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Project Description

Design and build a benchtop demonstration device that utilizes a Free 

Piston Stirling Cryocooler (FPSC). 

Experimental model will explore thermodynamic properties of Stirling 

Cycle with variable inputs, to be used within Experimental Methods 

Laboratory (ME 495) 

Client: Dr. David Trevas

Technical advisement: David Willy
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Stirling Engines 101

The Stirling Cycle engine creates work from a differential 

temperature provided by external combustion.
Rev Dr Robert Stirling (1790-1878)

Rev Robert Stirling D.D, Robert Sier, Chelmsford, 1995 ISBN 0-9526417-0-4

Parts include: power piston, displacer  to shuttle air between 

hot and cold ends, regenerator material. 
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Existing Design
Experimental Apparatus built by Global 

Cooling in operation at University of 

Ohio.

Basic Design Concept 

reverses Stirling 

Engine cycle by 

adding power via 120 

VAC linear motor and 

removing heat at the 

“Cold Head”

Photo courtesy of Global Cooling
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Stirling Engine thermodynamic model
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Engineering Requirements 
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CAD Assembly 
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Design Implementation
● Direct Drive Linear Motor (AC or DC pending cost analysis)

● Motor control (VFD or Power Supply with voltage potentiometer)

● Air or Helium working fluid (interchangeable)

● Regenerator material interchangeable (built as a cartridge)

● Thermocouple sensors (Arduino MEGA2560/Thermal Shield)

● Pressure sensor within main body (TBD)

● Data logging capability (Arduino MicroSD card Breakout Board)

● LCD display (Arduino 1602 Module)

● Lightweight polymer piston/displacer with stainless steel internal shaft

● Main housing aluminum/stainless tubing with flanged fittings
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Project Strategy
● Reverse engineer existing FPSC

● Disassembly and testing 

● Inner geometry dimensions

● Material selection

● Device functionality

● Use of existing motor drive to 

power upcoming prototypes
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Manufacturing Strategy

● Parts requiring lathe 

machining: Engineering 

Fabrication Shop 98C 

● Parts requiring CNC 

fabrication: Transmission 

Guitar Co.  



Bill of Materials

$388.20
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● Purchase of these 
items pending 
final specification



Items Purchased
So far

● Obtained for 
reverse 
engineering, 
research, and 
testing

● Project total with 
current BOM 
estimate: $858.12 $469.92
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Gantt Chart
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Questions?
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