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Abstract

In this research and for the first time, the performance of hybrid solar-gas turbine power plants modified with
humidification-dehumidification (HD) desalination process was simulated with TRNSY'S. The system included a 4.6 MW
gas turbine, solar tower and HD process with air heater and open cycle for water and air. The results showed that in the
hybrid solar-gas turbine power plants, the solar power supplied about the 35-45% of required energy and the amount of
fossil fuel consumption was reduced. Also, the emission of CO2 was declined for about 40%. The electric power and
efficiency of hybrid system was slightly lower than gas turbine only due to the pressure losses in piping and receiver of
solar system. The results of HD desalination indicated that the increase in the temperature and relative humidity of the
inlet air increased the amount of fresh water production and increase in the temperature of inlet saline water declined its
production. Moreover, the amount of fresh water production had an optimum value respect to the mass flow rate of air
and with increasing the air flow, the amount of fresh water production increased and then decreased. In addition, if the
mass flow rate ratio of saline water to dry air was equal to 1.8, the gain output ratio (GOR) had a maximum value of 2.
Variation of GOR in terms of returned air at different inlet air temperatures was explained.

Keywords: Hybrid power plants, Solar tower, Fossil fuels, Desalination, TRNSY'S
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10. Reverse Osmosis (RO)

11. Humidification-Dehumidification (HD)
12. Saline water

13. Fresh water

14. Medina

15. Mathematica

16. Zamen
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1. Photovoltaic (PV)

2. Concentrated solar power plant (CSP)

3.Parabolic trough concentrators (PTC)

4. Parabolic dish concentrators (PDC)

5. Solar tower (ST) or central receiver/power tower
6. Linear Fresnel reflector (LFR)

7. Solar-fossil hybrid power plants

8. Multi Effect Distillation (MED)

9. Multi Stage Flash (MSF)
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