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Parameter Range Units

𝑻geo 30-200 ° C

�̇�geo 1-200 kg/s

xgeo 0-1 -

Input parameter



y

ORCFlash/Dry steam

250 150 50200 100

Flash /dry steam power plant
ORC power plant

High Temperature Heat pump
Refrigeration Absorption Cycle

Direct use

T
em

p
er

at
u

re

ELECTRICITY PRODUCTION:
• Flash/Dry steam power plant
• Binary Organic Rankine Cycle

ORC power plant

HEAT / COLD PRODUCTION:
• High Temperature Heat Pump 

HTHP.
• Refrigerator absorption

system R-ABS(absorption
water-ammonia).

DIRECT USE:
• Heat Exchangers HE.

Methodology



HTHP
R-ABS

250 150 50200 100

Flash /dry steam power plant
ORC power plant

High Temperature Heat pump
Refrigeration Absorption Cycle

Direct use

T
em

p
er

at
u

re

ELECTRICITY PRODUCTION:
• Flash/Dry steam power plant
• Binary Organic Rankine Cycle

ORC power plant

HEAT / COLD PRODUCTION:
• High Temperature Heat Pump 

HTHP.
• Refrigerator absorption

system R-ABS(absorption
water-ammonia).

DIRECT USE:
• Heat Exchangers HE.

Methodology



HE

250 150 50200 100

Flash /dry steam power plant
ORC power plant

High Temperature Heat pump
Refrigeration Absorption Cycle

Direct use

T
em

p
er

at
u

re

ELECTRICITY PRODUCTION:
• Flash/Dry steam power plant
• Binary Organic Rankine Cycle

ORC power plant

HEAT / COLD PRODUCTION:
• High Temperature Heat Pump 

HTHP.
• Refrigerator absorption

system R-ABS(absorption
water-ammonia).

DIRECT USE:
• Heat Exchangers HE.

Methodology



Thermodynamic performance

Turbine

Geothermal

Resources

Electricity

Production

Condenser
Heat Exchanger

Pump

6 7

12

Separator

8

9

3

4/5

Turbine
Power size
KW

Evaluation of wide range input, it has
been obtained a network of output
conerning system sizing and resource
condition (Installed Power, heat level,
Tout, mout, xout,….). Interpolating the
obtained ouputs enables us to
generate metamodels.

Methodology



Thermodynamic performance

Turbine

Geothermal

Resources

Electricity

Production

Condenser
Heat Exchanger

6 7

12

Separator

8

9

3

4/5

Condenser
Heat Level
KW

Pump

Evaluation of wide range input, it has
been obtained a network of output
conerning system sizing and resource
condition (Installed Power, heat level,
Tout, mout, xout,….). Interpolating the
obtained ouputs enables us to
generate metamodels.

Methodology



Thermodynamic performance

Turbine

Geothermal

Resources

Electricity

Production

Condenser
Heat Exchanger

6 7

12

Separator

8

9

3

4/5

Heat
Exchengers
Heat Level KW

Pump

Evaluation of wide range input, it has
been obtained a network of output
conerning system sizing and resource
condition (Installed Power, heat level,
Tout, mout, xout,….). Interpolating the
obtained ouputs enables us to
generate metamodels.

Methodology



Thermodynamic performance

Turbine

Geothermal

Resources

Electricity

Production

Condenser

6 7

12

Separator

8

9

3

4/5

Temperature
level – out
°K

Pump

Evaluation of wide range input, it has
been obtained a network of output
conerning system sizing and resource
condition (Installed Power, heat level,
Tout, mout, xout,….). Interpolating the
obtained ouputs enables us to
generate metamodels.

Methodology



Thermodynamic performance

Turbine

Geothermal

Resources

Electricity

Production

Condenser

6 7

12

Separator

8

9

3

4/5

Mass Vapor
Fraction – out

Pump

Evaluation of wide range input, it has
been obtained a network of output
conerning system sizing and resource
condition (Installed Power, heat level,
Tout, mout, xout,….). Interpolating the
obtained ouputs enables us to
generate metamodels.

Methodology



Economic cost
Data collection and economic correlations regarding the energy
systems sector, for the surface plant, and economic correlations
for other necessary elements such as geothermal wells:

[1] Turton, Richard. Analysis, 
Synthesis, and Design of 
Chemical Processes. Upper 
Saddle River, N.J: Prentice Hall, 
2003.

Machinery

Geothermal wells

Methodology

Economic Cost

𝑳𝑪𝑶𝑬 =
𝒔𝒖𝒎 𝒐𝒇 𝒄𝒐𝒔𝒕𝒔 𝒐𝒗𝒆𝒓 𝒍𝒊𝒇𝒆𝒕𝒊𝒎𝒆

𝒔𝒖𝒎 𝒐𝒇 𝒆𝒍𝒆𝒄𝒕𝒓𝒊𝒄𝒂𝒍 𝒆𝒏𝒆𝒓𝒈𝒚 𝒑𝒓𝒐𝒅𝒖𝒄𝒆𝒅 𝒐𝒗𝒆𝒓 𝒍𝒊𝒇𝒆 𝒕𝒊𝒎𝒆



Environmental impact

Life Cycle Assessment approach. ISO14040 and ISO14044 standard

• No available correlation between system and environemntal
impact

• Different systems need different LCI
• No many available inventories
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Results / Preliminary Results - 1

Power plant

name

Real case Metamodel Error

[MW] [MW] [%]

Power plant -

ORC
Qualtra 12.7 12.9 1.57%

Power plant -

Flash
Bagnore 22.7 22.1 2.64%

Power plant -

Dry steam
Chiusdino 22.3 23.035 3.30%

Validation of thermodynamic
metamodel

Qualtra is an ORC system of 10 MW.
The geothermal resource condition are:
Tgeo= 180°C; mgeo = 32.9 kg/s; xgeo = 1

Bagnore is an Flash power plant of 60
MW (three turbine of 20 MW). The
geothermal resource condition are:
Tgeo= 155°C; mgeo = 118.4 kg/s; xgeo = 0

Chiusdino is a Dry Steam Power plant
of 20 MW. The Geothermal resource
condition are:
Tgeo= 299°C; mgeo =117.6 kg/s; xgeo = 1



Results / Preliminary Results - 2
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Conclusions

• Development of a decision-making tool for finding the best solution for exploiting the
geothermal resource with respect to thermodynamic, economic, and environmental
performance indicators

• The metamodels of the power plants have been validated

• The environmental model has been completed for medium and low enthalpy uses

Next steps..

• We are working on the metamodels of HTHP and HE for different target uses

• Economic evaluation of different systems

• The environmental model of the wells and power plants is in the process of data collection for
the development of the final model. [University College of London]
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