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Comprehensive performance evaluation of a CCHP-PV-Wind system based on
energy analysis and a multi-objective decision method
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(1. State Centre for Engineering Research, Ministry of Education for Renewable Energy Generation and Grid-connected
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Abstract: In order to make full use of abundant new energy resources and meet the demand for diversity of energy use,
the system containing new energy resources can be used to realize the combination of heat and power supply. As a power
source or auxiliary cold and heat supply, it can reduce environmental pressure. However, various energy forms will lead to
uncertain, lower energy use and higher cost. New methods are needed to evaluate the advantages and disadvantages of a
CCHP-PV-Wind system. AMODM based on Fuzzy-AHP and AEW is proposed to establish an index system and calculate
weight. An energy index is introduced to describe the sustainability of the system, and Kendall’ z in Copula theory is
used to deal with the correlation between CCHP and CCHP-PV-Wind systems. Finally, energy theory is applied to
evaluate and analyze both systems based on a selected building in the western part of China. The research results can
provide some reference for the comprehensive use of new energy resources in China.
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Fig. 1 Schematic illustration of the energy flow of the cold-heat electric combined supply system with new energy
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Fig. 2 Analysis of emergy value of CCHP-PV-Wind system
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Table 4 Comparison of the results of different evaluation

methods
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E/ESI 0.122 0.244
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