferred
into quantitative data to realize intelligent evaluation. The model contains five modules: structure
evaluation module, evaluation weight solution module, evaluation modules, select module and
knowledge management module. It has proved that the above performance evaluation method of
low-carbon product based on sustainable energy can effectively support product design and eval-
uation of low-carbon decisions.
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Figure 1. Evaluation system framework of low carbon product design for Sustainable energy
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Figure 2. Evaluation tree of Low-carbon products for Sustainable energy
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Table 1. Information integration with evaluation set and design catalogue
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Table 2. Information integration with evaluation set and design catalogue design catalogue (partly)
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Table 5. Hierarchy calculation of the total level
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