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An Experimental Study of Stirling Pump
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Liquid-piston Stirling engine (Fluidyne) has not been in practical use because of it’s low thermal
efficiency. However, Fluidyne has many advantages, that it has a simple structure with fewer moving
parts, and it works silently even in a low temperature difference. In this study, a Stirling pump of U-tube
type was constructed and it’s output power and thermal efficiency were experimentally determined.
Effect of the input power and the length of a resonance tube on the performance of the combined system
of the Fluidyne and the pump were also evaluated. Total thermal efficiency decreased considerably when
a pump was combined by the Fluidyne.
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1 Cold Chamber

2 Hot Chamber

3 Regenerator

4 Heater

5 Displacer U-tube

6 Tuning Column

7 Pressure Transducer

8 Stop Valve
9 Voltmeter
10 Ammeter
11 Volt Slider
12 Thermocouples
13 Output Pipe

Fig.1 Schematic Diagram of Experimental Apparatus
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Fig.2 Pump
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Fig.3 Engine efficiency vs. Input Power
(d=56mm)
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Fig.4 Efficiency vs. Tuning line length
(Input Power 315W, d=50mm)
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Fig.5 Pump efficiency vs. Head
(Tuning line length 5.3m)
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Fig.6 Head curve
(Tuning line length 5.3m)
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