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ARTICLE INFO ABSTRACT

In this paper, a geothermal binary cycle cogeneration system based on TRCC is
investigated. Pressurized hot water enters the separator, where the vapor part enters the
steam turbine and the liquid part enters the heat exchanger to produce cooling, heating,
and power (ORC turbine).The results showed that the irreversibility in heat transfer
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exergy efficiency decreases by 9% with the deviation of turbine number 2 from the
ideal state (decrease in efficiency from 100% to 70%). This reduction is 4% for turbine

Keywords: number 1, pump and compressor equipment. The economic or exergeoeconomic study
Energy and exergy analysis, of the power plant showed that the decrease in the efficiency of turbine number 2 from
EXergeoeconomics, 100% to 70% caused an increase in the cost of power generation from 2.5 cents/kwh to
CCHP, 2.8 cents/kwh, which shows an increase of 12%. The increase in power production cost
Geothermal. for turbine number 1 and pump is 4%.
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Introduction

Today, the increase in energy demand as well as the environmental problems of fossil fuels have
caused the use of reneawable energy sources with higher efficiency to be considered. One of the latest
technologies is the apllying of a simultaneous system of combined cooling heat and power (CCHP) by
geothermal energy with a combined cycle of instantaneous-binary evaporation. Geothermal fluid
output can be in two states: vapor-liquid and high-pressure liquid. The application of the
instantaneous-binary system is for high-pressure liquid fluid, which is also known as a hybrid power
plant. In the present work, an energy, exergy and exergeoeconomic (economic) evaluation is
performed on the instantaneous-binary evaporation cycle along with the CCHP system based on the
TRCC cycle. The innovation of the present work is to investigate the effect of equipment deviation
from the ideal state including turbine, compressor, pump and ejector.

Methods
In this system, water and CO, are the operating fluids. Hot water comes out of the separator under
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pressure from the ground with a certain percentage of water and steam (according to the pressure of
the separator). The steam produced in the separator enters the turbine number 1 and with the
production of a certain electric power, it enters the condenser number 1 and returns to the ground. The
liquid part enters heat exchanger number 2, which enters the first cycle of power generation with CO,
base refrigerant. In this cycle, in addition to generating power, there is also a heater. In cycle No. 2,
the ejector reduces irreversibility and waste compared to the expansion valve. In the present work, the
EES software is used to solve the energy, exergy and economic equations. This software has a library
of thermophysical properties of different materials and it solves the need to manually enter the
properties in the new temperature and pressure.

Results

This article investigates the effect of equipment deviation from the ideal state in a CCHP geothermal
system. The current cycle is a simultaneous production cycle including the production of power,
heating and cooling, whose input source is geothermal energy. In the present work, energy, exergy and
economic evaluation is done using EES cod and SPECO algorithm. The exergy analysis showed that
heat exchanger No. 1, condenser No. 1, heat exchanger No. 2 and the ejector contribute the most to the
exergy destruction of the system. This result confirms that irreversibilities are maximum in heat
transfer related equipment. Further, the exergeoeconomic or economic analysis showed that turbine
number 1 and turbine number 2 have the highest investment cost rate and exergy destruction cost rate.
The results showed that the current CCHP power plant was more sensitive to turbine number 2, which
is the turbine related to the ORC cycle section, so that by reducing the efficiency to 70%, the net
output power of the power plant reaches from 4234 kW to 2800 kW, which It shows a decrease of
51%. These reduction values for turbine number 1, pump and compressor are 18%. The examination
of energy and exergy efficiencies showed that with the deviation of turbine number 2 from the ideal
state (decrease in efficiency from 100% to 70%), the amount of energy and exergy efficiencies
decreases by 9%. This reduction is 4% for turbine number 1, pump and compressor equipment. The
economic or exergeoeconomic study of the power plant showed that the decrease in the efficiency of
turbine number 2 from 100% to 70% caused the cost of power production to increase from 2.5
cents/kwh to 2.8 cents/kwh, which shows an increase of 12%. The increase in power production cost
for turbine number 1 and pump is 4%.

Conclusion

Decrease in efficiency from 100% to 70%) cause decrease of 51% for turbine number 2 and 18% for
turbine number 1, pump and compressor at output power. The energy and exergy for turbine number
decreases by 9%, 4% for turbine number 1, pump and compressor equipment. The cost of power
production to increase from 2.5 cents/kwh to 2.8 cents/kwh for turbine number 2, which shows an
increase of 12%. The increase in power production cost for turbine number 1 and pump is 4%.
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