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Abstract: Multi-energy complementarity, as a key point in
the revolution of energy consumption, production, technology,
and systems in China, is an important means for the country to
further improve renewable energy consumption and improve
energy efficiency. The exergy analysis method based on the first
and second laws of thermodynamics can more profoundly reveal
the size, location, and influencing factors of the system energy
quality loss; however, there is currently less exergy analysis
research of the multi-energy complementary energy system
in China. To analyze the multi-energy complementary energy
system from the perspective of exergy, this study establishes the
material balance constraint and thermal model of the system’s
water, and simultaneously constructs the system exergy black
box model analysis. Thus, the exergy analysis evaluation index
is regarded as one of the system operation objective functions.
Combined with an energy system example in a park, analyzing
the difference in the system scheduling strategy during the
heating period when the operating cost is the lowest and the
exergy efficiency is the highest as the objective function, which
can provide a reference for the multi-energy complementary
energy system project. The calculation example results show
that the system exergy efficiency increased by 17.8 percentage
points, and the price paid was a 30.5% operating cost increase.
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Fig. 1 Basic architecture of a multi-energy complementary energy system
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Fig. 2 Schematic diagram of water balance during heating period
of multi-energy complementary energy system
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Fig. 3 Schematic diagram of water balance during cooling period

of multi-energy complementary energy system
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Fig. 4 Black box model of exergy analysis of multi-energy
complementary energy system
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