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Advantages of Parker’s Hydraulic Fan Drive Systems

Power to Drive Fan

When Multi-Wing launched its
PressureMax design initiative, the
axial fan manufacturer wanted to
create a vital tool to assist engine
manufacturers in meeting Tier 4
emissions standards. Achieving
compliance has resulted in some
complex aftertreatment systems
that have increased heat-rejection
by 40% in some configurations.
As space in engine compartments
dwindled to accommodate these
systems, the need for a narrowprofile versatile impeller that can
generate higher static pressures in
the cooling package was evident.
Using CFD, 3D modelling, flow
diagnostics and rapid prototyping,
the design team studied variables
such as turbulence intensity and
the effect of contraction ratios in
the working section of the blade
to hone the impeller’s performance
for the target design criteria.
Tier 4 engine compartments
essentially require high-pressure
fans, and the PressureMax delivers
up to 20% more pressure than
standard airfoils. The new profile
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A hydraulic fan drive reduces tip clearance and improves airflow by 10-15%.
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Providing for the highly accurate
control of the fan system with a
degree of packaging flexibility can be
achieved via electrification of the cooling
fans and the use of hydraulic drives.
However, for a fully featured system
that has been correctly designed for
the application, an electric fan solution
can offer the greatest degree of
flexibility and, when combined with
an efficient vehicle charging system,
the best overall efficiency.
Avid Technology and its partner EMP
Advanced Products are seeing their
eFan Micro Hybrid systems become
widely adopted across the heavy-duty
vehicle industry, with over 6,000 units
fitted in the USA, delivering fuel savings
of 5-15%. The system uses ultra-highperformance electric cooling fans, an
electronic controller and a new heat
exchanger design to create a highly
efficient thermal management system.
The fans can be easily reversed to
clear trapped debris out of the heat
exchangers, so the cooling pack can
be kept cleaner more easily, which not
only leads to a reduction in overheating,
but also increases the life of the heat
exchanger. The risk of damaging the

heat exchangers during cleaning is
also greatly reduced.
Another factor in increased machine
uptime is that it uses a bank of several
fans, which provide a certain degree of
redundancy should any one part of the
system develop a fault. The system also
has a greater degree of control, so it is
better designed to cope with sudden
surges of heat in the cooling module.
The technology has been embraced
by the bus industry and Avid is now
developing systems for off-highway
applications in heavy-duty mining and
construction machinery. The system
offers great potential to improve fuel
consumption, and also increase
machine reliability.
For example, one customer, who
previously suffered overheating-related
breakdowns at least every week in a
bus application, has not had a single
incident for over nine months (including
the summer months) since adopting
the eFan Micro Hybrid system.
Another customer reported that
maintenance cost savings resulted in a
payback of under 12 months, because
the extensive heat exchanger cleaning
and replacement regimes that were

needed to keep its vehicles operational
have now been reduced to a weekly
press of the system’s fan reversal button.
The same customer also noticed a
significant fuel saving.
Avid has recently designed and
installed a Micro Hybrid system to suit
the engine characteristics and packaging
constraints on a rigid dump truck (see
above) operating in an opencast mine.
The system included a high-efficiency

12kW alternator, which provides the
electrical power for the system at full
load, with the total load on the engine
being around 14kW – comparing very
favourably to over 110kW used by the
standard fan. This should result in a
corresponding reduction in fuel burn.
Avid is keen to develop systems for other
off-highway machinery and is looking
for partners with suitable applications.
www.avidtp.com/microhybrid
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A clean radiator saves fuel
while increasing performance.

Flexxaire’s TACfan technology provides
optimized engine cooling allowing your
machine to work harder, save money…
and keep your radiator clean.

flexxaire.com

