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Project Objective

The objective of the project is to design a 
reproduceable system that can be dropped, 
achieve microgravity during its descent, and 

be safely recovered for reuse.
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What is Microgravity?

5

Specific Forces

What does an 
accelerometer measure?
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Where Does Freefall Occur?
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Falling Orbit
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What is Aerodynamic Drag?
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Parabolic Flight Path
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Current Solutions

Microgravity portion 
of flight
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Sounding Rocket
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Current Solutions
Microgravity portion 
of flight

Karman line

*not to scale
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Drop Towers
Bremen, Germany

10

Samuel Duval

Current Solutions



Department of Mechanical Engineering 11

Project 
Background
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Project 
Background
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Project 
Background
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900 ft (275m)
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How do we stop the machine?

Project 
Background
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Resistive Force

Propulsive Force
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Project Background – Freefall
Freefall portion of flight
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Project Background – Freefall

Global Reference Frame
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Resistive Force

Samuel Duval

Project Background – Slowing
Slowing portion of flight
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Assumptions

Pedro Siman

Vehicle’s path is 
clear of 

obstacles

Tested in 
standard earth 

atmosphere

Drag negligible 
for initial 0.5 

seconds of free 
fall

Weather 
conditions aren’t 

of concern

Vehicle will be 
lifted and 

released without 
malfunction of 

drone
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Key Goals

Meet weight 
requirementsRecoverableMicrogravity Reproduceable

Pedro Siman
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Customer Needs

Pedro Siman

How long will we 
have to experience 

microgravity?

The machine must 
simulate 

microgravity for 3-4 
seconds.
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Customer Needs

Pedro Siman

Are there any 
additional 

limitations?

The device can’t 
feature explosives.
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Customer Needs

Pedro Siman

Are there weight 
restrictions for the 

machine?

Machine must be 
less than 22 lb.
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Customer Needs

Pedro Siman

Why haven’t 
previous teams’ 

designs been 
successful?

Design needs to 
be recoverable.
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Customer Needs

Pedro Siman

What are the 
dimensions for 

the payload to be 
contained?

Machine must house 
a 3U CubeSat sized 

payload of 
dimensions 

100x100x300 mm.
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Pedro Siman

Functional Decomposition

ProvisionControl 
Magnitude

Connection Signal
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Pedro Siman

Accelerate
Body

Functional Decomposition

Decelerate 
Body

Stabilize 
Vehicle 

During Flight

Control 
Magnitude

Control 
Magnitude

Provision

Connection

Signal
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Pedro Siman

Store 
Payload

Functional Decomposition

Contain 
Recovery 
System

Contain 
Propulsion 

System

Exchange 
Payload

Provision

Control 
Magnitude

Provision

Connection

Signal
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Pedro Siman

Attachment 
to drone

Functional Decomposition

Contain 
Payload

Connection

Control 
Magnitude

Provision

Connection

Signal
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Pedro Siman

Identify 
Disconnect

Functional Decomposition

Sense Forces Process Data

Signal

Control 
Magnitude

Provision

Connection

Signal
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Future Work

Pedro Siman

TARGETS & 
METRICS

CONCEPT
GENERATION

CONCEPT
EVALUATION

CONCEPT
SELECTION
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Future Work

Pedro Siman

PROTOTYPING TESTING COMPETITIONCFD ANALYSIS
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