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________ Abstract Final Design

A Brayton Cycle consists of compressing air, as the
working fluid, into a heating section and finally an axial , g
turbine section to capture energy and convert into = o 9P
rotational energy. In this project, the rotational energy is __& - )
immediately converted into electrical energy through the . e
means of a brushless DC motor.

Introduction

Purpose: To design and manufacture an operational
Brayton Cycle for educational purposes in an
iIntroductory 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

P-v & T-s Diagrams

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

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

airfoil analysis, each blade was optimized to perform ~—
at its peak [1]. e OUtPUt

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.

Requirements

A series of 24 Volt LED lights are attached to a brushless
DC motor. To fully power the system, an analysis was
performed to calculate the necessary rotation to power
4.4 Watt [2].

V=i-R+K: w

Table 1: Customer Requirements

Collect Data 5 The fundamental principles behind teaching the
Brayton Cycle to future students

24 Volts — (0.122 Amps)(502)
B 21.1 mNm/A

w

= 110.85rad/s

Safety 5 No damage or deterioration of model over time
to ensure functionality
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Volume <5 m Constant volume
measurements for each
process of cycle is required
for P-v diagrams

Data Acquisition Pressure and Pa, K To create a realtime chart for
Temperature T-s & P-v diagrams to
simulate a Brayton Cycle

Figure 5: Previous Design



