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Abstract: The Hyperloop pod is a revolutionary, futuristic mode of transportation origina lly drafted by visionary Elon Musk
mid-year of 2013. The pod is a passenger and cargo vessel that will traverse a depressurized tube at high velocity, and to
do so the vehicle must levitate in order to ignore high frictional forces that would hinder reaching near supersonic speeds.
The method of levitation used in this design is air bearing levitation. Air is externally pressurized to the bottom of the pod th
rough orificed-steel to create the bed of air the pod will levitate upon. The testbed is a scaled subsystem prototype
designed and manufactured to verify the plausibility of air levitation. Air is supplied by leaf blowers to the airski model and
the airflow is controlled by an array of sensors to dynamically control a stable height of levitation.

1. Introduction
1.1 Technical Review
For many years, the transportation industry has remained stagnant. Although the four conventional modes of
transportation (air, automotive, rail and sea) have improved gradually over the years as technology has improved, there
has
not been a major revolutionary change in transportation since the invention of the airplane. The Hyperloop, proposed recently
in 2013, stands to become a fifth major mode of transportation (Musk, 2013).
The focus of this design paper is the latter category: the Hyperloop pod (Musk, 2013). The Hyperloop pod is a
unique vehicle, the likes of which has never been seen before. It is a cross between an airplane and a train car which travels
similar to a bullet down the barrel of gun. The tube the pod travels is evacuated to a low air pressure to reduce
drag on the pod. The Hyperloop pod is composed of many major systems (described by Elon Musk in his alpha paper),
however, the most important systems are the levitation, ventilation, braking, steering and GNC systems. The Hyperloop pod
travels through the tube on a cushion of air which is provided by the levitation system. The air for the levitation system is
provided by a compressor situated at the front of the pod which is the major component of the ventilation system. The
ventilation system also boasts features designed to avoid the Kantrowitz effect (also known as the plunger effect) which is the
build-up of air in front of the pod and the suction that is created behind the pod. The braking system is essential to protect the
safety of the passengers and cargo in the pod as well as the safety of those who live in the vicinity of the tube. The steering
system is critical as well, ensuring that the pod maintains a level pitch and roll and a stable yaw. Finally, the guidance,
navigation and control system is important for controlling the pod and providing accurate data (via sensors) to the pod’s
control bus.
The Hyperloop is a new system, so there does not currently exist a large body of knowledge and literature about the
Hyperloop. In addition to the competition sponsored by SpaceX and Tesla Motors, 2 startups are working on developing a
commercial version of the Hyperloop. These two companies are careful not to release any proprietary technical
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