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Activity A5-1: Techneeconomicanalysison comparisonbetween thermal and PV existing solar
coolingsystemsncludingaswell LCAapproachand Ecolabel sensibility.

Il For developing the actionthe contribution from all partners is neededn 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 techneeconomic and LCA analyses.

Techneeconomicanalysis
The analysisshould be performed for all the systemsexaminedin this action (systemsinstalled in

Palermoand Messina,systemfrom TECSOlefc.).

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

Activity A5-2.
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Activity A5-1: Techneeconomicanalysison comparisonbetween thermal and PV existing solar
coolingsystemsncludingaswell LCAapproachand Ecolabel sensibility.

LCA analysis
Developedactions UNIPAs carryingout the following LCAstudies

« FREESCOfthe LCAscompleted
Air Handling Unit DesiccantCooling (AHUDEC)equipped with a hybrid photovoltaic/thermal (PV/T)
system analysisof the manufacturingand end-of-life stepsis completed

Theassessmenbf the operationalstepisin progress

»

o,

FREESCOO

Air handling unit desiccant cooling (AHBEC)
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Activity A5-1: Techneeconomicanalysison comparisonbetween thermal and PV existing solar
coolingsystemsncludingaswell LCAapproachand Ecolabel sensibility.

LCA analysis

Developedactions UNIPAis carryingout the following LCAstudies W o ‘
» SHGysteminstalledin Messina(adsorptionchiller). the LCAiscompleted _I—:—‘ ——
o, N 2
GLOBAL ENERGY REQUIREMENT (GER) (MJ GLOBAL WARMING POTENTIAL (GWP) (kg ]
System Manufacturing Operation End-of-Life /;m Manufacturing Operation End-of-Life Total ‘
SHC system 129273.23 127309.78 666.86 257249 87 7083.97 7608.15 336.90 15029.02 &
Conventional system 10654 .49 21463617 18.94 225309.60, 1668.13 12863.85 2884 14560.83 | Q\
~——— ~———— e, Joa S
GER & P l
250000 -
21483617
200000
150000 - 129273.23 127309.78
2 m SHC system
100000 ® Conventional system
50000 - . _
. 10654 49 666,56 1994 EnergyPaybaCleme = 13.66 year
Manufacturing Operation End-of-Life GWPPaybaCleme - 1089 year
GWP Energy Return Ratio= 0.67
14000 - 12863 .85
12000
10000
4 760815
Sj 8000 1 108397 m SHC system
< 6000 - = Conventional system
4000 -
2000 1668.13
0 - 336.90 28.84

Manufacturing Operation End-of-Life
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Activity A5-1: Techneeconomicanalysison comparisonbetween thermal and PV existing solar
coolingsystemsncludingaswell LCAapproachand Ecolabel sensibility.

LCA analysis

Developedactions UNIPAis carryingout the following LCAstudies

» SHGysteminstalledin Messina(adsorptionchiller). the LCAiscompleted

GLOEAL ENERGY REQUIREMENT (GER) (MJ GLOBAL WARMING POTENTIAL (GWP) (kg
ysiem Manufacturing Operation End-of-Life Total Manufacturing Operation End-of-Life Total
SHC system 129344 .48 19096466 666.86 320976.00 7086.95 11412.22 336.90 18836.07
Conventional system 10654 .49 32195425 18.94 332627 1668.13 1929578 28.84 20992.75
GER
350000 - 321954 25
300000 -
250000 -
200000 190964.66
2 H 3HC system
150000 - 129344.48 )
m Conventional system
100000 -
50000
10854.49 666.86  18.94
0 - T .
Manufacturing Operation End-of-Life
GWP
25000 -
20000 1 1929578
£ 15000
% 1141222 m 5HC system
= 10000 7086.95 u Conventional system
5000
1668.13
336.90 28.84
D 4

Manufacturing Operation End-of-Life

EnergyPaybacklime = 13.66 year
GWPPaybackrime 10.89 year

Energy Return Ratio= 1.00
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Activity A5-1: Techneeconomicanalysison comparisonbetween thermal and PV existing solar
coolingsystemsncludingaswell LCAapproachand Ecolabel sensibility.

Other potential LCA analyses

We are waiting for new contributionsto perform the LCA
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Activity A5-1: Techneeconomicanalysison comparisonbetween thermal and PV existing solar
coolingsystemsncludingaswell LCAapproachand Ecolabel sensibility.

