Development of Heat Recovery System with Stirling Engine Generator for Ship
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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. When the ship is at sea, the Stirling engine generator operates
with the exhaust heat of the Diesel engine, and charges batteries in the ship. When the ship is at anchor in the
harbor, the charged batteries supply the electric energy into the ship without the operation of the Diesel 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, Concept of Waste Heat Recovery System for Ship
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Figure 2, Structure of Prototype Stirling Engine

Figure 3, Photograph of Prototype Stirling Engine

Table 1, Specifications of Prototype Engine

Engine Type

Beta configulation

(OD x ID x Length x No.)

Swept Volume of Displacer 283 cm?
(Piston Dia. x Stroke) (¢ 100 x 36 mm)
Swept Volume of Power Piston 220 cm?
(Piston Dia. x Stroke) (@ 100 x 28 mm)
Heater Shell and Tube Type
(OD x ID x Length x No.) (@ 6x @ 4x 630 mm x 64)
Regenerator Stainless Mesh
(OD x ID x Length) (@ 135 x @ 104 x 69 mm)
Cooler Shell and Tube Type

(@ 3x @ 2.2 x 108 mm x 420)

Piston Drive Mechanism

Scotch- Yoke Mechanism

Generator

Induction Motor
(Hermetic Type)

Target Power @ Engine Speed

500 W@1000 rpm

750 W

Working Gas Mean Pressure 2~4 MPa
Expansion Space Gas Temp. ~280 deg C
Working Gas Helium
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Figure 4, Effect of Working Gas Pressure
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