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MAIN GOAL:

TO DEVELOP A TOOL FOR ASSESSING THE
ENERGY AND ENVIRONMENTAL IMPACTS OF
SOLAR HEATING AND COOLING AND SOLAR AIR-
CONDITIONING SYSTEMS FOLLOWING A LIFE-
CYCLE APPROACH

The tool is in XLS format.
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ENERGY SOURCES U.M. QUANTITY
Electricity v kWh
Electricity, low voltage, Sweden (excluding import) - MJ

Electricity, low voltage, Switzerland (exduding import)
Electricity, low voltage, United Kingdom (exduding import)
Electricity, low voltage, Austria (incduding import)

Electricity, low voltage, Belgium (including import) L4
Electricity, low voltage, Bulgaria (including import)

Electricity, low voltage, Croatia (including import)

Electricity, low voltage, Czech Republic (induding import)

ENERGY SOURCES U.M. QUANTITY
Electricity kWh
Natural gas v MJ

Natural gas, burned in boiler atmosferic burner non-modulating, <100 kW, Europe
Natural gas, burned in boiler atmosferic low-NOx non-modulating, <100 kW, Europe
Natural gas, burned in boiler condensing modulating, <100 kW, Europe

Natural gas, burned in boiler condensing modulating, >100 kW, Europe =
Natural gas, burned in boiler atm. low-NOx condensing non-modulating, <100 kW, Europe

Natural gas, burned in boiler fan burner low-NOx condensing non-modulating, <100 kW, Europe -
Natural gas, burned in boiler fan burner non-modulating, <100 kW, Europe

Natural gas, burned in boiler modulating, <100 kW, Europe ~
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Natural gas v MJ

Natural gas, burned in boiler atmosferic burner non-modulating, <100 kW, Europe
Natural gas, burned in boiler atmosferic low-NOx non-modulating, <100 kW, Europe
Natural gas, burned in boiler condensing modulating, <100 kW, Europe

