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Life Cycle Engineering

v Wheara it all begins”
v All respurces are Iimited, mcluding ability of the earth
and amosphare to clean itz2lf

¥ Major water and atmosphere pollutants, e g, CO2 HOx
and S0x

v CO2 emizzions in the energy production process
{m particular the wind enerey aquipment production}

v Water confammation by indusiry, 2.g., waste disposal etc.

v Wasie and dizposal of contaminantz and resources, e.z.,
electronics, mercury, cellulose {paper)
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Sustainable Development

Dhfain zoal

v Mesting our needs without negative impact on the abality
of futurs generations to mest their needs

¥" Most disputes evolve around who is gommg to pav for
making the world clean and healthy
¥" Iz it natural to be sustainable (responsible. no debt, ..}
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Sustainability Chain in Wind
Energy

Enersy uzazs and envioonmental impact perzpecinve

v Extraction of natural respurces, e.g., iron ore, chemicals
celluloze

v Transportation of natural resources

¥ Production of raw materialz, ez, iron, fiber glass

v Fabrication and machining — material proceszing

v Azzembh of subsvatams

v Transporiation

v Final azzembly

¥ Sarvice (operations and maintenance)

v Product end of life
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Sustainable Manufacturing

v Sustainability iz of paramount importance
in wind energy industry dus to high material (eneray’)
contant, 2.2.. gearbox, tower, cablas

v Sustainability has not been sufficiently addrezsed at thiz dme
by the wind enersyv mdustry dus to the wind ensrgy “rush™

v Blow 1s the very last opporianity (zomewhat late} to addresz=
turbina life-cvcle enginsering iszues in wind industry
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The Four-Criteria Dilemma

v" Maximization of turbine performance
v" Maximization of turbine hife-cvele
v" Minimization of energy used to bualt a turbine

v" Minimization of environmental impacts

Emergmg solution: Predictive engineenng

Source of Decreased Wind

Turbine Life Time?
» Problem: Variabla loads
» Kev 133ue: Torgue management is a viable solntion to
reduction of extreme sfreszasz
+ Solution: Anticipation of the extreme loads {wind

conditions}

v Implementation: Predictive engineering

What to Do With an Old Wind
Farm Equipment?

v" Fenze (most preferred)
v" Remanufacture

v" Becycle

v" Dhsposal (should disappear)
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Life cycle enpimeenng
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Life Cycle Engineering

Best indusinal practices
¥ Fuji-Xerox
v" Caterpillar
v' Apphance mdustry, e.g., washers
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| Generator components
| dezizned for reuze

and remanufactoring
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UI's “Wind Turbine
Corporation™

Dieslzn process,
md%eng:n&m
v Eevin Lansan

Turbine Components

Rated power: T30 W
Total cost: $354
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