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Parachute Design Challenge ),

tuation:
rachutes are devices most often used to increase the time it takees for an object to fall a given distance

rough the air. (They are also be used to slow a vehicle or airplane to assist it in coming to a stop.} When
ed in vertical drops, parachutes generally look like large canopies with a cargo tethered or tied to them.

1e force of gravity causes objects, including parachutes, to fall towarcs the earth's surface. 1£we increase
» mass (weight) of a falling parachute or the load it is carrying (with out changing anything else) we
srease the force due to gravity, and the parachute and its load will fal} faster.

falling parachute is designed to resist the pull of gravity. As it falls through the air, it collides with air
>lecules under it. Air has mass, and this provides a resistance to the falling motion +,f the parachute and} its
rgo. This air resistance is called drag. If we increase the surface area of a parachut.e (without changins
ything else) we increase the number of collisions between the parachute and surrounding air molecuies,

at is we increase the drag, and it will drop slower.

-oblem:
:sign a parachute that takes the longest time to fall a specified distance.

ecifications:
Only the coffee filters provided by the teacher may be used to fabricate the parachute 'ca.n0py.”

A minimum load of at least three washers (1/4", provided by the Leacher) must be att.ached to the
parachute as a load or cargo. Additional weight may be added.

The drop height will be from the bottom of the light fixtures. Only one person roay hold the parachute in
preparation for dropping. The parachute must be touching, the light fixture when it is dropperd/released.

iles:
Students will work in groups. Every student must make his/her own parachute for the final "contest.”

Drop time will be determined with a stopwatch provided by the teacher and will be: kept by a students
appointed by the teacher as "time keeper."

Each student will drop his/her parachute 2 maximum of 3 times. The number of drops will be determined
by the teacher, depending of the time available.. The longest time aloft will be counted.

Group drop times wili be determined as follows:

All team members' drop times will be totaled and the sum divided by the nuraber of tuam members. Ifa
student does not have a qualifying parachute to drop on the day of the "contest” his/her drop time will be
zero seconds and will be added to the teams total before: dividing the total.

The team with the highest score, calculated as defined in #4, will be declared the winner.

The date of the contest willbe =€ .
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The process that I went through was in some way a bit complicated. First, I started off on
square one on the first day. I examined the problem, and determined what I had to do for this
project. Then, after clearly understanding this, I made a list of possible solutions for this project.
There were many solutions that could have been possible. However, I realized that instead of
going through every single one of these solutions, I should break it down. I put them in several
different categories. These categories were basically the variables that I had to trade-off, or adjust,
for the maximum and best solution.

There were some important variables that I had to reason, in order to make this parachute.
Probably the most controversial one was whether or not I should put a hole in the parachute.
After reading about parachutes, I wondered whether a hole on top of my parachute would
actually work. Also, if it did work, how many of them did I need? As a result, 1 experimented.
First, I constructed a prototype of a primitive parachute. This consisted of a single coffee filter
with all the weights attached to a paper clip, without a hole. The test results confirmed that the
motion of the parachute was chaotic. Therefore, I inserted a hole in a copy of the prototype.
Unfortunately, the parachute was also chaotic.

Brain storming once more, I made the parachute bigger. This time 1 tested the parachute
out without a hole, and my prediction was accurate. The flight of the parachute was chaotic.
Then, I tested the parachute with a hole. Fortunately, what I expected happened. The parachute
was in a constant motion, with the hole assisting in a constant passage of flowing air. I also
learned that the bigger the parachute, the bigger the hole had to be for it to take an effect, and

there was the need for only one hole, and no more.
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Another aspect that had to be taken into consideration was the height of the string. In the
beginning, I viewed that a person with a small parachute, and big strings had a typical slow
parachute. Unfortunately, the same thing was not true for big parachutes. The most effective
solution was to make the strings short in ratio and proportion of the parachute.

After making the finalized design and viewing the parachute in the contest, I recognized
some faults in it. First, there was nothing to keep the parachute open. I needed some mechanism,
probably cardboard, to keep the parachute its shape. This would be one major change because if
the parachute was not kept open, it would collapse and fall quicker to the ground. Therefore, if 1
had accomplished this task, not only would it have been kept in a steady open position, it would
be open, since I let it go from the top.

