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Thermodynamic calculation and optimization of
geothermal power generation in Ganzi
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Chengdu 610096, China; 3. GuangZhou Institute of Energy Conversion, Chinese Academy of Sciences, Guangzhou 510640, China)

Abstract : A geothermal well in Ganzi was chosen for the study. To provide a reference for the design and construc-
tion of a geothermal plant, power generation techniques were selected and the thermodynamic process was calculat-
ed based on cold and heat source dala obtained through choke. Considering the power generation scale and equip-
ment supply, the organic rankine cycle (ORC) and its two improved versions were selected as the power generation
techniques. The power generation performances of the three techniques were compared using thermodynamic calcu-
lation. The resulis showed that there is an optimal evaporation temperature at which the power generation from unit
hot water is at a maximum. The optimal evaporation temperatures for basic ORC (BORC) , flashing ORC ( FORC) ,
and two-stage ORC (TSORC) are 60, 70 and 75 “C, respectively; the corresponding thermal efficiencies are 10.
74% , 10.89% and 11.45% ; the power generation from unit hot water 8.77, 10.09 and 10.3 kW - h/1; and the tail
water temperature 45.02, 35.55 and 37.9 C. Considering the above three parameters, the TSORC is the best cycle,
followed by the FORC.

Keywords : geothermal power generation; thermodynamic calculation; organic Rankine; performance comparison;
geothermal
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Fig.1 The tectonic location map of geothermal well
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Fig.2 Geothermal well site
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Table 2 Comparison of thermodynamic performance

s I/ M N/ ) mw,/_ Ty o/
¢ % (kW-h+t")(kg-s") <
BORC 60  10.74 8.77 1426 45.02
FORC 70  10.89 10.09 16.04  35.55
TSORC 75  11.45 10.3 1539 37.9
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