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Source: Author s File.
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Methodology

Table 1 Conditions and Considerations for the ORC and

Ealina Cycle Simulations
Temperature of the geothermal source 91°C
Temperature difference in the steam 10 °C
generator
Temperature difference in the condenser 10 °C
Isentropic efficiency of the steam turbine 85 %
b) Thermal scale image Isentropic efficiency of the pump 80 %
Efficiency of the electric generator 96 %
Effectiveness of the steam generator 100 %
Effectiveness of the heat exchanger
o 70 %
c) 3D limage inzide the greenhouse
] . ) Effectiveness of the regenerator (Kalina) 70 %
Figure 7 Primary Plain, Los
MMass flow rate of the geothermal fluid 1 kg's

Negritos. Source: Authors
File.




Table 2 Equations used for the ORC and Ealina cycle
simulations (eqn. 1-153)
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Figure 9 General outline of the Kalina cycle



Table 3 Comparison of the results of the Kalina cycle
zitnulation in terms of pressure, concentration, and

efficiency obtained

Pressure % (Concentration of Efficiency of
(bar) ammonia in the Ealina cycle
mixture) (%4)
0.48 6612
0.58 4 858
10
0.EB 2714
0.78 1052
0.48 -3.509
0.58 1495
20
0.68 .75
0.78 6215
048 -18.7
0.58 -10.93
30
0.68 -5.445
0.78 6803

Results

Table 4 Simulation rezults of the ORC

No. | P(MPa) | T(°C) | h(kJ/kg) | s(kl/kg K)
1 | 07487 | 2000 | 92.13 0.3432
2 1265 | 2938 | 9268 0.3433
3 1265 | 8200 | 3126 1.025
1 | 07487 | 8400 | 3016 1.025

Table 5 Simulation results of the Kalina cycle
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Results

12 Net Power Output / kWe

In the case of the net power output of both cycles and the

efficiency obtained respectively, it can be observed that while

the Kalina cycle’s efficiency (6.61%) was higher than the ORC’s

efficiency (4.58%), the power output does not behave in the

same way (10.54 kWe and 5.77 kWe, respectively), as observed
Working Fluid in Graphic 4 and 5.

ER134a m NH3-H20

Graphic 5 Net power output for both cycles



Conclusions

The analysis indicates that these types of electric power generation plants are possible
alternatives for low enthalpy sources, as in the case of the town of Los Negritos, Michoacan.
Also, it was detected that while the Kalina cycle has higher thermic efficiency than the ORC
cycle, the net power output was greater for the latter.

This is attributed to the temperature difference in the steamer; on the cycle side, it is higher
for the ORC than for the Kalina. That said, the heat used by the ORC in the steamer is
considerably greater than what is used in the Kalina cycle. More exhaustive studies of the
analyzed conditions are needed in order to determine the benefits of these cycles.
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