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Case study on the integrated energy service project with newly installed heat pumps
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Abstract: As the core factor affecting the energy-saving economy of an integrated energy service project, studying the
configuration of a multi-energy complementary energy system is a crucial task in integrated energy services.The multi-
energy complementary system is an extension of traditional distributed energy applications.lt is a "regional energy internet"
system that accommodates multiple energy resources, various outputs and transportation forms. The multi-energy
complementary energy system can make an operation strategy based on user’s cooling, heating and power demand, load
characteristics and price of different energy. The strategy should fully consider the efficiency of a single unit and make a
reasonable configuration that balances economic and environmental benefits.Taking a natural gas distributed energy system
of an industrial park in northern China as an example, the operation mode, comprehensive energy utilization efficiency and
economic benefits of the energy system is analyzed intensively by collecting and studying the data of cold, hot and electric
loads of the park in the past three years.The analysis results demonstrates the necessity and economy of configuring air
source heat pumps and flue gas waste heat recovery heat pumps in multi-energy complementary energy systems, which can
provide a reference for the following regional multi-energy complementary energy systems.
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Fig. 1 Schematic of a typical integrated energy system
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Fig. 2 Flow chart of multi-energy supply
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Fig.3 Thermal system of an energy station
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Fig. 4 Hourly heating and cooling curves

g & F1 HMSITEARTLE
He g % % Table 1 Comparison of heating costs
l S : et fitdikG)  cop HAFER BT
R = o|& FLRHL 1.00 0.938 3157 m’ 87.457
+8 EE S 100 2400 11574kWeh  34.99%
FPHENA ! 25 FUIRA 1.00 2400  11574kW-h  90.94%
“ ‘ F: ORRSMAE 2.77 T6m*, P 33.77 MI/m’; @1 f 0.302 3
*ﬁ SE/RW +h) A4 0% 1) s DL 0.785 7 S/ (W -h) (B I BILIR
17 AT
ng COP hHRE R %

5 HHEZ[EARRZRESFHRREDERSGRE

Fig. 5 Flow chart of the system configuring an air source heat
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Table 2 Comparison of cooling costs
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Table 3 Comparison of heating revenues and costs at nigh
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Fig. 6 Schematic of the flue gas waste heat recovery system
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