
GEOTHERMAL AND SOLAR HYBRID
SYSTEMS

The hybrid system shows higher second-law

efficiency (up to 3.4% difference) compared to

combined individual geothermal and solar systems.

Also, many other considerations have been done in

terms of geothermal and hybrid combinations

[18-20]. However, in all of them neither

characteristic of abandoned oil wells nor the results

are presented in 
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differences have led many to examine the

advantages and technical feasibility of combining

geothermal and solar-thermal energy in hybrid

systems. The technical merits associated with

renewable geothermal-solar hybrid plant concepts

often take advantage of the concurrence of solar

energy with elevated daily temperatures that

decrease the efficiency
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Renewable hybrid energy systems using

geothermal energy: hybrid solar

thermal???geothermal power plant. Tab l e 7. Input

parameters f or PTC. Unit Valu e. Inner r ece ive r

diam ete r m 0.075.

Geothermal and Solar Hybrid Systems. Geothermal

co-production with solar PV is a natural pairing and

several geothermal operators have switched over to

this model. Examples include Cyrq Energy's Patua

project, Ormat's ???

Innovative solar-geothermal hybrid energy

conversion systems were developed for low

enthalpy solar and geothermal resources that take

advantage of the potential synergies of solar

thermal and ??? Expand
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Therefore, in addition to the system retrofit, the

other approach is to consider the hybrid

geothermal-solar system in the initial construction

stage, namely the green-field hybrid system, which

could further reduce the impacts of ambient

temperature and also extend the benefits of the

solar collector to the whole life span [26].

Meanwhile, a 

Geothermal-solar hybrid systems have been

successfully implemented in various settings

worldwide, demonstrating their practicality and

effectiveness in meeting energy demands while

reducing environmental impact. One notable

example is the Stillwater Geothermal-Solar Hybrid

Plant in Fallon, Nevada, USA. This innovative

facility combines a 33 MW 

Economically, hybrid geothermal-solar systems also

outperform with a lower levelized cost of electricity

of $0.091 kWh versus $0.254 kWh for solar PV

systems. These results highlight the environmental

and economic advantages of hybrid

geothermal-solar systems, while also emphasizing

their limited scalability to regions with geothermal

activity.
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As more geothermal and solar systems are

integrated, these changes will inevitably impact our

current energy infrastructure. Infrastructure

Adaptation for Hybrid Systems Existing

infrastructure will need to adapt or be replaced to

accommodate this hybrid system, including the

development of better energy storage solutions.

? Jordan is currently facing an energy crisis

characterized by a heavy dependence on imported

fossil fuels, prompting the nation to target a 50%

share of renewable energy by 2030. This study

introduces a novel approach by simulating hybrid

solar-geothermal heat pump systems tailored to

various Jordanian locations, assessing both their

energy efficiency and economic ???

Regardless of extensive research on the design of

heat pump systems in order to supply the energy of

the building by using alone geothermal energy or

alone solar energy, limited studies have been

conducted on the use of ground-solar hybrid

systems maybe because of the lack of desirable

potential of geothermal and thermal sources

simultaneously 

(C) 2025 Solar Energy Resources 4 / 8 Web: https://www.gebroedersducaat.nl



GEOTHERMAL AND SOLAR
HYBRID SYSTEMS

The U.S. Department of Energy (DOE) is exploring

the potential of using hybrid applications to raise

power plant outputs at low cost. During 2014,

industry partner Enel Green Power???in

collaboration with Idaho National Laboratory and

National Renewable Energy Laboratory ???began

work to quantify the economic benefits of combining

geothermal and solar ???

One of the early researches on hybrid systems has

been proposed in the year 1979, using geothermal

heat for feedwater heating and solar heat to boil

water for use in a steam turbine in hybrid solar and

geothermal systems [12]. The study went on to build

a comparable cycle based on molten salt storage,

as well as a number of additional fossil 
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Through the complementatary of geothermal and

solar energy for the hybrid power generation, their

distinct advantages will be highlighted the

reasonable stable and efficient hybrid conversion is

thus achieved, and the first geothermal-solar hybrid

power system (Stillwater power plant) has been

already built in Nevada, USA [20]. Based on the 

A thermo-economic study found that a

solar-geothermal hybrid system with a two-stage

ORC increases the system's net power output by

6.3% (Ayub et al., 2015). Based on their extensive

research, it was discovered that thermodynamic

performance in solar-geothermal hybrid power

generation systems is superior to standalone

geothermal systems.

A hybrid geothermal-solar system in solar heating

mode is analyzed and optimized. The geothermal

stream has the potential to provide up to 240 MW

thermal energy to the ORC and the heat transfer 
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The unit operates in two modes: a) as a binary

geothermal power plant utilizing a subcritical

Organic Rankine Cycle; and b) as a hybrid

geothermal-solar power plant utilizing a supercritical

cycle 

Some solar???geothermal hybrid systems have

been proposed, like that of Archibald and

Karagiorgas [1], [2], who report heating and cooling

of buildings and geothermal solar desalination as

discussed by Garc?a-Rodr?guez [3]. However, this

is the first time that a solar???geothermal system

has been proposed for electricity generation.

Additional work is planned to evaluate commercial

opportunities and alternatives for geothermal/solar

hybrid systems. Impact The positive results

demonstrated could enhance deployment of clean,

renewable energy technologies in regions where

geothermal and solar resources overlap.
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The hybrid system shows higher second-law

efficiency (up to 3.4% difference) compared to

combined individual geothermal and solar systems.

Also, many other considerations have been done in

terms of geothermal and hybrid ???

Elminshawy et al. [] developed a new humidification

dehumidification (HDH) desalination system

integrated with a hybrid solar-geothermal energy

source as shown in Fig. 4.Geothermal water was

used to heat saline water inside the still via a heat

exchanger in the basin of the still. Air was heated by

a solar air heater and induced by a blower to be

humidified ???

Employment of the proposed hybrid

solar-geothermal trigeneration system provides

substantial economic and environmental benefits.

This is why the system reduces fossil fuels''

consumption and it utilizes renewable geothermal

and solar energies which are abundant and

inexpensive. However, the system can only be

installed at locations where 
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