Natural gas, burned in boiler condensing modulating, >100 kW, Europe =
Natural gas, burned in boiler atm. low-NOx condensing non-modulating, <100 kW, Europe
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11 Gas boiler (10 kW) unit 1
12 Conventional chiller (10 kW) unit 1
13 Electric installation (PV system) unit
14 Photovoltaic panel, a-Si m
15 Photovoltaic panel, CdTe m
16 Photovoltaic panel, CIS m?
17 Photovoltaic panel, multi-Si m?
18 Photovoltaic panel, ribbon-Si m?2 =
19 Photovoltaic panel, single-Si m?
20 Inverter 500 W unit
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12 Absorpéon chiller (12 kW) 2605537 3121 MJ/unit 1376,15 12,553 kgCOzeqfunit 3
13 Absorpéon chiller (19 kW) 42850,54 4,69 MJ/unit 199587 18,83 kgCOzeqfunit
14 Adsorpéon chiller (8 kW) MJ/unit kgCOzegfunit
15 Ammonia | 4195 0 MJlkg 2,09 0 kgCOzxgkg
16 Auxiiary gas boier (10 kW) 6781,86 61,511 MJ/unit 363,67 12,039 kgCOefunit
17 Auxiliary conventional chiller (10 kW) 8131,09 7833 MJluni 1656,87 25,826 kgCOefunit
18 Cooling fower (35 kW) 2950,69 0 MJ/uni 151,35 0 kgCOyegfunit
19 Evacuated tube collector 1579,69 12,982 MJim? 86,52 3,931 kgCOzfm’
20 Flat plate collector MJim? kgCOzgm’
21 Glycol MJA kgCOzel
22 Heat storage (2000 1) 14811,72 21,316 MJ/uni 777,54 12,712 kgCOzeqfunit
23 Heat rejecion system MJ/uni kgCOzeqfunit
24 Pipes MJ/m kgCOzedfm
25 Pump (40 W) 118,17 0,374 MJ/uni 6,871 0,084 kgCOzeqfunit
26 Water 0,019 0 MJlkg 7.94E-04 0 kgCOzgkg
27
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30 Electricity
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28 GER
29 ENERGY SOURCES QUANTITY U.M. QUANTITY U.M.
30 Electricity
31 Elecirictty, low volage, Europe 12,288 MJ/kWh 0,561 kg COgkWh
32 Eleciricy, low volage, Austria (excluding imporf) 8,065 MJ/kWh 0,354 kg COfkWh
33 Eleciriciy, low volage, Belgium (excluding imporf) 12,512 MJ/kWh 0,363 kg COzeg/kWh
34 Electriciy, low vokage, Bulgana (excluding imporf) 15,523 MJ/kWh 0,786 kg COzo/kWh
35 Eleciricty, low vokage, Croafa (excluding imporf) 10,837 MJ/kWh 0421 kg COzg/kWh
36 Eleciricity, low vokage, Czech Republic (excluding imporf) 13,190 MJ/KWh 0,882 kg COgkWh
37 Eleciriciy, low vokage, Denmark (excluding imporf) 10,735 MJ/kWh 0,691 kg COzg/kWh
38 Electricty, low voltage, Finland (excluding imporf) 12,490 MJ/kWh 0434 kg COzeg/kWh
39 Electriciy, low voltage, France (excluding imporf) 13,627 MJ/kWh 0,105 kg COgkWh
40 Eleciricity, low voltage, Germany (excluding imporf) 12,662 MJ/kWh 0,744 kg COeg/kWh
41 Eleciricity, low voltage, Greece (excluding imporf) 18,658 MJ/kWh 1,175 kg COeg/kWh
42 Electriciy, low voltage, Hungary (excluding imporf) 17,091 MJ/kWh 0829 kg COef/kWh
a3 Elecirictty, low vokage, Ireland (excluding imporf) 13,059 MJ/kWh 0,897 kg CO2gkWh
a4 Eleciricity, low voltage, ltaly (excluding imporf) 10,705 MJ/kWh 0,716 kg COzgkWh
a5 Eleciricty, low voltage, Luxembourg (excluding imporf) 10,816 MJ/kWh 0,599 kg COzf/kWh
46 Elecirictty, low voltage, Netherlands (excluding imporf) 11,845 MJ/kWh 0,742 kg COzgkWh
a7 Eleciriciy, low voltage, Poland (excluding imporf) 16,050 MJ/kWh 1,365 kg COf/kWh
48 Electriciy, low vokage, Portugal (excluding imporf) 11,519 MJ/kWh 0,711 kg COzfkWh
49 Eleciricity, low vokage, Romania (excluding imporf) 12420 MJ/kWh 0,803 kg COzo/kWh
50 Eleciricty, low vokage, Slovakia (excluding imporf) 12,809 MJ/kWh 0411 kg COzg/kWh
51 Electricly, low voliage, Slovenia (exciuding imporf) 10,385 MJ/kWh 0,557 kg COzo/kWh
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Sheet No.3: SpeC|f|c impacts for SHC system

