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𝑝.𝑐
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 

 

∑ 𝑋𝑜𝑠𝑡
𝑠𝑐

𝑠

≤  𝑜𝑤𝑜𝑡
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∑ 𝑌𝑏𝑠𝑡
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𝑠
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𝑠𝑐

𝑏
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𝑝
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𝑠𝑐

𝑏
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𝑠𝑐 ≤ ∑ 𝐶𝐺𝑠𝑒

𝑠𝑐 ∙ 𝛿𝑠𝑒

𝑒

                          ∀𝑠. 𝑡. 𝑠𝑐

∑ 𝑋𝑜𝑠𝑡
𝑠𝑐

𝑜
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𝑠𝑐 ∙ 𝛿𝑠𝑒
′

𝑒

                         ∀𝑠. 𝑡. 𝑠𝑐 
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𝑍𝑝𝑡
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𝑠
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 𝑝

𝑍𝑝𝑡
𝑠𝑐 + (∑ 𝑌𝑠𝑝𝑡
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𝑠

+ (∑ 𝑋𝑠𝑝𝑡
′𝑠𝑐 ) 

𝑠

≤ ∑ 𝑣𝑝𝑐
𝑠𝑐  ∙ 𝛼𝑝𝑐

𝑐

            ∀𝑝. 𝑡. 𝑠𝑐
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 

𝑝

 

 

𝑒𝑤=2 ∙ ((∑ 𝛽𝑝 ∙ 𝑍𝑝𝑡
𝑠𝑐)

𝑠

+ (∑ 𝑌𝑠𝑝𝑡
′𝑠𝑐)

𝑠

) + 𝑒𝑤=1 ∙ ((∑(1 − 𝛽𝑝) ∙ 𝑍𝑝𝑡
𝑠𝑐)

𝑝.𝑡

+ (∑ 𝑋𝑠𝑝𝑡
′𝑠𝑐 )

𝑠

)

=  𝑂𝐸𝑝𝑡
𝑠𝑐         ∀𝑝. 𝑡. 𝑠𝑐

𝑂𝐸𝑝𝑡
𝑠𝑐   ≤ ℎ ∙  (∑ 𝑒𝑐𝑝𝑐

𝑠𝑐  )  
𝑐

                                                ∀𝑝. 𝑡. 𝑠𝑐     

 
 𝑝

𝑠 

∑ 𝛼𝑝𝑐

𝑐

≤ 1                                      ∀𝑝

∑ 𝛿𝑠𝑒

𝑒

+ ∑ 𝛿𝑠𝑒
′

𝑒

 ≤ 1                   ∀𝑠 
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Water-Energy nexus for design of a wastewater-to-biogas 

Supply Chain Network for: A Case Study  

Abstract 

Nowadays, the lack of energy, as well as the reduction of water reserves and the dangers of 

drought, have become two serious challenges around the world. The purpose of this study is to 

study the effect of water-energy nexus on national policies and government outlooks 

documents. In this regard, a multi-objective model is proposed for designing a biogas supply 

chain through the digestion of sewage sludge under disruption because of drought. The 

economical objective function maximize the profit and the environmental objective function 

study the maximization of the environmental efficiency of the network process. In order to 

evaluate the efficiency of the proposed model, several provinces are considered as a case study 

in arid, semi-arid and humid regions of Iran. The results of the proposed model suggest that the 

construction of a power plant in Isfahan and Guilan is recommended. The results will help 

national managers to better use all primary sources of good management of drought-related 

problems and adverse environmental impacts of the advanced industries. 

Keywords: Design of global supply chain, sustainable development, anaerobic 

digestion, biomass, 

 