LCA analysis

Developactions UNIPAIs carryingout literature review of LCAstudieson thermal and PV existingsolar cooling
systems Theliterature studieswill be summarizedoy usingaformat alreadydevelopedwithin Task38.

Results Theliterature reviewisin progress

Literature review of LCA studies on thermal and PV existing solar cooling systems

L2 Erele studles

Product

Authors andreference

Descriptionof the product
Productcharacteristics

Metadata

Life Cyclelnventory

ProductEcaeprofile

Primaryenergysavingand avoidedemissions
Paybackindexes

©COoNOO~WNPE
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Activity A5-2: Definition of Key Performancelndicators (KPI)of the market available systems
and possiblecharacterizationtest method (permitting to lead to a quality labeling schemefor
new generationsolarcoolingsystems)aswell asstandards

Energy indicators Environmental indicators
Global EnergiRequiremeni{MJ) Global Warming Potential (kg 60
Energy payback time (years) Acidification Potential (kg $S£)
Energy return ratio (@imensional) Eutrophication Potential (kg RQ,)
Ozone Depletion Potential (kg GEL)
Economic indicators Photochemical Ozone Creation Potential (kg
CoHyed)
Money savings during the operation (€) GWP payback time (years)
: In't'a.l cost ratio : Technical indicators
Operation/maintenance costs ratio
FEOEIELgElen] (eels) Usefullife of the system(yearg
Social indicators Thermal Performance Coefficiel@QR,) of
the ab/adsorption machine
Customer satisfaction (qualitative) Solar Electric Performance Coefficient
Ease of use of the systerfcualitative) (COR\eesop) Of the system

Reliability of thesystem(%o)
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Activity A5-2: Definition of Key Performancelndicators (KPI)of the market available systems
and possiblecharacterizationtest method (permitting to lead to a quality labeling schemefor
new generationsolarcoolingsystems)yaswell asstandards

FORMAT FOR KEY Global Warming Potential

Key performance indicator naméslobal Warming Potential (GWP)
Typology (economic, energy or environmental, social, technidah)vironmental indicator
Type of assessment (qualitative or quantitativel)uantitative

Unit of measure (only for quantitative KPljg CQ,,

Description GWPIis a measureof the relative, globally averaged warming effect arisingfrom the emissions
of a particular greenhousegas The GWPrepresentsthe time-integrated commitment to climate forcing
from the instantaneousreleaseof 1 kg of a trace gasexpressedelative to that from 1 kg of carbondioxide.

Performance target% reduction of GWP during the IHeycle of the system (to be fixed case by case)

Measurement processiife Cycle Assessment methodology
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Activity A5-2: Quality labelingscheme

[inrerta pickure of Eherprtem] Cireert abricf dersriptionaf therorkem)

Energy KPI= Envirommental KPI=
GER (M) GWF [kq Giz,,):
EFT (xearr): AF (kq S0z,
ERF: EF (kaF0y™, )

OD0F (kq CFC-11,,):

FOCF [kqCaHy. )

GWP-FT {year):

Ecomomic KPIs Social KPI=
MEDaLl): (e
ICR (1) ELZ:
QMG
FF (vearr]:

Techuical KPI=

ULZ {yearr]:
GOF:
COFEl .l

REi(x]):

Encrqyindicatorr: Glokal Enerqy Fiequirement (GERY; Encraqy Fayback Time (EFT); Encerqy Feturn Ratio (ERRD;
Environmentalindicatorr: Glokal Warminq Fotential (GWF); A<idifization Fatential (AF); Eutrophization Fotential (EFJ;
Dzone Depletion Fotential (ODF); Fhoto<hemizal Dzane Greation Fotential (FOCGFR Y GWF Fayback Time [GWF-FT];
Ezonomizindizatorr: Man ey ravingr during the operation (ME00]; Initial zark ratin (IGR); Operationfmainkananze zorkr rakio
(OMEY; Faybackperind (FFD;

dicatorr: CurkomerratirFackion [GS); Eare of ure of Eherpreem (EUE);

Tezhnizalindizatarr: Ureful life of theryrtem (ULE); Thermal perfarmanse zaefFizienk of the abfadrorption mashine [GOFEh];
Saolar Eleztriz FerfFormanze CocfFizient of theryrtem (ZOFEle c-rol); Reliakilivy of theryrtem (RE].




