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Development of High Efficient Stirling Engine with Ceramics Heat Exchanger

Koichi HIRATA, Yasuyuki Imai and Masakuni KAWADA, National Maritime Research Institute, Tokyo
Teruyuki AKAZAWA and Keiji MURAO, e Stir Co., Ltd., Osaka

In order to prevent global warming and keep energy conservation, we need a compact and high efficient
power source. A Stirling engine, which has excellent characteristics such as high ideal efficiency and low pollution,
is one of the suitable power sources for a comfortable life in the future. In this study, we aim to develop a high
efficient Stirling engine. And a ceramics heat exchanger is developed. It has high heatproof performance and high
heat conduction, then the Stirling engine can have higher operating temperature. We discuss about performance of
the ceramics heat exchanger based on the test results of a prototype Stilring engine.
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Figure 1, Ceramics Heat Exchanger
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Figure 2, Prototype Stirling Engine
with Ceramics Heat Exchanger
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Figure 3, Photograph of Prototype Stirling Engine

Table 1, Specifications of Prototype Engine

(Piston Dia. x Stroke)

Engire Type Beta configulation
Swept Volume of Displacer 51 cm?
(Piston Dia. x Stroke) (¢ 60 x 18 mm)
Swept Volume of Power Piston 51 cm?

(p 60 x 18 mm)

Piston Drive Mechanism

Rhombic Mechanism

Target Engine Speed

2100 rpm (35 Hz)

Working Gas Mean Pressure

2.5~3.0 MPa

Heater Wall Temperature

800~900 deg C (max.)

Heat Source

Methane Gas / LNG

Working Gas

Helium

4
Pm 2.5 MPa Qtotal 3
5 kW
Wi Tw 1
Tw 830
Tk 700
6 %
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Figure 4, Experimental Results of Indicated Power
and Heater Wall Temperature
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