Microsoft Excel uso non commerciale

j % Arial Narrow

Calcolo LCA [modalita compatibilita] -

Home Inserisci Layout di pagina Formule Dati Revisione Visualizza Sviluppo

—l| '9/" ’ E]ﬁ--lTesto a capo Generale

£ || Ed Uniscie centra ~ | |E3 - 9% 00| %8

.00

Formatta Stili

=

5 3

Inserisci Elimina Formato

"""!’ 3 Somma automatica ~
\ @ Riempimento ~

27 @

Ordina Trovae

Incslla J (@1 C 8 [: — >0)| condizionale ~ come tabella~ cella~ - - - 2 Cancella ~ e filtra ~ seleziona ~
Appunti ™= Carattere F] Allineamento Fl Numeri IF] Stili Celle Modifica
A15 - (> I l Ammonia
A B D E G
73 Electricty, low volage, Romania (including imporf) 12499 MJ/KWh 0,806 kg COzgkWh
74 Electriciy, low voltage, Slovakia (including imporf) 11,932 MJ/KWh 0,502 kg COzgkWh
75 Eleciricty, low voktage, Slovenia (including imporf) 9,950 MJ/kWh 0,485 kg COzgkWh
76 Electriciy, low voltage, Spain (including imporf) 12,208 MJ/kWh 0,593 kg CO2egkWh
77 Electricty, low volage, Sweden (including imporf) 10,655 MJ/kWh 0,101 kg COegkWh
78 Electriciy, low voltage, Swizerland (including imporf) 10,983 MJ/kWh 0,148 kg COzgkWh
79 Electriciy, low voltage, United Kingdom (including imporf) 12,410 MJ/kWh 0,684 kg COzgkWh
80 Natural gas
81 |Nalural gas, burned in boler aimosteric low-NOx condensing non-modulaing, <100 kW, Europe 4,609 MJ/kWh 0,269 kg COzgkWh
82 Natural gas, burned in boler aimosferic burner non-modulaing, <100 kW, Europe 4443 MJ/kWh 0,262 kg COyeg/kWh
83 Natural gas, burned in boler condensing modulaing, <100 kW, Europe 4482 MJ/kWh 0,263 kg COeg/kWh
84 Natural gas, burned in boiler condensing modulaiing, >100 kW, Europe 4304 MJ/kWh 0,245 kg COzgkWh
85 Natural gas, burned in boier fan burner low-Nox non-medulaiing, <100 kW, Europe 4737 MJ/kWh 0,275 kg COeg/kWh
86 Natural gas, burned in boiler fan burner non-modulaéing, <100 kW, Europe 4482 MJ/kWh 0,263 kg COzgkWh
87 Natural gas, burned in boler modulaing, <100 kW, Europe 4482 MJ/kWh 0,263 kg COyeg/kWh
38 Natural gas, burned in boller modulating, >100 kW, Europe 4,304 MJ/kWh 0,245 kg COzgkWh
89 Natural gas, burned in industrial furnace, >100 kW, Europe 4,304 MJ/kWh 0,245 kg COzgkWh
30 Natural gas, burned in industrial furnace low-NOx, >100 kW, Europe 4444 MJ/KWh 0,251 kg COsegfkWh
91
92 o
o 10 eco-profiles of
> natural gas for the
97
4 4 » M| SHCsystem .~ Conventional system | Specific impacts SHC system .~ Specific impacts conven. system E u ro p ea n CO n teXt "
oy IR 1“ ' % G eeemere—s 5 0520
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Sheet No.4: Specific impacts for conventional system

