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Abstract
A Brayton Cycle consists of compressing air, as the 
working fluid, into a heating section and finally an axial 
turbine section to capture energy and convert into 
rotational energy. In this project, the rotational energy is 
immediately converted into electrical energy through the 
means of a brushless DC motor. 

Purpose: To design and manufacture an operational 
Brayton Cycle for educational purposes in an 
introductory thermodynamic class.  

Method: 3D printed CAD to house axial blades for 
the use in a Brayton Cycle. Temperature and 
pressure points will be acquired through the use of 
pressure transducers and thermocouples. Utilizing 
airfoil analysis, each blade was optimized to perform 
at its peak [1].

Conclusion: Acquiring the pressure and temperature 
states at each subsection of the cycle, a p-v & T-s 
diagram can be produced to analyze the work output 
in an educational setting. 

Introduction

Final Design P-v & T-s Diagrams

Requirements

Design Changes References

Acknowledgements

Power Output

[1]  Airfoiltools.com. (2018). NACA 4 digit airfoil generator 
(NACA 2412 AIRFOIL). [online] Available at: 
http://airfoiltools.com/airfoil/naca4digit [Accessed 5 May 
2018].

[2]   Fox, R., McDonald, A., Pritchard, P., Mitchell, J. and 
Leylegian, J. (n.d.). Fox and McDonald's introduction to 
fluid mechanics.

 

.

Client: David Willy

Professor: Dr. Sarah Oman

Professor John Sharber: Electrical Engineering 
consultant 

Northern Arizona University  Department of Mechanical 
Engineering Capstone Fund

Original designs for the operating Brayton Cycle 
consisted of larger 3D printed material to allow for the 
compressor section to operate. All subsections of the 
system has been updated to include less material while 
maintaining operational efficiencies at a minimum.  

Figure 3: P-v Diagram             Figure 4: T-s Diagram

Figure 1: CAD Model of Power generating Turbojet 

Figure 2:  Model of Power generating Turbojet 

Figure 5: Previous Design 

P-v & T-s Diagrams were produced using a compression 
ration of 2, isentropic efficiencies of 90% to output a 
power of .46 kW .

Table 1: Customer Requirements

Table 2: Engineering Requirements


