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Development of Heat Recovery System with Stirling Engine

(1st Report, Design and Trial Production of an Experimental Stirling Engine)

Koichi HIRATA, Yasuyuki IMAI and Masakuni KAWADA, National Maritime Research Institute,, Tokyo
Teruyuki AKAZAWA and Satoshi SAKAGICHI, e stir Co.,Ltd., Osaka

When a freight ship is in a harbor, a Diesel engine generator is operated to supply electric energy in the ship.
Exhaust gas from the Diesel engine causes air pollution in the harbor area. We have tried to develop a heat
recovery system with a Stirling engine generator. This system is expected that the harbor area is kept clean,
because the exhaust gas of the Diesel engine decreases in the area. In this paper, we report structure and
performance of an experimental Stirling engine for the system. The engine has target power of 500 W, and it can

operate using heat source of 400 deg C.
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Figure 1, Structure of Prototype Stirling Engine



Figure 2, Photograph of Prototype Stirling Engine

Table 1, Specifications and Target Performance

Engine Type Beta type
Piston Diameter 100 mm
Displacer Stroke 36 mm

Power Piston Stroke 28 mm
Helium / Nitogen

Working Gas

Mean Pressure 3 ~4 MPa
Rated Engine Speed 1000 rpm
Target Power 500 W
Induction type

Generator

Table 2, Specifications of Heat Exchangers

Heater Material Copper
0.D x I.D. x Length 6x 4 x 590 mm
Number 64
Regenerator Matrix Piled Mesh
Mesh Number #60
Material SUS304
Cooler Type Shell and Tube
Material SUS304
0.D x I.D. x Length 3 x 2.2 x96 mm
Number 420
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Figure 3, Measuring System
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Figure 8, Analysis of Mechanical Loss (P,=3.0 MPa)
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Figure 9, Engine Performance
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Figure 10, Energy Balance
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