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Abstract

In this thesis, three rotary displacer Stirling engines have been designed and
constructed. The first was the large scaled, double-acting engine. But the first engine was
unworkable. The second was the laboratory scaled, single-acting engine. The second
engine was workable. The third engine was the laboratory scaled, two-cylinder, single-
acting engine that having the same design parameters as the second engine. The
performances of the second and the third engines, using air as a working fluid, have been
experimentally investigated.

The results of the second engine tested with a gas burner, seems to indicate that
the engine performance increases as the compression ratio falls. At the lowest compression
ratio of 3.24, the heat input to the engine of 1115 J/s, the heater temperature of 625 OC
and the cooler temperature of 59 OC, the engine produces the maximum torque of 200 N
mm at 25.5 rpm, the maximum brake power of 687 mW at 38.6 rpm, and the maximum
overall brake thermal efficiency of 0.062% at 38.6 rpm, approximately.

The results of the third engine tested with a gas burner, seems to indicate that at
the heat input to the engine of 2230 J/s, the heater temperature of 625 OC and the cooler
temperature of 60 OC, the engine produces the maximum torque of 400 N mm at 25.7 rpm,
the maximum brake power of 1392 mW at 39.1 rpm, and the maximum overall brake
thermal efficiency of 0.062% at 39.1 rpm, approximately.

The results of the third engine tested with a solar simulator made from a halogen
lamp, seems to indicate that at the electrical power input of 937 W, the heater temperature
of 345 OC and the cooler temperature of 38 OC, the engine produces the maximum torque
of 123 N mm at 34.4 rpm, the maximum brake power of 444 mW at 34.4 rpm, and the

maximum overall brake thermal efficiency of 0.047% at 34.4 rpm, approximately.
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