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Prandtl Prop Project Overview

Apply the Prandtl Technology to the design of propellers

Goal:

Design and model propellers using the Prandtl method

Research the efficacy of using Prandtl methods on propellers

Methods:

Develop modelling software to verify the results found through 

previous tests

Understand the mathematics of Prandtl wing technology to 

develop design and optimization method for Prandtl propellers
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Background on Aero Design

Wing design –
• Elliptical Spanload(Lift Distribution)
• Elliptical Planform

Prandtl wing design –
• Bell Curve Spanload
• Pointy Wingtips Planform

Prop design –
• Elliptical Spanload
• Intense Thrust at Wingtips

Prandtl Prop Design –
• Bell Curve Spanload
• Localized Thrust in Center
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Methodically working through each of these 

and how they’re designed to then understand 

how to design the Prandtl Prop design



Prandtl Prop Background
1933 Prandtl
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• Prior to this 1933 paper, the 

proposed best lift distribution 

was the elliptical spanload

• Prandtl proposes that a bell 

curve lift distribution is more 

efficient

• Extend windspan and minimize 

the structure (weight)



Prandtl Prop Background

PRANDTL-D
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• How does Prandtl Wing apply to 

props?

• 2015-16 AFRC Flight Tests

• Proof of concept of Prandtl’s Paper

• Wingtip Vortices move inboard 

(Weaker force = more efficient)



Prandtl Prop Background

International Space Station Fan
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• ISS noise issue because lots 

of computer fans 

• Twist the blade to create the 

bell curve distribution

• Project transferred to 

Johnson Space Center after 

initial test



Prandtl Prop Background
Prandtl Modelling and Design Software 
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• Pivot to modelling and 

analysis instead of testing

• Matlab interfaced with 

XROTOR

• Comparing traditional 

propellers to Prandtl 

Inspired Props (PIPs)

• Indicated same thrust at 

lower RPM (More Quiet)



My Contributions
Matlab:

• Expanded on previous Matlab work

• Decoupled from XROTOR and XFOIL

• Wanted to Control Optimization

• User Guide 
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XROTOR/XFOIL Running Inside Matlab



My Contributions

Mathematics:

• Worked on verifying the mathematics behind Prandtl 

bell curve

• Closed gaps between Prandtl wing and Prandtl 

propeller understanding
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Results

• Began new Matlab code that helps in designing, 

modelling, and comparing Prandtl Props to 

traditional propellers 

• Write-up of foundational concepts and 

mathematics that are behind Prandtl Tech

Previously on Prandtl Prop Project…
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Lessons Learned

• Keep your math resources 

nearby

• Record Record Record

• Bring up ideas in meetings 

• Big brain work is hard work

Integration by Parts

Partial Derivatives

Pen & Paper = Best Friend

Also Word 

You are a part of the team 

You are doing hard work, Be nice 

to yourself!
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Future Work
Personal:

• Another NASA Internship
• Finish my Mathematics Degree
• Peace Corps
• Mutual Aid Work
• Write a Math Reference Book

Project:

• Continue developing the design and 
analysis algorithm

• Continue creating modelling software

Just Keep 

Swimming… 
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Internship Experience
So many memories, so many friendships 
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Questions?
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Email: aurora.mak@nasa.gov
Personal email: amak@pdx.edu

mailto:aurora.mak@nasa.gov