In conclusion, I basically like this project. This wasn’t a project where a person had to do
much writing and understanding. He or she had to figure it out on his or her own. Also, after
school, my friends and I in our technology class and built our parachutes. It was fun because we
were not supervised and we could fool around with our parachutes. I also had fun because during
this time, we had mini-contests to see whose was better. I recommend that Mr. Goldman do this

project again for the next CFI class.
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Parachute Design Test Record
Instructions:

1. You must complete a new "Test Record" each time you significantly change your parachute design.
2. You must complete all parts of the “Test Record."

3. Make at least three tests for each modification or each time you change or ad;ust a variable.
4. Record all data every time you test your parachute.

Design # l
Sketch Data
(Include im rtant dimensions) Test#  Drop -Heiﬁht Drop Time
| 106 2. S gets
2 [ob " 2 Y cees
o 10b Y H, O sets
5 106 2.6 g

Changes since Iast test
Including changes in design of parachute,
ropes, drop height, load, etc.

Conclusions:
1. Summarize your data. 2. State what you think you learned with this test. 3. What you plan to do next.
(Use %‘w back of this paper if you need more space )
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, Parachute Design Test Record
Instructions: (nsiwrif aN
1. You must complete a new "Test Record” each time you significantly change your parachute design.
2. You must complete all parts of the “Test Record.”
3. Make at least three tests for each modification or each time you change or adjust a variable.
4. Record ali data every time you test your parachute.

Design # _ 3
Sketch Data
(Include important dimensions) Test# Drop Height Drop Time
265\ i 103" 2.0
2. jo3¥ 2.6

3 o34 71
U LORM 2.3

5 el 2.9

hanges since last test
Including changes in design of parachute,
ropes, drop height, load, etc.

1 a?__gwl_,
MANYUN -
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Conclusigns:
1. Summarize your data. 2. State what you think you learned with this test. 3. What you plan to do next.

(Use the back of this paper if you need more space.}
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Parachute Design Test Record

Instructions: Cuiwitan

1. You must complete a new “Test Record" each time you significantly change your parachute design.
2. You must complete all parts of the "Test Record."

3. Make at least three tests for each modification or each time you change or ad}ust a variable.
4. Record all data every time you test your parachute.

Design # ﬂ‘

Sketch Data
(Include important dimensions) Test#  Drop Height Drop Time
- | 18 zr
2 (D6 L =S
2 [ob [l
4 104 2
£ job [s2’

Changes since last test
Including changes in design of parachute,

ropes, drop height, load, eg& -,C
— Qeperemsede # W"'s amd.
otrng-8

Fal

. 9

Conclusions:

1. Summarize your data. 2. State what you think you learned with this test. 3. What you plan to do next.

(Use the back of this paper if you need morelgpace )
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‘Name *. ' Period Date

Parachute Design Test Record unarial

Instructions:

1. You must complete a new "Test Record” each time you significantly change your parachute design.
2. You must complete all parts of the "Test Record.”

3. Make at least three tests for each modification or each time you change or adjust a vanable
4 Record all data every time you test your parachute.

Design # ﬁ -b

Sketch Data

(Include important dimep{sions) Test # Drop Height Drop Tim
- p — { YA 6
R 1 .0 b D ¢3
3 ‘Lo Q.4
q._ } 06 - .k
S 1ob LS

Changes since last test
Including changes in design of parachute,
ropes, drop height, foad, etc.

A

Conclusions:
1. Summarize your data. 2. State what you think you learned with this test. 3. What you plan to do next.
(Use the back of this paper if you need more space.)
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Name . Period Date

. _ Parachute Design Test Record GOLSHMAN
Instructions: B e

1. You must compiete a new "Test Record" each time you significantly change your parachute design.
2. You must complete all parts of the "Test Record.”

3. Make at least three tests for each modification or each time you change or adjust a variable.

4. Record all data every time you test your parachute. '

Design # ﬁ?

Data
Test#  Drop Hei%ht Drop Ti

] Job
2z 104

2

3 HETS) =

4 1 0h )
S

L 4

I,né {¢

Changes since Iast test
Including changes in design of parachute,
ropes, drop height. load, ete.

Tuccensed <i 2&:@&1911&(
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Conglusions;
1. Summarize your data. 2. State what you think yon learned with this test. 3. What you plan to do next.
{Use the back of this if you need more space.)
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