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THE MYTH ABOUT RE EMISSIONS

Renewableenergyresourcesare regardedasone of the

solutionsto the twin challengesof energy (security/

cost) and the climate change, Populara myth that

renewableenergydevicesneverpaybackthe energyor

CQ embedded in them persistent particularly
prevalentamonganti-wind lobby and anti-renewables
lobby 1]

http://toryaardvark.com/2010/12/29/ukwind-turbinesconsumemore-enerygythan-they-produce/
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THE TRUTH ABOUT RE EMISSION

asaresult manyrenewabledevelopersare asked
for this information. on the other hand another
myth persist not only among supporters of
renewable energy but also and among wide
proportion of environmentalist and regular
citizens that Is. renewable energyis 100% clean
and has no CQ footprint at all. both claims are
equallydeceptive
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WHAT IS EMBODIED ENERGY (CARBON)

The embodied energy... can be taken as the total
primary energy consumed (carbon released) over its lif
cycle. This would normally include (at least) extraction,
manufacturing and transportation.

|deally the boundaries would be set from the extraction
of raw materials (including fuels) until the end of the
products lifetime.
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(including energy from manufacturing, transport,
energy to manufacture capital equipment, heating &
lighting of factory maintenancedisposal..etc), known
asW/ NIt DNl Iththﬁecomecommonpractlce
to specifythe embodiedenergyas W/ NJ t&®R'T8-Hhi S
which includesall energy (in primary form) until the
product leavesthe factory gate. The final boundary
conditionis W/ NJ' e & § AwhishinEludesall of the
energy consumeduntil the product has reachedthe
point of use(i.e.buildingsite)¢ (2
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Due to the complexity of calculations and the wide
range of production methods, transportation distances
and other variables for some building products, exact
figures for embodied energy vary from study to study.
Fortunately, precise figures are not necessary. [3]
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LIFE CYCLE ASSESSMENT INDICATORS

A We should be able to develop a Key indicators to perform
what is widely called: Life Cycle Assessment to better
understand or to interpret the term Embodied Energy. those
key indicators for the renewable energy industry may include:

A Energy intensity (kJ/kWh)

A Carbon intensity or footprint (gGZkWh)
A Energy payback (months)

A Carbon payback (months)

A Energy Return on Energy Invested.
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IMPORTANT NOTE

Those indicators are just like every
thing in REthey are site dependent
ThesamePVsysteminstalledin Berlin
and iIn Amman will have different
energypaybakeperiod
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THE CASE STUDY

We aim to study the following environmentalindicatorsapplied
to the lifecycleof different PVtechnology

A Carbon intensity or footprint (gGZkWh)
A Energy payback (months)

A Carbon payback (months)

A Energy Return on Energy Invested
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which includes PV technology like
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EMBODIED ENERGY IN PV

Photovoltaic (PV) Cells Type Energy MJ per | Carbon kg CO2

m? per m?
Monocrystalline (average) 4750 242
Polycrystalline (average) 4070 208
Thin film (average) 1305 67|
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ENERGY PAYBACK

Multicrystalline, current

2t

Thin-film, curreni

Multicrystalline, anticipated .

System Components
I Balance of system

Technology (current and anticipated)

B Frame
Thil'l'f"l'l"l. | Module
anticipated
0.0 0.5 1.0 15 2.0 2.5 3.0 35 4.0
Years
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LCA OF ENERGY RETURN

Embodied energy (carbon) are indicators related to the
productionphasemore than the life cycleof the technology

Forlife cycleassessment the following indicators should be
considered during the three phases of the project:

A Energy intensity (KJ/kWh)

A Carbonintensity or footprint (QCQYkWh)

A Energy Return on Energy Invested (kWh)
(dimensionless quantity )
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By simulating the energy yield oSt system and thin
film PV system for 30 years and using the average valu
of embodied energy the we calculated the following:

c-Si Thin film
Embodied energy (kWh/kW) 7,310 4,036
30 years yield (kwWh/kW) 47,252 46,047

Energy Return on Energy Invested 6.5 11.4
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LCA OF ENERGY RETURN FOR DIFFERENT TECHNOLOGIES

30
25
20
15
10

5

Vestas Solar SolarPV Nuclear Gas Coal
v112-3.0 conc.
MW

JUST c. | o 5 UNIVERSITA

Jordan University of Science and Technology DI SIENA ']240
Insert the name of your institution

0




Co-funded by the
KY E N EPLA N Erasmus+ Programme
Developing skills in the field of integrated energy of the European Union

planning in MED Landscapes

CONCLUSION

A For every 1 kWh investedin crystalline silicon it will
return 6.5 kWhor 11.4 in thin film PVover its 30 year of
expectedoperationallife. Whereasif you invest 1kWhin
coalyoutypicallyget 0.28 kWhin return.

A In this contextthe thin film PVis haslessenvironmental
Impactin term of energyrecoursesand carbonfootprint
(g/kWh).

A The difference between TFand c-Siis not significantin
carbonsaving, about60 MT of CQ2 isdisplacedn 30Y
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