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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.

5

Nicolas Meyaart



6

VDR 1 

Nicolas Meyaart

PSI Scale Up 

Study

Crater 

Formation

Project 

Brief

Testing 

Parameters

Given 

Information 

by Sponsors

Key Goals

Design of 

Supersonic 

Nozzle

Data delivery 

of PSI

Costumer 

Needs

Space 

Industries

Academia

Markets

Testing 

Apparatus

Data 

Processing

Experimental 

Design

Functions



Exit Jet Speed

• Must reach Mach 2

Enclosure Effect

• Minimize back pressure to 0 psi 

Measure Crater width and depth

• Within 0.5% of total measurement

Correlate Data

• Create scaling laws that are accurate to 5%
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Targets and Metrics
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CAD
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Nozzle Design
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Bill of Materials
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Future Work
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CAD 
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final 
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Building 
the testing 
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Performing 
preliminary 
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nozzles

Validating 
the data



• Order materials

• Manufacture nozzles

• Assemble the parts
• Methodical approach

• Build based on subassemblies 
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Building
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• Validate Targets and Metrics

• Determine sand depth
o Test with Jonas Gustavsson in an open sand bed 
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Preliminary Testing
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GoodBad



• Measure crater profile

• Use Matlab image processing to determine crater profile
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Data Aquisition
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Thank You!
Nicolas Meyaart


	Default Section
	Slide 1: Plume Surface Interaction Scale Up Study  
	Slide 2: Sponsors
	Slide 3: Advisor
	Slide 4: Team Members
	Slide 5: Objective

	Content
	Slide 6: VDR 1 
	Slide 7: Targets and Metrics
	Slide 8: CAD
	Slide 9: Nozzle Design
	Slide 10: Bill of Materials
	Slide 11: Budget
	Slide 12: Future Work
	Slide 13: Building
	Slide 14: Preliminary Testing
	Slide 15: Data Aquisition
	Slide 16: Thank You!


