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History and development trends of flywheel-
powered vehicles as part of a systematic
concept analysis

1. Aims of the thesis 4. The flywheel hybrid assessment strategy
In order to successfully achieve a systematic analysis it was *Unmistakability (clear scheme) o *Short description of the vehicle
necessary to work out the following steps: > Transparent concept
iy L > Repeatable *Abstraction
«Acquiring historic and recent data o mep Loss analvsis
*Analyzing trends of technical specifications Objectivity eation
yzing > OT L€ pecitic -Universal validity (applicable to *Application of assessment- and
Creating a classification / categorization for flywheel powered all flywheel-powered vehicles) = rating tools
vehicles *Advertence of all relevant % mOd' r? ?m_elo}-l\l\//llethod
*Creating the actual assessment strategy parameters (holistic approach) | orphological Matrix
. . . 3. Value-Benefit-Analysis
*Applying the assessment strategy to three specific examples *Emphasis on the flywheel Conclusion
«Interpreting the results technology . 1, SWOT-Analysis
2. Trend analysis 5. Analysis Examples
The following parameters were analyzed over time The assessment strategy was applied to three examples of flywheel-
e Maximum rotational speed e Energy content e Energy density vehicles, each having a different hybrid structure and each one using a
—> Outliers were identified and discussed plus development intervals defined different technology to transfer the energy to the flywheel-unit .
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Fig.1: Trend of the energy content of flywheel (highly dynamic surge power Differential gearbox
hybrid vehicles and development intervals unit — ,Booster”) gearbox | |
] ] Fig.5: Volvo S40 flywheel hybrid,
. Fig.4: VW T2 flywheel hybrid, Aachen 1976 Eindhoven 1996
3. Influencing parameters P e
1 e N : ’
(Legal (Economic (SOCiaI (I'ransportation (Aerospace ﬂ’owerplants The CorreCt and Critical é ______________________________ i _________ Buses __— f—é_éa_sTaﬁI?_ Controller —A AC
t } { $ } . - - l;:u 1 —:[ -local traffic : rmw Kﬂﬂ\ (‘E@% : (F|¥W?eel) (30 kW) 2
r Interpretation of Figure 2 2 ' S SN = b
@enerah outercircumsta"@ Ca’a"e'dae"viféﬂiﬁfsem"'“D with its listed factors and g i Nt
their interactions holds the e | el i EEL
explanation of why the 5 - i
Deve]opment of d eve I O p m e nt - Of fIWVh e e I - ;EE ____________ SUVR%Z% of. l e . o _._ o _i Planetary gears tragt}/fr:tcr:{grs
Flywheel-vehicles powered vehicles has taken 3 T .. a fog e e s
such a discontinuous path. L i , HE[ S|

poor Predictability of loads

Therefore, actual examples Fig.7:AdvanceF Technology TransitEus,

Fig.6: Suitability of vehicles for flywheel application

have been assigned to each Austin, 2001
parameter and If possible -
Development of parts and o o .
< componerits > guantified and statistically 6 Conclusmns
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| Mechanical systems currently still reach higher degrees of efficiency
Fig.2: Influences on the development of flywheel A0 50 : C e e
hybrid vehicles 14 . but their potential is limited.
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 Categorization of vehicles Fig.3: Comparison of development activity of flywheel- multidimensional optlmlzatlon - mount

necessary powered vehicles and crude oil price over time problem : Fig.8: trade-offs during flywheel optimization
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