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Abstract

This paper compares the output power of different types of small Stirling engines in conjunction
with the utilization of low grade thermal energy. A series of experimental measurements were
performed to assess the output power of each engine under different conditions of the
temperature difference between the hot and cold ends as well as applied weight. Results are
presented in terms of torque and output power per heat transfer area. Among tested, the MM-7
engine produced the highest power of 4.455mW (321mW/m?) under a temperature difference of
40°C.
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Al2Hle]| ol §E= 715 5 7 = Aol Atstal = LTD S1E 1%l(Low Temperature Differential
Heat Engine) ‘&7 A|AHlo]ct,
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Fig. 1 Photograph of LTD stirling engines : (a) MM-7 engine (b) MM-7(rectangle) engine (c) single engine (d) twin engine
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Fig. 1 Photograph of LTD stirling engines : (a) MM-7 engine (b) MM-7(rectangle) engine (c) single engine (d) twin engine

(Continued)

Table 1 Specifications of LTD Stirling engines

MM-7 MM-7 (rectangle) Single Twin
Displacer size ol4 cm 11x 11 em? o7 cm o7 cm x2
Piston Material Graphite Graphite Graphite Graphite
Power cylinder Material Borosilicate glass Borosilicate glass Borosilicate glass Borosilicate glass
Flywheel 12 cm 12 cm 8.25 cm 8.25 cm
Overall height 20.3 cm 20.9 cm 13 cm 14 cm
Weight 500 g 524 ¢ 172 g 350 g
Temperature differential required 4°C 4°C 10°C 10°C
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Fig. 2 System for mechanical power calculation
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Fig. 4 (a) Output of Stirling engine against temperature difference and torque (MM-7, rectangle) (b) Specific output of

Stirling engine against temperature difference and torque (MM-7, rectangle)
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Fig. 5 (a) Output of Stirling engine against temperature difference and torque(Single) (b) Specific output of Stirling engine

against temperature difference and torque(Single)
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Fig. 6 (a) Output of Stirling engine against temperature difference and torque(Twin) (b) Specific output of Stirling engine

against temperature difference and torque(Twin)
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Table 2 Performance measurement of Stirling engine (MM-7)

MM-7
AT 10°C 20°C 30°C 40°C
Weight (g) 1 2 3 1 2 3 1 2 3 1 2 3
Torque (N-m) 1005 0.0 00 1005 2009 3014 100.5 2009 3014 100.5 2009 301.4
Power (mW) 0363 0 0 1.176 1.795 1.893 1274 2305 2988 1.078 2.579 4455

Specific output (mW/m®) 26 0 0 85 129 136 92 166 215 78 186 321

Table 3 Performance measurement of Stirling engine (MM-7,rectangle)

MM-7 (Rectangle)
AT 10°C 20°C 30°C 40°C
Weight (g) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Torque (N-m) 0 0 0 0 0 0 50.2 0 0 50.2 0 0
Power (mW) 0 0 0 0 0 0 0557 0 0 0670 0 0
Specific output (mW/m?) 0 0 0 0 0 0 40 0 0 48 0
Table 4 Performance measurement of Stirling engine (Single)
Single
AT 10°C 20°C 30°C 40°C
Weight (g) 1 2 3 1 2 3 1 2 3 1 2 3
Torque (N-m) 0 0 0 0 0 0 0 0 0 97 0 0
Power (mW) 0 0 0 0 0 0 0 0 0 0514 0 0
Specific output (mW/m?) 0 0 0 0 0 0 0 0 0 118 0 0
Table 5 Performance measurement of Stirling engine (Twin)
Twin
AT 10°C 20°C 30°C 40°C
Weight (g) 1 2 3 1 2 3 1 2 3 1 2 3
Torque (N-m) 0 0 0 118.0 0.0 00 1180 2350 00 1180 235.0 0
Power (mW) 0 0 0 0431 0 0 1.204 0.501 0 2.072  0.992 0
Specific output (mW/m?) 0 0 0 50 0 0 138 58 0 238 114 0
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