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Urban Aeronautics is Testing its
Mule, a UAV That can Hover and
Cruise at Up to 100 mph

Appears in Print As: A Mule That Hies

SEPTEMBER 22, 2009  Stephen J. Mraz

Engineers at Urban Aeronautics in
Israel are flight testing a prototype of their
latest ducted-fan-powered aircraft, an
unmanned vehicle they call the Mule. It
will be used by the military or civilians to
deliver supplies or evacuate injured in
places even helicopters can’tgetto such
as heawyjungles or dense urban

environments.
P
m aircraft, is based
on Fancraft, a
patented approach to using ducted fans.
Though ducted fans were introduced in the 1960s, they were practically
abandoned because it was difficult to control them. Limited speed and
sensitivity to wind gusts have been problems as well. But ducted fans are
essential if aircraft are to operate in the congested airspace and environment
of cities, according to Urban Aero. Ducting protects rotors from inadvertently
hitting electrical wires, trees, buildings, and other aircraft.

Urban Aeronautics,
www.urbanaero.com

For info on another hovering UAV,
visit: tiny.cc/DgG25

Videos

To watch an engine test on the
Mule, visit: tiny.cc/rQNc3

To see MACHINE DESIGN's cover
of Honeywell's T-Hawk, a
hovering UAV, visit: tiny.cc/fPQTt

The Mule, like
many Urban Aero

To overcome ducted fans’ limitations, Urban Aero developed adaptable-duct

airflow, which places louwres over the intake duct and at the rear of the aft duct.

The louwres can be independently deflected in either direction, creating side
forces and moments. This lets the Mule generate a translational movement
with no rolling moment or a rolling moment with no translational movement,
and gives the aircraft sixdegrees of freedom. It also means the UAV can take
advantage of the ducts while hovering or render the ducts “transparent” to the
airflow when in forward flight.

Fancraft technology also relies on high-efficiency
engines, strong, light composite materials, flyby- wire m
and advanced autopilot control. — = |
The turboshaft engine being evaluated on the prototype
is a Turbomeca Arriel 1D1 that delivers 750 shp. This power is sent to two lift
fans, each with a 1.8-m propeller, and to two smaller thrust fans through
several gearboxes and drive-shafts. The 1,400-Ib Mule can carry 500 Ib of
payload plus 500 Ib of fuel at speeds to 100 knots for up to 2 hr. With smaller
payloads, flighttime can extend to 4 hr.

The fuselage and five-bladed, variable-
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The ground-control unitthat monitors all - \yAITING FOR

communications to and from the Mule
and lets an operator remotely fly it was
tested, along with the flight sensors, on
the Panda, a small UAV the company
makes.

Engineers at Urban Aeronautics
are also at work refining the X-
Hawk, an aircraft that can safely
hover and land in congested
areas without endangering itself
or the environment. This aircraft
can even land in a crowd of
peonle without compromisina

The Mule should
undergo hover
tests this year,

machinedesign.com/.../urban-aeronauti...
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Urban Aeronautics is Testing its Mule, a...
o according to v The Aireafe i
Urban Aero. But
even while it's still being tested, potential
military customers are clamoring for a
faster version. So the company has
begun wind-tunnel testing a larger,

= o their safety. The aircraft's ducted-
fan makes it significantly quieter
and safer (no exposed rotors)
than any helicopter. It is designed

to meetall FAArequirements.

upgraded version. It will likely be 20% e —

larger and 50% heavier, and powered by / 4

a 1,600-shp-class turbine engine. ’; y
tt,,,!“ i

The faster Mule will also change its

angle of attack depending on the flight

regime in which itis operating. For example, while hovering, it will be relatively
flat and parallel to the ground. But in cruise, itwill dip its nose to let the lift fans
contribute thrust.

On the downside, the upgraded Mule will be more mechanically complicated
than the original, with a commensurate increase in cost and the risk of a
breakdowns. And unlike the original, the upgraded version will not fit inside
CH-53 and Agusta-Westland AW101 transport helicopters.
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Pronto4 Technical Components

Troy Takach, President & CEO of Kairos Autonomi,
takes us through the components of the Pronto4
Agnostic Autonomy System. This...

Pronto4 Agnostic Autonomy System

Rather than build expensive, purpose-built systems,
Kairos Autonomi produces high-quality, cost-effective
solutions that can be retrofitted or "strapped-on" to
any...

WKU Architectural and Manufacturing Sciences
Students of WKU's Department of Architectural and
Manufacturing Sciences are training to work in
managementin the manufacturing business, and...
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