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Feeling “Weightless” When You Go “Over the Hump” =

Pulling ar aircrafl
Golng over the lop “ovar thie hump® in

The phenomenon of "weightlessness" occurs when there is no force of in a rollercoaster. o balisle trajectony:
support on your body. When your body is effectively in "free fall", accelerating downward at the acceleration of gravity, then
you are not being supported. Different sensations of apparent weight can occur on a roller-coaster or in an aircraft because they
can accelerate either upward or downward.

If you travel in a curved path in a vertical plane, then when you go over the top on such a path, there is necessarily a
downward acceleration. Taking the example of the roller-coaster which is constrained to follow a track, then the condition for
weightlessness is met when the downward acceleration of your seat is equal to the acceleration of gravity. Considering the
path of the roller-coaster to be a segment of a circle so that it can be related to the centripetal acceleration, the condition

2
for weightlessness is vyeigneiess = /g7 from the centripetal acceleration relationship "7 = g. The "weightlessness’ you

may feel in an aircraft occurs any time the aircraft is accelerating downward with acceleration 1g. It is possible to
experience weightlessness for a considerable length of time by turning the nose of the craft upward and cutting power so that it
travels in a ballistic trajectory. A ballistic trajectory is the common type of trajectory you get by throwing a rock or a baseball,
neglecting air friction. At every point on the trajectory, the acceleration is equal to g downward since there is no support.

What is a parabolic flight?

E‘ 26 —
; 24 |
é 22 —
2 oag | Picture P1 : Diagram to visualize the parabolic flight : During the
%J 18 — y flight upwards the people and items feel an acceleration
E 16 — —_— — of 1.8g (1.8fold gravity of the earth) before the
) 18g 18g acceleration is stopped and then they feel 20 seconds
micro gravity. (Source: ESA)
] 20 45 65

Time [sec]

Originally parabolic flights were primarily used to train astronauts for space missions and to get used to weightlessness.
Using a modified Boeing 727 equipped with a special padded area, Astronauts fly upward at a steep angle to 24,000 feet then
arc over into an equally steep descent of about 8000 feet. The flight is divided into 3 parts: First the aircraft ascends at 45
degrees against the sky, leading to an acceleration of everything and
everybody in it. Secondly the acceleration is reduced to a minimum so that the
trajectory of the plane describes a parabola. In this phase there is
weightlessness for approx. 20 seconds and the experiments can be performed

by the accompanying researchers. At the bottom of the parabola, the aircraft

slowly pulls out of its dive and levels off for the next arc. About 15 trajectories
are experienced in each Zero Gravity ride, which typically lasts about 2 hours Picture P2 - The specially prepared

) Airbus A300 of Novespace.
from take-off to landing. The cost of such an adventure runs about $3500 per

person.
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The "weightlessness" you may feel in an aircraft occurs any time the aircraft is accelerating downward with acceleration 1g. |
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