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Project Description

The purpose of this project is 
to design and manufacture 
an operational Brayton Cycle 
for educational purposes in 
an introductory 
thermodynamic class.
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Project Description 
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Updates

Purchases of materials

Printing of Blades
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Blade Design

Turbine 1 Compressor 1
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Casing Design



Updates

Change to heating band size from ½” to 1”
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Design Changes

Casing Design Changes
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Manufacturing Plan



Updates

Power System

Erich & Hamad
Thermo Demo Unit 1B
July 10,2018

8

Analytical Reports
Power & Heat

Heating System

2.93 Watt needed

5 Ω DC Motor
Torque Resistance:

21.1 mNm/A

110.85 rad/s = 1058 
RPM



Updates

Pressure System

Pressure transducer (Range: 250 psi)
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Analytical Reports
Pressure & Casing

Casing System

● Bernoulli’s equation

PLA 3D filament

Visibility options



Moving forward

Power Test
Tools: Multimeter
Procedure: 

Measure motor resistance for quality assurance
Measure voltage and current generated from motor

Heat Test
Tools: Thermocouple

Multimeter
Procedure: Check heating element temperature is below 240° F

Check thermal fuse is operational with multimeter
Check Aluminum Shroud is safe to touch with 
thermocouple

Pressure Test
Tools: Multimeter

Computer
Procedure: 

Measure Voltage generated from pressure transducer
Check all wires are connected and communicating to 
computer

Speed Test
Tools: Stroboscope
Procedure: 

Measure rotational speed of shaft
RPM not exceeding 1500 for safe operation

Ignition Procedures
Plug in main power cable
Begin Air Compressor to 60 psi
Release Valve to Turbine Section
Turn Valve to Compressor Diffuser

Heating Element Operation
After Ignition is completed and running
Turn on heating system
Safe Run Time: 20 minute, continuous

Temperature Acquisition Operation
After LED system is continuously operating
Plug in Temperature position one

Acquire Data
Plug in Temperature position two

Acquire Data
Pressure Acquisition Operation

Plug in Pressure position one
Acquire Data

Plug in Pressure position two
Acquire Data

Shut Off Procedure
Turn off Heating system
Turn off Power System
Allow system to run until no movement
Unplug main power cable
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Testing Procedures
&

Procedures of Operation



Moving forward

Erich Gemballa: Print & Power Output Lead

Gavin Geiger: Casing & Ignition Lead

Hamad Almutairi: Heat Exchanger Operator Lead

Abdullah Abdulghafour: Pressure Data Lead
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Roles & Responsibilities
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GANTT
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Budget
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Hardware Review 2

Heating 
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Heating & Power Display

Power



Hardware Review 2
Casing
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Casing, Ignition & Pressure Display

Ignition Pressure Display


