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Experimental Studies on Solar Stirling Engine TNT -3
(2nd Report; Experimental Studies on Solar Dish and Solar Tests)
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Abstract
A series of tests of solar electricity generation have been carried out at Nihon University, utilizing a
concentrating solar collector and the "TNT -3” Stirling machine described in the first report.

Firstly, a polar rotating shaft dish "A”, 3.1 m in diameter, was manufactured and tested. Dish A
was a composed of forty circular mirrors, 0.55 and 0.40 m, diameter, of pressed aluminum, with a
secondary reflector above its centre. The low reflection efficiency obtained with double - reflection
led to the development of an improved, single reflection dish ”B” which focuses solar energy onto a
statically mounted Stirling engine. TNT-3 has been tested with this dish, its features are a
transparent glass head, beneath which metal wire mesh and’acts as the beam receiver. Copper was

selected for the wire mesh and heat - transferring tubes because of its good thermal conductivity,
The solar flux was measured by a specially developed apparatus, having the same diameter as the
engine head.

In experiments, the combination of dish B, TNT -3 and a Tokuno electric generator produced a
maximum of 430 W of electrical power. Power output is linearly related to insolation, and the overall
efficiency of solar energy conversion as found to be 6%.

There are many possibilities for future improvements and this solar Stirling engine system
appears to be promising for a future era of sustainable energy.

Kev words; Solar energy, Solar dish, Solar Stirling engine, Polar axis, Reflection mirror
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