Tool LCA draft [modalita compatibilita] - Microsoft Excel uso non commerciale

Home Inserisci Layout di pagina Formule Dati Revisione Visualizza Sviluppo @) - 8 X
y Li,i |':— I a% 7ﬁ ﬂ ﬁ;l iﬁ] 71 Mostra/Nascondi commento EE‘ L{@ &1 Proteggi e condividi cartella di lavoro
] 4y Mostra tutti i commenti : = @ Consenti agli utenti la modifica degli intervalli
Controllo Ricerche Thesaurus Traduci Modifica Elimina Precedente Successivo Proteggi Proteggi cartella Condividi o
ortografia commento Mostra input penna foglio dilavoro~ cartella dilavoro L2 Revisioni
Strumenti di correzione Commenti Revisioni
All v \ ) S | COMPONENTS
A B C D E F li
1 y #
2 4_ .
: Tosk 48 £&
: LCA METHOD TOOL .
SOLAR HEATING & COOLING PROGRAMME Quality Assurance & Support =
6
2 INTERNATIONAL ENERGY AGENCY Measures for Solar Cooling Systems
8
9
10 GER GWP
11 COMPONENTS 1 MANUFACTURING STEP END-OF-LIFE STEP UM MANUFACTURING STEP END-OF-LIFE STEP i
12 Gas boiler (10 kW) 6781,86 61,51 MJ/unit 363,67 12,04 kgC
13 Convengonal chiller (10 kW) 8131,09 7,83 MJ/unit 1656,87 25,82 kgC
14 Electric installason (PV system) MJ/unit kgC
15 Photovotaic panel, a-Si MJim? kaC
16 Photovotaic panel, CdTe MJ/m? kaC
28 GER GWP
29 ENERGY SOURCES QUANTITY U.M. QUANTITY U.M.
30 Electricity
31 Electricty, low vokage, Europe 12,288 MJ/kWh 0,561 kg COz/kWh
32 Electriciy, low voltage, Austria (excluding imporf) 8,065 MJ/KWh 0,354 kg COegkWh
33 Eleciriciy, low volage, Belgium (excluding imporf) 12,512 MJ/kWh 0,363 ka COxo/kWh
80 Natural gas
81 |Nalural gas, burned in boler aimosferic low-NOx condensing non-medulaing, <100 kW, Europe 4,609 MJ/kWh 0,269 kg COzgkWh
82 Natural gas, burned in boler aimosferic burner non-modulafing, <100 kW, Europe 4443 MJ/kWh 0,262 kg COzgkWh
33 Natural gas, burned in boller condensing modulaing, <100 kW, Europe 4482 MJ/kWh 0,263 kg COey/kWh
84 Natural gas, burned in boler condensing modulafing, >100 kW, Europe 4,304 MJ/KWh 0,245 kg COzgkWh
85 Natural gas, burned in boier fan burner low-Nox non-medulafing, <100 kW, Europe 4737 MJ/kWh 0,275 kg COyey/kWh
36 Natural gas, burned in boiler fan burner non-modulaéing, <100 kW, Europe 4482 MJ/KWh 0,263 kg COzgkWh
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Sheet No.5:__TotaI_[i'm|3acts for SHC system

mola (6 ¢ s [ -[@- A [E=EEE Huceenn- (@ % w82 | The tool shows:
Appunti ™ Carattere F] Allineamento I Numeri i
> -C A :
A ; c 5 : - 1)The total impact for each
1
L4
2 Toskl component/energy
3
4 LCA METHOD TOOL ) source,;
5 SOLAR HEATING & COOLING PROGRAMME Quality Assi
6 INTERNATIONAL ENERGY AGENCY teasures Tor e
7
0 An example...
9
]
0 COMPONENTS OF THE SHC SYSTEM , 2uli Mo |
11 Manufacturing Operation End-of-Lif Total
12 Absorpaon chiller (12 kW) 26055,37 3,13 26058,50
13 Absorpaon chiller (19 kW) 0,00 0,00 0,00
14 Adsorpion chiller (8 kW) 0,00 0,00 0,00
15 Ammonia 629,25 0,00 629,25
16 Auxiliary qas boiler (10 kW) 6781,86 61,51 6843,37
17 Auxiiary convengonal chiller (10 kW) 0,00 0,00 0,00
18 Cooling tower (35 kW) 2950,69 0,00 2950,69
19 Evacuated tube collector 55289,15 454 30 55743, 45
20 Flat plate collector 0,00 0,00 0,00
21 Gilycol 0,00 0,00 0,00
22 Heat storage (2000 I) 14811,72 2131 14833,03
23 Heat rejecion system 0,00 0,00 0,00
24 Pipes 0,00 0,00 0,00
25 Pump (40 W) 709,02 2,22 711,24
26 Water 0,19 - 0,00 0,19
27 Eleclricity - 264681,13 - 264681,13
28 Natural gas - 73953,00 - 73953,00
29 Total 107227 .25 33863413 542 47
30 |
LIRS " Snecific imnacts SHC svstem " Gnecific imnacts conven. svstem | Tatal imnacts SHC sustem

Tosk 48 $E
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Sheet No.5:__TotaI_'i'r|‘1|3acts for SHC system

Incslla } |6 € 8§ v|\;:§§§§§v1|é‘2vév; |= = =||%E :E|| &3 unisci e centra ~ |g§' % 000|[ %5 3% E The tOOI Shows:
Appunti ™ Carattere ] Allineamento P Numeri P

| 129 v (> £ | .

