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Hall effect cylinder heads
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e Beginning in 1998
0 Operation of spark-ignited
and diesel compression benchtop models
— Ad-hoc gasoline machine produced 309W [1]
— Second generation diesel prototype operated between 50-60 Hz [2]
o Analytical/numerical simulations of various configurations [1, 3]

— Initial understanding of adverse work and cycle-to-cycle energy
balance

— Parametric study observed relationships between heat addition,
combustion duration, peak pressure, frequency, translator mass,
stroke and compression ratio

 Need for increased engine speed and flywheel-like
energy storage mechanism position sensing difficult and
necessary for control
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The proposed system

 Rigidly connected pistons
oscillating between 2-stroke HCCI

combustion cycles

e Springs included to

* raise frequency

e enable stroke-to-stroke energy
storage

e tailor translator motion

e Ported intake/exhaust events
designed for steady state
operation

e Coil and magnets designed for
desired state power output

/Tuned intake pipe Resonant dead volume
ﬁ - Heat sink yoke

Alternator windings Bearing support
3 phase Spring compression
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demonstrated
o Otto cycle stability

o0 Adverse work due to pre-TDC
combustion and heat transfer losses

dimensionless position

adverse work
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58%

o Multi-cycle transient response of stroke/compression ratio

o Minimal effect of work force profile
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Simulation

* Initial optimization depends on
existing simulation

« Parametric study to explore
design space

« Highly interdependent and
nonlinear input/output
relationships

 Component design iterations
embedded within multi-cycle
system simulation

 Validated by closed form
parametric study
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