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Objective

The objective of this project is to design and implement a testing apparatus to
study the effects of scaling on crater formation due to Plume Surface

Interaction.

FAMU-FSU
College of

Engineering




Marco Porcelli

Project Scope
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Project Background
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Key Goals

Data
Collection
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Assumptions Y.
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Stakeholders 2
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Customer Needs

The team will produce experimental results of the effect scaling has on crater
geometry.

The experiment will measure the depth, area, and profile of the crater created
from the jet.

The experiment will use fine sand that mimics lunar dust, but not lunar regolith
stimulant. The sand will be between 70 and 100 microns.
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Customer Needs

The experiment will only change the scale of the nozzle and not the ratio of
entrance area and exit area of the nozzle.

The experiment will have fixed atmospheric properties.

Team 518 will only be providing data based on physical measurements, no
computer simulations.
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Functional Decomposition

Experimental
Design

Testing
Apparatus

Data Processing
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Testing Apparatus

Holds
sensors
S reo ca ras
Rigging Holds jet
lueld
Aligns
sensors

Contains
exhaust

Testing

Apparatus

Containment

Contains
debris

Change
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X Variability
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Data Processing

STUBBS ETAL.

X (mm) 200

Data
Processing

Z (mm)

Depth (mm)
5 10 15 20

-5 0 S

Fig.5 A sample point cloud taken from one of the 70D nozzle height tests at a time of 500 ms.

https://doi.org/10.2514/1.J060835
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Visualize Data

User Interface

Correlate Data

Provide
activation
switch

Display time
readout

Display sensor
readout
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Experimental Design

Start jet and
DAQ
U]
Experiment
Stop jet and
DAQ
Experimental Plan

Design Experiment
9 P Measure
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Time
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Future Work

Sponsor
Feedback and
Advice

Begin
Experimental Targets
Design

Facility

Concept Concept

Evaluation Generation Selection
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“]¢’s not an
experiment
if you know
it’s going
to work.”

- Jeff Bezos
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