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Abstract

In this study, an ORC (Organic Rankine Cycle) is investigated for a low-temperature
geothermal power generation by a simulation method. A steady-state simulation model is
developed to analyze cycle’'s performance. The model contains a turbine, a pump, an
expansion valve and heat exchangers. The turbine and pump are modelled by an isentropic
efficiency. Simulations were carried out for the given heat source and sink inlet
temperatures, and given flow rate that is based on the typical power plant
thermal-capacitance—rate ratio. HFC-245fa is considered as a working fluid of the cycle.
Simulation results, at the given secondary working fluids conditions, show that even though
the power can be presented by both the evaporating temperature and the turbine inlet
superheat, it depends on the evaporating temperature primarily.
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Fig. 3 Power of the HFC-245fa Rankine cycle
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Table 1. Simulation result at the maximum power

output condition

Symbol  Description Value

Terit Critical temperature 154.1 T

T Pump exit temperature 269 T

T Evaporator inlet temp.  33.87 [

Ty Evaporating 64.7 T
temperature

T Turbine inlet 64.7 T
temperature

Ty Turbine exit 3819 T
temperature

Ts Condenser inlet temp.  27.97 T

Ts Condenser exit temp. 26.72 T

X5 Condenser inlet quality >1

i, Refrigerant mass 08206 kg/s
flow rate

Peit Critical pressure 3,640 kPa

Py Turbine inlet pressure 5286 kPa

Ps Pump inlet temperature 159.2 kPa

Py/Ps  Turbine pressure ratio  3.320

U3 Turbine inlet volume 00344 m’

v&/Wher  Turbine inlet flow 2007 mY/]J
rate per unit power

vy/Us Volume ratio across 3.349
the turbine

Two Heat source exit temp. 59.27

Teo Heat sink exit temp. 2375

Weet Net power 14.08 kW

Ws Pump power 02839 kW

Wi Turbine power 14.36 kW

n Cycle efficiency 8.24
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