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Activity A5-1: Techno-economicanalysison comparisonbetween thermal and PVexistingsolar
coolingsystemsincludingaswell LCAapproachandEcolabelsensibility.

Techno-economicanalysis
Theanalysisshould be performed for all the systemsexaminedin this action (systemsinstalled in
PalermoandMessina,systemfrom TECSOL,etc.).

The analysisfor the two systemsinstalled in Palermo(Freescooand Air handling unit desiccant
cooling) will start in the next months, basedon the technicaland economicKPIidentified 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

Developedactions: UNIPAis carryingout the followingLCAstudies:

• FREESCOO: the LCAiscompleted

• Air Handling Unit DesiccantCooling (AHU-DEC)equipped with a hybrid photovoltaic/thermal (PV/T)
system: analysisof the manufacturingandend-of-life stepsis completed.

Theassessmentof the operationalstep is in progress.

Air handling unit desiccant cooling (AHU-DEC) 

Activity A5-1: Techno-economicanalysison comparisonbetween thermal and PVexistingsolar
coolingsystemsincludingaswell LCAapproachandEcolabelsensibility.

FREESCOO
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Developedactions: UNIPAis carryingout the followingLCAstudies:

• SHCsysteminstalledin Messina(adsorptionchiller): the LCAiscompleted.

Energy PaybackTime = 13.66 year
GWP PaybackTime = 10.89 year

Energy Return Ratio= 0.67

LCA analysis

Activity A5-1: Techno-economicanalysison comparisonbetween thermal and PVexistingsolar
coolingsystemsincludingaswell LCAapproachandEcolabelsensibility.
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Developedactions: UNIPAis carryingout the followingLCAstudies:

• SHCsysteminstalledin Messina(adsorptionchiller): the LCAiscompleted.

Energy PaybackTime = 13.66 year
GWP PaybackTime = 10.89 year

Energy Return Ratio= 1.00

LCA analysis

Activity A5-1: Techno-economicanalysison comparisonbetween thermal and PVexistingsolar
coolingsystemsincludingaswell LCAapproachandEcolabelsensibility.
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We are waiting for new contributions to perform the LCA

Other potential LCA analyses

Activity A5-1: Techno-economicanalysison comparisonbetween thermal and PVexistingsolar
coolingsystemsincludingaswell LCAapproachandEcolabelsensibility.
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Developactions: UNIPAis carryingout literature review of LCAstudieson thermal and PVexistingsolarcooling
systems. Theliterature studieswill be summarizedby usinga format alreadydevelopedwithin Task38.

Results: Theliterature reviewis in progress.

LCA analysis

Activity A5-1: Techno-economicanalysison comparisonbetween thermal and PVexistingsolar
coolingsystemsincludingaswell LCAapproachandEcolabelsensibility.

12 literature studies

1. Product
2. Authorsandreference
3. Descriptionof the product
4. Productcharacteristics
5. Metadata
6. LifeCycleInventory
7. ProductEco-profile
8. Primaryenergysavingandavoidedemissions
9. Paybackindexes

Literature review of LCA studies on thermal and PV existing solar cooling systems
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Activity A5-2: Definition of Key PerformanceIndicators (KPI)of the market availablesystems
and possiblecharacterizationtest method (permitting to lead to a quality labeling schemefor
new generationsolarcoolingsystems)aswell asstandards.

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

Usefullife 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: GWPis a measureof the relative, globallyaveraged,warmingeffect arisingfrom the emissions
of a particular greenhouse-gas. The GWPrepresentsthe time-integrated commitment to climate forcing
from the instantaneousreleaseof 1 kgof a tracegasexpressedrelative to that from 1 kgof carbondioxide.

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 PerformanceIndicators (KPI)of the market availablesystems
and possiblecharacterizationtest method (permitting to lead to a quality labeling schemefor
new generationsolarcoolingsystems)aswell asstandards.
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Activity A5-2: Quality labelingscheme
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Activity A5-2: Quality labelingscheme
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Activity A5-2: Quality labelingscheme
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TheLCAtool developedwithin Task48hasbeenupdated.

What isnew?
-New designand functionality (non-editable equations, componentselectionfrom a drop down
menu,enter newdata,export in PDFof eachpage,etc.);

-Somenewcomponentshavebeenadded: 2 heatpumps(10kW,30kW); 1 absorptionchiller(100
kW)andair cooler;

-Comparing4 different systems simultaneously: SHC,SHCequipped with PV, conventional,
conventionalequippedwith PV.

Updateof the LCAtool developedwithin Task48

The test of the tool is ongoing 

Pointsfor discussion

• Beta-testing by external users

• Intellectual property of the tool
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Updateof the LCAtool developedwithin Task48
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TO BE DISCUSSED
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DATABASE
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DOMINANCE ANALYSIS FOR THE LIFE CYCLE OF THE SHC SYSTEM
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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
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THANK YOU FOR YOUR ATTENTION

Prof.Marco Beccali, Prof.Maurizio Cellura, Ing. Sonia Longo
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