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MODELLING AND OPTIMISATION FOR 
DEVELOPMENT OF MULTI-SERVICE-LIFE 

PRODUCTS 
 

XING, K. 
 
Abstract: Based on the concepts of “3Rs” (Reduce, Reuse, and Recycle), it is in the 
interest of sustainability that a product is designed for serving multiple life cycles. 
This paper presents a method for the modelling and design optimisation of product 
fitness for MLS. The proposed mathematical model uses three key indicators, namely 
Compatibility to Generational Variety (CGV), Fitness for Extended Utilisation (FEU), 
and Life-cycle Oriented Modularity (LOM), to capture and represent a product’s 
functional, physical, and structural characteristics for the ease of MLS. Based on 
these three indicators, an objective function is formulated for design optimisation. 
Genetic Algorithms techniques are adopted to enable the search mechanism for 
optimal functional, physical, and structural configurations of a product under a given 
MLS scenario. A case example of a solar heating system is used to demonstrate the 
implementation of the methodology. 
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