s:m
SOLAR HEATING & COOLING PROGRAMME
INTERNATIONAL ENERGY AGENCY

IPARTIMENTO DEIM

Activity A5-2: Quality labelingscheme

NIVERSITADEGLI STUDI DI PALERMO

"r =
QUALITY LABEL SCHEME M‘(' 3 {i"'

SOLAK HEATING & COOUING PRIGRAMME NEW GENERATION
INTERNATICHAL ENERGY AGEHCY SOLAR COOLING & HEATING SYSTEMS

Picture of the system The system

[insert a picture of the system) [insert a

1sert @ brief description of the system)
Energy KPls Environmental KPls
GER (MJ): GWP (kg CO3.q):
EPT [years): AP (kg 502.5):
ERR: EP (kg PO o)

ODP (kg CFC-11.,):

POCP Ikg CzH,hq}:

GWP-PT (year):

Tosk 53 £
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Activity A5-2: Quality labelingscheme

Economic KPIs Social KPIs
MSDO (€): CS:
ICR [€): EUS:
OMC (€]):
PP (years):

Technical KPIs

ULS (years):

COP4:

COPaecsor

RS (%):

Key of KPIs

Energy indicators: Global Energy Requirement (GER); Energy Payback Time (EPT); Energy Return Ratio (ERR);

Envircnmental indicators: Global Warming Potential (GWP); Acidification Potential (AP); Eutrophication Potential (EP); Ozone
Depletion Potential (ODP); Photochemical Ozone Creation Potential (POCP); GWP Payback Time (GWP-PT);

Economic indicators: Money savings during the operation (MSDO); Initial cost ratio (ICR); Operation/maintenance costs ratio (OMC);
Payback pericd (PP);

Social indicators: Customer satisfaction [C5); Ease of use of the system (EUS);

Technical indicators: Useful life of the system (ULS); Thermal performance coefficient of the ab/adsorption machine (COPth); Solar
Electric Perfarmance Coefficient of the system (COPElec-sol); Reliability of the system (RS).
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Updateof the LCAtool developedwithin Task48

TheLCAool developedwithin Task48 hasbeenupdated

Whatis new?
-New designand functionality (non-editable equations componentselectionfrom a drop down
menu,enter new data, exportin PDFof eachpage,etc.);

-Somenew componentshavebeenadded 2 heat pumps(10 kW, 30 kW), 1 absorptionchiller (100
kwW)andair cooler,

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

The test of the tool is ongoing

Pointsfor discussion
» Betatesting by external users
» Intellectualproperty of thetool
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Updateof the LCAtool developedwithin Task48
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MAIN PAGE
SHC System SHC System with PV Conventional System mmn\:i?:apfvmm

Impact Comparison PayBack Indices RESET ALL

| Recommendation for users: please note that this tool must be used only for academic and research activities

Disclaimer LCA method tool

This License Agreement is a legal agreement for the LCA method tool. By installing, copying or otherwise using the LCA method|
tool, you agree to be bound by the terms of this Agreement.

This calculator tool is not intended to provide specific advice or recormmendations in any circumstances. It may not cover aspects)
of your particular situation and an investigation with different tools could produce a different result

The Members of IEA Task 48 assumes no respansibility for any errors or omissions within the calculator tool. The Members of [EA]
Task 48 makes no representation or warranty of any kind whatsoever with respectto this calculator tool. Under no circumstances)
shall the Members of IEA Task 48 be held liable for any loss or damage (including any type of damage), which may be attributable
ta the reliance on and use of the calculator tool.

I

activity is considered non-commercial only if its results are not intended primarily for the benefit of a third party, are made available
to anyone without restriction on use, copying, and further distribution, and are furnished at no more than the cost of reproduction
and shipping.
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TO BE DISCUSSED
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OUTPUTS

DOMINANCE ANALYSIS FOR THE LIFE CYCLE OF THE SHC SYSTEM
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DOMINANCE ANALYSIS FOR THE MANUFACTURING OF THE SHC SYSTEM
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DOMINANCE ANALYSIS FOR THE OPERATION OF THE SHC SYSTEM
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OUTPUTS

DOMINANCE ANALYSIS FOR THE END -OF-LIFE OF THE SHC SYSTEM
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THANK YOU FOR YOUR ATTENTION

Prof. Marco BeccaliProf. Maurizio CelluraJng. Sonia Longo

Dipartimento di Energia, Ingegneria dell’'Informazione e Modelli Matematici
Universita degli Studi di Palermo
Viale delle Scienze Ed.9, 90128 Palermo, Italy



