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Activity A5-1: Techno-economic analysis on comparison between thermal and PV existing solar
cooling systems including as well LCA approach and Eco label sensibility.

Techno-economic analysis
The analysis should be performed for all the systems examined in this action (systems installed in
Palermo and Messina, system from TECSOL, etc.).

The analysis for the two systems installed in Palermo (Freescoo and Air handling unit desiccant
cooling) will start in the next months, based on the technical and economic KPI identified in the
Activity A5-2.

!!! For developing the action, the contribution from all partners is needed. In detail, 
information and data on reference systems and existing thermal and PV solar cooling 

systems, as well as on storage systems, should be collected by partners and will be 
used to carry out the techno-economic and LCA analyses.
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LCA analysis

Developed actions: UNIPA is carrying out the following LCA studies:

• FREESCOO: the LCA is completed

• Air Handling Unit Desiccant Cooling (AHU-DEC) equipped with a hybrid photovoltaic/thermal (PV/T)
system: analysis of the manufacturing and end-of-life steps is completed.

The assessment of the operational step is in progress.

Air handling unit desiccant cooling (AHU-DEC) 

Activity A5-1: Techno-economic analysis on comparison between thermal and PV existing solar
cooling systems including as well LCA approach and Eco label sensibility.

FREESCOO
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Developed actions: UNIPA is carrying out the following LCA studies:

• SHC system installed in Messina (adsorption chiller): the LCA is completed.

Energy Payback Time = 13.66 year
GWP Payback Time = 10.89 year

Energy Return Ratio = 0.67

LCA analysis

Activity A5-1: Techno-economic analysis on comparison between thermal and PV existing solar
cooling systems including as well LCA approach and Eco label sensibility.

UNIVERSITA’ DEGLI STUDI DI PALERMO
DIPARTIMENTO DEIM



Developed actions: UNIPA is carrying out the following LCA studies:

• SHC system installed in Messina (adsorption chiller): the LCA is completed.

Energy Payback Time = 13.66 year
GWP Payback Time = 10.89 year

Energy Return Ratio = 1.00

LCA analysis

Activity A5-1: Techno-economic analysis on comparison between thermal and PV existing solar
cooling systems including as well LCA approach and Eco label sensibility.

UNIVERSITA’ DEGLI STUDI DI PALERMO
DIPARTIMENTO DEIM



We are waiting for new contributions to perform the LCA

Other potential LCA analyses

Activity A5-1: Techno-economic analysis on comparison between thermal and PV existing solar
cooling systems including as well LCA approach and Eco label sensibility.
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Develop actions: UNIPA is carrying out literature review of LCA studies on thermal and PV existing solar cooling
systems. The literature studies will be summarized by using a format already developed within Task 38.

Results: The literature review is in progress.

LCA analysis

Activity A5-1: Techno-economic analysis on comparison between thermal and PV existing solar
cooling systems including as well LCA approach and Eco label sensibility.

12 literature studies

1. Product
2. Authors and reference
3. Description of the product
4. Product characteristics
5. Metadata
6. Life Cycle Inventory
7. Product Eco-profile
8. Primary energy saving and avoided emissions
9. Payback indexes

Literature review of LCA studies on thermal and PV existing solar cooling systems
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Activity A5-2: Definition of Key Performance Indicators (KPI) of the market available systems
and possible characterization test method (permitting to lead to a quality labeling scheme for
new generation solar cooling systems) as well as standards.

Energy indicators

Global Energy Requirement (MJ)
Energy payback time (years)

Energy return ratio (a-dimensional)

Economic indicators

Money savings during the operation (€)
Initial cost ratio

Operation/maintenance costs ratio
Payback period (years)

Environmental indicators

Global Warming Potential (kg CO2eq)
Acidification Potential (kg SO2eq)

Eutrophication Potential (kg PO4
3-

eq)
Ozone Depletion Potential (kg CFC-11eq)

Photochemical Ozone Creation Potential (kg 
C2H4eq)

GWP payback time (years)

Social indicators

Customer satisfaction (qualitative)
Ease of use of the systems (qualitative)

Technical indicators

Useful life of the system (years)
Thermal Performance Coefficient (COPth) of 

the ab/adsorption machine
Solar Electric Performance Coefficient 

(COPElec-sol) of the system
Reliability of the system (%)
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FORMAT FOR KEY Global Warming Potential

Key performance indicator name: Global Warming Potential (GWP)

Typology (economic, energy or environmental, social, technical): Environmental indicator

Type of assessment (qualitative or quantitative):  Quantitative

Unit of measure (only for quantitative KPI): kg CO2eq

Description: GWP is a measure of the relative, globally averaged, warming effect arising from the emissions
of a particular greenhouse-gas. The GWP represents the time-integrated commitment to climate forcing
from the instantaneous release of 1 kg of a trace gas expressed relative to that from 1 kg of carbon dioxide.

Performance target: % reduction of GWP during the life-cycle of the system (to be fixed case by case)

Measurement process:  Life Cycle Assessment methodology

Activity A5-2: Definition of Key Performance Indicators (KPI) of the market available systems
and possible characterization test method (permitting to lead to a quality labeling scheme for
new generation solar cooling systems) as well as standards.

UNIVERSITA’ DEGLI STUDI DI PALERMO
DIPARTIMENTO DEIM



Activity A5-2: Quality labeling scheme
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Activity A5-2: Quality labeling scheme
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Activity A5-2: Quality labeling scheme
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The LCA tool developed within Task 48 has been updated.

What is new?
-New design and functionality (non-editable equations, component selection from a drop down
menu, enter new data, export in PDF of each page, etc.);

-Some new components have been added: 2 heat pumps (10 kW, 30 kW); 1 absorption chiller (100
kW) and air cooler;

-Comparing 4 different systems simultaneously: SHC, SHC equipped with PV, conventional,
conventional equipped with PV.

Update of the LCA tool developed within Task 48

The test of the tool is ongoing 

Points for discussion
• Beta-testing by external users
• Intellectual property of the tool
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Update of the LCA tool developed within Task 48
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TO BE DISCUSSED
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DATABASE
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OUTPUTS
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DOMINANCE ANALYSIS FOR THE LIFE CYCLE OF THE SHC SYSTEM



OUTPUTS
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DOMINANCE ANALYSIS FOR THE MANUFACTURING OF THE SHC SYSTEM



OUTPUTS
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DOMINANCE ANALYSIS FOR THE OPERATION OF THE SHC SYSTEM



OUTPUTS
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DOMINANCE ANALYSIS FOR THE END-OF-LIFE OF THE SHC SYSTEM



OUTPUTS
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THANK YOU FOR YOUR ATTENTION

Prof. Marco Beccali, Prof. Maurizio Cellura, Ing. Sonia Longo
Dipartimento di Energia, Ingegneria dell’Informazione e Modelli Matematici
Università degli Studi di Palermo
Viale delle Scienze Ed.9, 90128 Palermo, Italy
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