B A ; c 5 : - 1)The total impact for each
1
2 { Toskl component/energy
3
4 LCA METHOD TOOL ) source,;
5 SOLAR HEATING & COOLING PROGRAMME Quality Asy
6 INTERNATIONAL ENERGY AGENCY Measures for§
i 2) The impact for the
8
: An example... g
2 - S manufacturing and end-

COMPONENTS OF THE SHC SYSTEM -

1 Manufacturing _Operation End-of-Life _Total of-life of each com ponent
12 Absorpson chiller (12 kW) I 2605537 313 | 26058,50
13 Absorpton chir (19 ) 000 oW o of the system;
14 Adsorpson chiller (8 kW) 0,00 0,00 0,00
15 Ammonia 629,25 0,00 629,25
16 Auxiliary qas boiler (10 kW) 6781,86 61,51 684337
17 Auxiliary convensonal chiller (10 kW) 0,00 0,00 0,00
18 Cooling tower (35 kW) 2950,69 0,00 2950,69
19 Evacuated fube collecior 55289,15 45430 5574345
20 Fiat plate collecior 0,00 0,00 0,00
21 Giycol 0,00 0,00 0,00
2 Heat siorage (20001) 14811,72 21,31 14833,03
23 Heat rejecion system 0,00 0,00 0,00
2 Pipes 0,00 0,00 0,00
25 Pump (40 W) 709,02 2,22 711,24
26 Water 0,19 - 0,00 0,19
27 Electriciy - 264681,13 . 264681,13
28 Natural gas - 73953,00 - 73953,00
29 Total 10722725 33863413 54247 44640385
30
4 4 ) bl l Snecific imnacts SHC svsrem Snecific imnacts conven. qustem

SOLAR HEATING & COOLING PROGRAMME
INTERNATIONAL ENERGY AGENCY
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Sheet No.5:__TotaI_'i'm|3acts for SHC system
: = s 1 The tool shows:

5 : - 1)The total impact for each

Tosk component/energy
source;

2) The impact for the

EE
Inc?IIa . |6 € s ~|ii~-||&- A |=E = =|E E| = unisciecentra~ |3~ % 00|/ %8 52
Appunti ™ Carattere ] Allineamento P Numeri
| 129 - (> i
A B C
1 L4
2
3
4 s:'n LCA METHOD TOOL vt
5 SOLAR HEATING & COOLING PROGRAMME uality Assl
6 INTERNATIONAL ENERGY AGENCY Measures for 8
7
0 An example...
9

[y
o

11
12
13
14
15
16
17
18
19
20
21
22
23

24
25
26
27
28
29
30

I4

hl

COMPONENTS OF THE SHC SYSTEM

GER (MJ)

manufacturing and end-

Manufacturing_Operation End-of-Life _Total of-life of each com ponent
Absorpion chiller (12 kW) 26055,37 - 3,13 26058,50
Absorpson chier (19 kW) 0,00 0,00 0,00 of the SYStem;
Adsorpion chiller (8 kW) 0,00 0,00 0,00
Ammonia 629,25 0,00 629,25
Auxiliary aas boier (10 kW) 6781,86 61,51 6843 37 -
Auxiliary convengonal chiller (10 kW) 0.00 0.00 0.00 3 The tOtal Im act fOI‘ eaCh
ry f ! ,
Cooling tower (35 kW) 2950,69 0,00 2950,69 =
Evacuated tube colector §6289,15 45430 5574345 life- CycC le ste P
Flat plate collector 0,00 0,00 0,00 -
Gyeo 000 00 0 (manufacturing,
Heat storage (2000 I) 14811,72 21,31 14833,03 = =
s e 000 00 000 operation, end-of-life);
Pipes 0,00 0,00 0,00
Pump (40 W) 709,02 2,22 7124
Water 0,19 - 0,00 0,19
Eleciricity - 264681,13 264681,13
Natural gas Jaceact » 73953,00
Total 10722725 33863413 54247 44640385
4 bl l Snecific imnactes SHC svetem Snecific imnacts conven. qvstem

