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Introduction

Objective

Over the last several decades, Unmanned Aerial Vehicles (UAVs) have
become a defining aspect of a modern military. Because they lack lifesupport systems and a cockpit for human pilots, they can be smaller, lighter,
and faster than conventional aircraft. However, the smaller a UAV becomes,
the farther its maximum operating time falls. The Mother Goose project was
created to increase the operating time of any UAV through aerial refueling.

Our objective has been to create a theoretical
model for unmanned aerial refueling between
two UAVs. To accomplish this, we selected
one larger UAV to function as the Mother
Goose refueling station, and another smaller
UAV to be refueled.

Mother Goose

Docking UAV

Northrop Grumman’s RQ-4 Global Hawk was chosen to function as the
Mother Goose in our simulations for the following reasons:

The American Dynamics AD-150 was chosen to be refueled in our
simulations for the following reasons:

1) High weight capacity for carrying
several tons of fuel
2) Large wingspan to keep it stable
during refueling
3) Record-breaking operating time
allows it to circle an area for as long
as necessary

1) High top speed - fits for both
attacking and reconnaissance
2) Vertical Takeoff and Landing allows smooth connection for refuel
3) Low maximum operating time
creates need for Mother Goose

Results of Refueling

Figure 1 – 3D model of the Global Hawk used
for refueling simulations. This model was used
in particular to locate the centers of gravity
and lift of the Global Hawk.

Figure 3 – The simulated mission capabilities for
different Mother Goose and UAV combinations.
The red line represents the AD-150 alone, the
green line represents the Mother Goose and AD150 assuming that refueling takes place every
four hours, and the blue line represents the
Mother Goose alone.

Acknowledgements
•
•

•

We would like to thank our supervisor, Alexander
Vaynshtein, MSc., for all of his support and help.
We would like to thank Technion University,
SciTech 2013, and its staff for giving us this
amazing opportunity.
We would also like to sincerely thank the Gilbert
Foundation and the American Technion Society
for their generosity and donation.

To understand how effective the Mother Goose
refueling system was, we simulated a series of
missions. Each mission had a different combination of UAV and Mother Goose. The mission
time was split evenly between transport to and
from the mission site and actually performing
the mission. We found that, if it was refueled by
the Mother Goose, the AD-150’s maximum
operating time could rise from four hours to
nearly forty. For the purpose of the simulations,
the Mother Goose is outfitted with a fuel
capacity of nearly 8500kg, along with a 2000kg
reserve tank. Figure 3 (left) shows how the
operational capabilities of each aircraft change
depending on whether or not they are refueled
by the Mother Goose. Figure 4 (right) shows the
effect on each aircraft’s fuel level.

Figure 2 – 3D model of the AD-150 used for
refueling simulations. Created by Dylan Roof
and Bar Walter using SolidWorks.

Figure 4 - Shows the fuel remaining in the
Mother Goose and AD-150 over time. The red
line represents the AD-150 alone, the green line
represents the Mother Goose assuming that it
refuels the AD-150 every four hours, and the
blue line represents the Mother Goose alone.
Figure 5 – Simulation using the 3D models of
each aircraft of the refueling process between
the Global Hawk and AD-150.

Conclusion
The Mother Goose Unmanned Aerial Refueling
System is extremely effective in extending the
maximum operational times of smaller UAVs. It is
capable of greatly extending the maximum
operating times and ranges of those UAVs, thereby
eliminating the need for large numbers of airbases
for refueling and launching.
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