








Drivetrain Innovations

The technology: This
blossoming R&D company in
the Netherlands has come up
with a new and innovative
transmission development. 4
Known as the Hybrid CVT,

DTI's module combines the

benefits of a mild hybrid CVT

with those of a peak-shaving

flywheel. The advanced module S
transforms a pulley CVT into a

fuel-efficient, high-performance, and cost-effective hybrid
transmission. According to the company, the Hybrid CVT has
numerous benefits over rival hybrid transmissions, including low
manufacturing and investment cost, a design that’s based on
existing transmission designs, low battery power demands and
longer battery life, high flywheel power assist and fast engine
start, high top speed, towing, and electric maneuvering.
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HYBRID TRANSMISSION

The technology: ZF is also working hard on hybrid transmissions.
The German supplier’s new eight-speed unit might be the first
multiratio transmission to provide for a stop/start function without
an auxiliary pump, but even so, the company says that installing
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The technology: A novel multispeed transmission for EV applications has been
developed by this growing UK-based supplier — and early simulation studies
show that the innovation could reduce battery energy consumption by 10%
without there being much increase in cost and packaging. The heart of the
system is a gear-shifting concept, based on twin-shaft principles, which enables
the ratio to be changed with no break in torque delivery. Vocis engineers

are also developing new, high-precision
electromechanical actuators for the unit

that work with the battery voltage to give
improved efficiency. If it works — the
technology will be installed in demonstrator
vehicles by the end of the year — the potential
of the technology could be great, with
benefits being zero torque interruption during
shifts, lower additional losses than with a
single-speed transmission, and scalability to
any practical number of ratios.

a full hybrid version of the eight-speed auto is no problem and
requires no modifications to the basic design, with the eight-
speed hybrid box being designed for all current hybrid functionalities.
The electric motor, clutch, torsional vibration damper, and
hydraulics for a full hybrid concept have been fitted in the
transmission in a space-saving
package. In fact, ZF insists
that the eight-speed auto as a
full hybrid requires the same
installation space as a
conventional version. Even

a mild hybrid with a starter
generator (ZF’s DynaStart)

can be easily installed in

the transmission regardless

of installation space.
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HYBRID TRANSMISSIONS

The technology: The problems

of additional weight and cost

associated with conventional

hybrid-electric powertrains may

be reduced by using simpler [ ]
mechanical flywheel systems,

according to full-toroidal traction

drive specialist Torotrak.

Manufacturers striving to reduce

CO, emissions from buses and

urban commercial vehicles have

carried out numerous trials using hybrid-electric powertrains with
regenerative braking. Such systems have a great cost penalty;

in some cases doubling the price of the base vehicle. Torotrak
says a more cost-effective approach is to use flywheel hybrid
technology similar to that developed for Formula 1 racing. As well
as the economic benefit, these systems have the potential to
deliver fuel savings of more than 20% over the UK bus test cycle
and to package around the existing powertrain without drastic
redesign of the base vehicle. “Compared with conventional
electric hybrids, flywheel-based mechanical hybrid systems offer
a much shorter payback time on investment,” explains Torotrak’s
engineering director, Roger Stone. “They are also a fundamentally
more efficient approach as energy remains in the mechanical
state. With electrical regeneration there is an efficiency loss at
each state change — from mechanical to electrical to chemical
and back again.” The basic architecture of a mechanical hybrid is
a lightweight, high-speed flywheel connected via a CVT to the
base powertrain. The CVT accommodates the large speed
variations between the flywheel and the driveline while permitting
the exchange of mechanical energy in either direction.
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The technology: Codenamed the Electronic Shift Gearbox,

LuK’s concept works by making use of a starter alternator that’s
connected to one of the transmission intake shafts, enabling the
alternator to take on several functions. For example, when driving
normally the alternator serves as a replacement for the dynamo. It
may also replace the starter and therefore fire the engine into life
via the gearbox, enabling a stop/start function. When braking,
LuK’s ESG can disconnect from the engine and use as much as
energy as possible to charge the battery. One noteworthy feature
is that the starter alternator is also able to move an A/C compressor,
driven by the same shaft,
also guaranteeing a pleasant W4
climate inside the vehicle when
the engine is switched off.
Although LuK says this

concept is one for the future, ‘

the German supplier says its

tomorrow’s world technology

can reduce fuel consumption .
.-

by as much as 20% over a
manual gearbox.

The technology: Heralded by many analysts as a leader in hybrid
transmissions development, Aisin has been working extremely
hard in this area over the past decade. Two new innovations have
caught the eye this year: the first is the HR-10F, a 4WD hybrid
transmission that the supplier says realizes vehicle performance
that's on a par with V12 engines but with the fuel efficiency of
3-liter class vehicles. The HR-10F also boasts extreme quietness
due to the reduction of radiated sound and vibration transmission
by advanced analyzing technology, making this unit ideal for high-
end, luxury vehicles. Aisin’s second noteworthy development is a
FWD two-motor hybrid system that features high-performance
inverters within a compact package. The technology operates
due to the transaxle containing
two motors and two inverters for
traction and generation. Higher
output from the generator is
made possible by adopting a
booster and pressure rising
control, and low fuel consumption
control is realized by means of
optimum-engine operation and
brake-energy regeneration.
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