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What went wrong with
the hydraulic hybrid?

* not electric

¢ poor demonstrators

» poor efficiency
» NOISY

» too expensive

¢ we were not ready
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4-quadrant transformer
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4-quadrant transformer

% too many (sliding) interfaces




4-quadrant transformer

% too many (sliding) interfaces

% hollow pistons limit swash angle




a new design of the
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port

spherical back side

actuator & balance pistonJ>
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cylindrical bearing spherical bearing
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cylindrical bearing spherical bearing

one degree of freedom

vrijdag 6 april 2012



cylindrical bearing spherical bearing

one degree of freedom three degrees of freedom
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Fuler rotations

cos(é)-cos(q)) - cos(ﬁ) : sin(é‘) : sin(cp)
sin(é) . COS((p) + cos(ﬁ) . cos(é) . Sin((p)

sin(/g’)-sin(cp)

~cos|(5)-sin(¢) - cos(p)-sin(5) - cos(¢)
_Sin(a).sin((p) + cos(ﬁ) : cos(é) : COS(cp)

sin(ﬁ) . cos(qo)

sin(ﬁ)-sin(é)
—sin(/a’)-cos(é)

cos(/a’)
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Fuler rotations

the ‘Oiler’ transformer
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spherical bearing surface
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hydrostatic force
from one kidney
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cylindrical bearing surface
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the Oiler transformer
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the Oiler transformer

2 rotating interfaces




the Oiler transformer

2 rotating interfaces

solid pistons
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Development target

average)cycle efficiency:

87% = 93%
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the importance
of a high efficiency
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influence efficiency transmission components

series hybrid fuel consumption NEDC
(Exin = 397 Wh, Egyag = 767 Wh, Nyce = 37%)

average cycle efficiency nt of each
transmission component
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