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Comprehensive cascade application of "geothermal energy +" in engineering practice
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Abstract: To achieve the goals of carbon peaking and carbon neutrality in China, and to realize energy conservation,
emission reduction and clean energy utilization rate improvement, geothermal resource application methods are
summarized based on the storage of geothermal energy in China. The geothermal energy application mode has developed
from the single and extensive one, such as power generation or heating only, to a cascade and integrated one. According to
the conditions of geothermal and solar energy of a scenic spot, a new comprehensive cascade utilization scheme for
geothermal energy is designed, in which geothermal water is successively used for power generation, cooling, drying and
bathing. Since the temperature of geothermal water is only 80-90 “C after heat dissipation in pipes, it cannot be applied for
power generation by domestic generator sets. The temperature of geothermal water heated to 93 °C by solar energy can be
used to generate electricity. Then the temperature of geothermal water drops from 75 °C to 65 “C after cooling, and reduces
from 65 ‘C to 50 ‘C after drying. Finally, it reaches at 50 °C and is used for bathing. The "geothermal energy +"
comprehensive cascade utilization scheme realizes the “near-zero carbon” power supply of heat pump units, water pumps
and other equipment, improves energy utilization rate, reduces operating costs and achieves the sustainable development
of energy.
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Table 1 Situation of artesian springs in the scenic spot

i i FE/ (m?-d™) R C
7K1 590 92
ZK2 578 95
7K3 187 90
ZK4 264 95
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Fig.1 Comprehensive cascade utilization process
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Table 3 Classification of China’s solar energy resource

assessment standards
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Table 4 Classification of solar resource stabilityin China
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Table 5 Grading of direct radiation ratio in China
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Fig.2 "Geothermal energy +'" cascade utilization system
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Table 6 Designed and calculated parameters of the ORC power

generation system
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Table 7 Technical parameters of geothermal two-stage

refrigeration unit system
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Table 8 Technical parameters of geothermal drying devices
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Table 9 Voltage level of grid-connected distributed energy
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