Tosk 48
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Sheet No.5:__TotaI_'i'm|3acts for SHC system

53
Incolta y|le ¢ & |[E | R A E =

[|££ #£|| B uniscie centra ~ | |3~ o, 000|| %5 52

i " The tool shows:

Appunti Carattere P Allineamento F] Numeri
[ 129 - ( |
' A B C D E F
: ¢ Task
3
4 LCA METHOD TOOL
5 SOLAR HEATING & COOLING PROGRAMME Mectiality Ase!
6 INTERNATIONAL ENERGY AGENCY
7
0 An example...
9
]
10 COMPONENTS OF THE SHC SYSTEM , GER(MY)
11 Manufacturing Operation End-of-Life  Total
12 Absorpion chiller (12 kW) 26055,37 3,13 26058,50
13 Absorpion chiller (19 kW) 0,00 0,00 0,00
14 Adsorpaon chiller (8 kW) 0,00 0,00 0,00
15 Ammonia 629,25 0,00 629,25
16 Auxiliary qas boiler (10 kW) 6781,86 61,51 6843 37
17 Auxiiary convengonal chiller (10 kW) 0,00 0,00 0,00
18 Cooling towser (35 kW) 2950,69 0,00 2950,69
19 Evacuated tube collecior 55289,15 454 30 55743 45
20 Flat plate collector 0,00 0,00 0,00
21 Gilycol 0,00 0,00 0,00
2 Heat siorage (2000 1) 14811,72 21,31 14833,03
23 Heat rejecion system 0,00 0,00 0,00
24 Pipes 0,00 0,00 0,00
25 Pump (40 W) 709,02 222 711,24
26 Water 0,19 - 0,00 0,19
27 Eleclricity - 264681,13 - 264681,13
28 Natural gas - 73953,00 - ZasER s
29 Total 107227,25 33863413 542 47 446403 85

30

[
LR Snecific imnacte SHC qvstem Snecific imnacte conven. evstem
SHC Tk 48 £
oA K 3

SOLAR HEATING & COOLING PROGRAMME
INTERNATIONAL ENERGY AGENCY

Total imnacts SHC svstem

T
Ll

1)The total impact for each
component/energy
source;

2) The impact for the
manufacturing and end-
of-life of each component
of the system;

3) The total impact for each
life-cycle step
(manufacturing,
operation, end-of-life);

4) The total impact for the
life-cycle of the SHC
system.
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Sheet No.5: Total impacts for SHC system
A picture of results...

Manufacturing step - GER (%) Pump (40
Life cycle impacts — GER (%) W); 0,66%

Heat storage /—
0% (2000 1); 13,81%

B Manufacturing A )
mmonia;
B QOperation 0.59%
End-of-Life
! ‘ Auxiliary gas
bojfi g%
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Sheet No.5: Total impacts for SHC system
A picture of results...

End-of-life step - GER (%)
Heat storage ~ Pump (40 W); Absorption

Operation step - GER (%) (20001): 3:95% A C? L?{Hi%r?%s}
oiler; 11,34%

Natural gas,
burned in
boiler
modulating,
<100 kW,
Europe
22%
Electricity, low
voltage, ltaly
(including
import)
78%

Evacuated tube
collector;
83,75%
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Sheet No.6: Total impacts for conventional system

In a similar way to the SHC system, the tool shows the impacts
for conventional system:

1)The total impact for each component/energy source;

2) The impact for the manufacturing and end-of-life of each
component of the system;

3) The total impact for each life-cycle step (manufacturing,
operation, end-of-life);

4) The total impact for the life-cycle of the SHC system;

5) A picture of results.
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Sheet No.7: Impacts comparison

- I L : - B
Tool LCA draft [modalita compatibilita] - Microsoft Excel uso non commerciale =
ca =
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g INTERNATIONAL ENERGY AGENCY Measures for Solar Cooling Systems
8

