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Material: Steel wool, Cotton, or Nothing 

Fig. 1  The Stirling Cooler Fig. 2  Schematic diagram 

Table 1. Cooling capacity according to cylinder and heat exchanger (Regenerator) 

 
 

Case 
Cylinder 
material 

Material of Heat 
exchanger 
(Regenerator) 

Temperature (℃) 

Start 
After 
200 secs 

After 
400 secs 

After   
600 secs 

A Glass Steel wool 23 13 9 7 

B Aluminum Steel wool 25 14 10 8 
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Material: Steel wool, Cotton, or Nothing 

Fig. 1  The Stirling Cooler Fig. 2  Schematic diagram 

Table 1. Cooling capacity according to cylinder and heat exchanger (Regenerator) 

 
 

Case 
Cylinder 
material 

Material of Heat 
exchanger 
(Regenerator) 

Temperature (℃) 

Start 
After 
200 secs 

After 
400 secs 

After   
600 secs 

A Aluminum Cotton 25 15 11 8 

B Aluminum Nothing 24 14 9 8 
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Fig. 1  Stirling Engine made by laminated Acrylic plates Fig. 2  Driving scene by an alcohol lamp 

Table 1. Rotation speeds of the end products 

 

Assembly operator 

Rotation speed (rpm) 

Student 
A 

Student 
B 

Student 
C 

Student 
D 

Teacher 
A 

Teacher 
B 

Performance 1600 1450 2700 2200 1800 Not work 
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(a) Alpha type engine  (b) Gamma type engine with Rotary 
piston  

Fig. 1  The robot Fig. 2  Experimental apparatus 

Table 1. Indicated output  

 

Engine type 
Indicated output (mW) 

150 rpm 200 rpm 250 rpm 300 rpm 

Alpha type 65 90 120 150 

Gamma type  
(with Rotary piston) 

50 100 150 200 

 

Cylinder Assy.

Engine Base Assy．

Displacer
Power
Piston

C
o
n
ne

c
ti
o
n
 

R
o
d 

Fry Wheel Assy.

Bearing

Gasket  (Silicon 
Rubber)

Bonded

Bonded

Bonded

Glass tube

 

Heater (VE,TE,P)

Displacer Piston Power Piston

Regenerator
(VR,TR,P)

Dead space

(VDE and VDE)

 

Heater

Cooler

Flywheel

Heat

exchanger

Displacer

piston

Power

piston

θ=90°

Heat

Absorption
Radiation

 

Thermocouple

temperature probes

Pressure gage
PG70GA(Kyowa)

&

Signal conditioner
CDV-700A(Kyowa)

Encoder

Data logger
NR110(Keyence)

PC
Thermo data logger

TC-08(Pico)

Liquid Crystal
Thermometry

Heater

Water-cooling jacket
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