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• SOLTERMIN Project (“Solar thermal solutions for integration 

in industrial processes”), funded by Spanish Government Call

RETOS 2017 (ENE2017-83973-R). Duration: 4 years

• Objective: development of compact and optimized solutions 

of concentrated solar thermal energy technologies suitable for 

supplying heat in industrial processes

•  Subtask 4.3 : Analysis of a hybrid solar mini-tower + 

Brayton cycle + multi-effect distillation unit 

o Non-consumption of water by the power cycle

o Capacity to integrate high T desalination systems (more efficient), no penalization of 

power cycle eficiency

o High modularity and capability of developing small power systems for areas with 

water scarcity

Motivation
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Fuel

Solar

• The system proposed is based on the AORA Solar Central 

Receiver tower system located at Plataforma Solar de Almería

System description

 100 kW hybrid solar/gas turbine. 

52 heliostats. Tower height: 30 m

(Only 50% of nominal power)
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• Exahust gases from Brayton cycle are directed to a heat recovery 

steam generator (HRSG) where steam is generated to drive the 

MED-TVC unit

System description

water

HRSG

Exhaust 

gases

270 °C

condensate

Exhaust 

gases

184 °C

200 °C, 15 bar

148 °C

150 °C, 5 bar

ThermoCompressor

Heating
steam

Flash box

End
Condenser

to desuperheater

Preheater Feed

Motive steam

Suction steam

Desuperheater

Demister

Evaporator

Compressed steam

1 2 1211i

PHX1

PHX2

Brine

Fresh water

Seawater 
intake

Cooling seawater

Plate heat 
exchanger

Splitter

Mixer

ሶ𝑚𝑚

ሶ𝑚𝑑

motive steam

𝑃𝑅 =
ሶ𝑚𝑑 ⋅ 2326

ሶ𝑚𝑚 ⋅ 𝜆𝑚



Workshop on Renewable Energies and Energy Efficiency in Water Treatments

EERES4WATER Project, September 26, 2022 7

Contents

Motivation

System description

Methods

Results & Discussion

Conclusions



Workshop on Renewable Energies and Energy Efficiency in Water Treatments

EERES4WATER Project, September 26, 2022 8

Methods

• Simulation structure:

 Input weather data (PVGIS)

 Solar field model (SolarPilot)

 Receiver & Brayton cycle 

model (Modelica)

 MED-TVC model (EES)

• Python has been used to 

integrate all the models and 

add a GUI, which allows to 

perform the simulations and 

generate the results

• The MED-TVC model has 

not been yet integrated
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Methods

• Solar Field model

 The SolarPILOT tool from NREL was used to model the heliostat field

 It can determine hourly distribution of concentrated solar irradiance

onto the receiver

Heliostats layout
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Methods

• Receiver and Brayton cycle models (Modelica)
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Methods

• MED-TVC model

o A first-principles model has 

been implemented in 

Engineering Equation Solver 

(EES)

o Polynomial equations have 

been obtained by performing 

simulations using the MED-TVC 

operation model

o The results from the simulations 

have been fitted by the Matlab

tool MultiPolyRegress
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Methods

• GUI in Python
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• GUI in Python
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Methods

• GUI in Python
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Results & discussion

• Motive steam pressure analysis MED-TVC

 15 bar, 198.3 °C  32 m3/d, PR = 13.37

 5 bar, 151.8 °C    47.2 m3/d, PR = 12.8
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Results & discussion

• Study case (only power)

 Location: PSA, Almería

 Date: June 15
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Results & discussion

• Study case
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Conclusions

 A simulation tool able to estimate the annual power and 

water produced in a hybrid solar mini-tower with multi-effect 

distillation unit is being developed

 The results for a simulation period at any specific location 

includes power distribution over the receiver, temperature 

profiles, and performance indicators

 Two different motive steam pressures have been analyzed 

in the thermal vapor compressor in a preliminary analysis: 5 

bar and 15 bar. The lowest motive steam pressure leads to 

the higher water production (47 m3/d)
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Appendix

MED-TVC model