AL

10| ren GER (MJ) GVP (kg COz.,)
1 ystem Manufacturing Operation End-of-Life Total Manufacturing Operation End-of-Life Total
12 SHC system 107227,25 33863413 54247 44640385 576949 2204260 17533 2798742
13 Conventional system 14912,95 842497,58 6934 857479.87 202054 53813,05 3786 5537645
14
15 GER
1 900000 84249758
7 800000
18 700000
19 600000
§° _, 500000 B SHC syskem
2‘2 = 400000 33853413 comntomslose
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24 200000 10722725
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28
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Sheet No0.8: Payback indices

Calcolo LCA [modalita compatibilita] - Microsoft Excel uso non commerciale
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Ei Payback Time is defined as the time during which the SHC systi t
= nergy Payback Time is defined as the fime during which the SHC system mus GWP Payback Time is defined as the time during which the avoided GWP impact due
12 Nl ko harvel a3 uch primary eneryy a3 & fequios foq s producion and to the use of the SHC system is equal to GWP impact caused during its production and
13 disposal. The harvest energy is considered as net of the energy expenditure for yS & disposal pa 9
1 the system use. ‘
15 GERsicsysem = 107769,72 MJ OWPsicoyem 594482 kgCOseq
16 GERconvensonatsysem = 14982,29 MJ GWPconvensonatsyseem = 205840 kgCOs¢,
17 Eyear h= 20154,538 MJlyear GWPyea = 1271,018 kgCOaeofyear
18
19 Energy Payback Time = 460379841 year GWP Payback Time = 3,057720614 year 1
20 =
21 Energy Return Ratio=Eer;/GERsHc system
22
Energy Return Ratio represents how many times the energy saving overcomes

= the global energy consumption due to the SHC system.
24
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29 Energy Return Ratio = 4675371245
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Sheet No.8: Payback indices

Calcolo LCA [modalita compatibilita] - Microsoft Excel uso non commerciale
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= nergy Payback Time is defined as the fime during which the SHC system mus GWP Payback Time is defined as the time during which the avoided GWP impact due
12 work to harvet as much primary energy as it requires for its production and . ) .. .
. , , . to the use of the SHC system is equal to GWP impact caused during its production and
13 disposal. The harvest energy is considered as net of the energy expenditure for disposal
1 the system use. ‘
15 GERs#c sysem 107769,72 MJ GWPssic sysiem ) 5944 82 kgCO2eq
16 GERconvensonsisysem = MJ GWPonvensonatsysem = 2058,40 kgCOszq
Al
17 Eyear = 20154,538 MJlyear GWPyea = 1271,018 kgCOaeofyear
18
19 Energy Payback Time = 460379841 year P Payback Time = 3,057720614 year 1
20 1
21 Energy Return Ratio=Eer;/GERsHc system
22
Energy Return Ratio represents how many times the energy saving overcomes C I I C k O n th e Sy m bo I to
23 :
the global energy consumption due to the SHC system. . .

” display a brief
25 . .
26 CERs1c sysem 10776972 M description of the value.
27 Elers = 503863,45 MJ
28
29 Energy Return Ratio = 4675371245
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Sheet No.8: Payback indices

(w5 - v e o 'é" = K | v Calcolo LCA [modalita compatibilita] - Microsoft Excel uso non commerciale
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8
9
10 Energy Payback Time=(GERsc systemGERGonventional-system)/Eyear GWP Payback Time=(GWPsyc system GWPconventional-system)/ GWPyear
Ei Payback Time is defined as the time during which the SHC systi t
= nergy Payback Time is defined as the fime during which the SHC system mus GWP Payback Time is defined as the time during which the avoided GWP impact due
12 Nl ko harvel a3 uch primary eneryy a3 & fequios foq s producion and to the use of the SHC system is equal to GWP impact caused during its production and
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The tool will be completed
within October 2014.
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Thank you for your attention
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