
Department of Mechanical Engineering 1

MICROGRAVITY MACHINE
Virtual Design Review 4

Team 511



Department of Mechanical Engineering 2

John 
Tietsworth

Controls Engineer

TEAM 511

Propulsion Engineer

Samuel Duval

Recovery Engineer

Pedro Siman

Pedro Siman

Test & Systems Engineer

Thomas Lenz

Aero Design Engineer

Collin Gainer



Department of Mechanical Engineering 3

Sponsor and Advisor

Dr. Shayne 
McConomy

FAMU-FSU 
College of 

Engineering

Dr. Mohd
Yousuf Ali

FAMU-FSU 
College of 

Engineering

Mike Conroy

Florida Space 
Group 

Consortium
Pedro Siman



Department of Mechanical Engineering

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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Specific Forces

What does an 
accelerometer measure?
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What is Microgravity?

Pedro Siman
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Achieving Freefall
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Competition 
Day
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Competition 
Day
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900 ft (275m)

Competition 
Day
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Competition 
Day
Competition 
Day

~650 ft (200m)
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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

Summary

Recoverable

Reproduceable

Assumptions Key Goals

Pedro Siman

Microgravity

Meet Weight 
Requirements
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Acceleration Final
Velocity

Degrees of 
Freedom

Volume of 
Recovery 
System

Time to Detect 
Disconnection

9.81
𝑚
𝑠. 5

𝑚
𝑠

1 DoF
100% of 
volume 
stored

0.1s 

Metric

Targets

Targets and Metrics

Pedro Siman
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Selected Design: Ducted Fan
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Front View: Updated CAD

Pedro Siman
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Side View: Updated CAD

Pedro Siman

Add updated Cad
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Side View: Updated CAD

Pedro Siman

Add updated Cad

Propulsion Control Payload Parachute
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Fan Intake: Updated CAD

Pedro Siman
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Propulsion System

Pedro Siman

Fan

Battery

Electronic Speed 
Controller

Second 
Stage

Microcontroller
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Parachute Storage 
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Uncontrolled Simulation

Samuel Duval

1st portion: Vehicle falls 
under gravity with drag 
acting on it.

2nd portion: Vehicle slows 
after parachute is released

V ≈ 4 m/s 0.5 s after the 
parachute is opened
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Uncontrolled Simulation

Samuel Duval

1st portion: Vehicle falls 
under gravity with drag 
acting on it.

2nd portion: Vehicle slows 
after parachute is released

V ≈ 4 m/s 0.5 s after the 
parachute is opened
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Recent Work

CFD 
Analysis PrototypingSelected & Ordered 

Parts
Updated 

CAD

Sam Duval
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Sam Duval
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Selected Parts

24

Sam Duval

80mm Ducted Fan 
Motor 3400g Thrust

5,000 mAh 22.2v Lipo
Battery

Brushless Motor ESC –
100 Amps

Waterproof Digital Servo 
w/ 20kg Torque
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Selected Parts
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Sam Duval

OVERTURE PLA 
Filament 1.75mm96” Parachute Epoxy
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Selected Parts
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¼”, 2 ft metal rods BlackTube Body

Sam Duval

Graphite Powder Lubricant
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Future Work

Sam Duval

ASSEMBLY SUBSCALE TESTING COMPETITIONSUBSYSTEM TESTING

FAMU

FSU
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Testing Plans

Sam Duval

Need to Test

1. Purchased components

2. Parachute release 

3. Propulsion

4. Control system 

5. Payload movement
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Testing Plans
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Testing Plans

Sam Duval

Need to Test

1. Purchased components

2. Parachute release 

3. Propulsion

4. Control system 

5. Payload movement

Thrust 
Provided
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Testing Plans

Sam Duval

Need to Test

1. Purchased components

2. Parachute release 

3. Propulsion

4. Control system 

5. Payload movement

Thrust control from 
Inputted drag values
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Testing Plans

Sam Duval

Need to Test

1. Purchased components

2. Parachute release 

3. Propulsion

4. Control system 

5. Payload movement

Pa
yl
oa
d
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Arduino Demo

Sam Duval
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