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Abstract: A multi energy complementary system based on aquifer reservoirs was constructed, and the
temperature response characteristics of the aquifer multi energy complementary system and the tempera-
ture variation law of the production well were analyzed. The influences of the reinjection temperature,
bottomhole pressure difference, and well spacing on the temperature of the production well were ex-
plored. Finally, the significance of each factor was analyzed through the response surface methodology.
The results indicate that the system can effectively extend the service life of geothermal wells and
achieve the function of outputting stable energy by exchanging and balancing fluctuating energy through
heat exchange within the formation. Increasing the reinjection temperature can slow down the decrease
in temperature of the production well. Increasing the bottomhole pressure difference can shorten the
equilibrium heat production time and accelerate the temperature drop of the production well. Increasing
the well spacing can prolong the stability time of the production well and slow down the temperature drop
of the production well. With the response surface analysis method, the primary and secondary order of
the four factors affecting the water temperature of production wells was analyzed as: well spacing>bo-

ttomhole pressure difference >reinjection temperature >service life. The interaction between reinjection
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temperature and well spacing had the greatest impact.

Key words; aquifer reservoirs; rock and soil energy storage; multi energy complementary system; tem-

perature seepage coupling; thermal recovery effect
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Fig. 1 “Geothermal+” multi-energy complementary system based on deep aquifer thermal storage system
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Tab.1 Formation research parameters of numerical models

HA®E/ (kg - m™) EARER/(W-m' - K) AALHRE/(J kg™ - C) FLBR
2 870 4.9 1 900 0.033
BiEH/md KR/ (kg - m™) KA/ (T - kg - C™")
22 1 000 4 200
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Fig. 3 Cloud chart of geothermal reservoir temperature field variation
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Fig. 4 Temperature variation curve on the bottom of production wells
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Fig. 10 Effect of well spacing on the bottom temperature

of producing wells 30 years later
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Tab. 2 Test factors and levels
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Tab. 3 Response surface test design and results
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Tab. 4 Response surface methodology analysis of variance
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