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Performance Measurements of A Stirling Engine for Household Micro
Combined Heat and Power with
Heat Source Temperatures and Cooling Flow Rates
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ABSTRACT

A Beta-type Stirling engine is developed and tested on the operation stability and cycle performance. The flow rate for
cooling water ranges from 300 to 1500 ml/min, while the temperature of heat source changes from 300 to 500 ‘C. The internal
pressure, working temperatures, and operation speed are measured and the engine performance is estimated from them. In the

experiment, the rise in the temperature of heat source reduces internal pressure but increases operation speed, and overall,

enhances the power output. The faster coolant flow rate contributes to the high temperature limit for stable operation, the cycle
efficiency due to the alleviated thermal expansion of power piston, and the heat input to the engine, respectively. The
experimental Stirling engine showed the maximum power output of 12.1 W and the cycle efficiency of 3.0 % when the cooling

flow is 900 ml/min and the heat source temperature is 500 C
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Table 1 Dimensions of the tested Stirling engine

Stroke of BP(Power Piston) and A0 mm
DP(Displacer Piston)
Diameter of PP 58 mm
Diameter of DP 70 mm
DP-cylinder Clearance 0.1 mm
PP-Cylinder Clearance 0.01 mm
Dead volume 4.88x10° m’
Swept volume of DP 1.63x107 m’
Swept volume of PP 1.01x10* m®
Phase angle, a 90°

| | . -
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. Stlrllng

Fig. 2 Photo of experimental test rig for Stlrlmg engine with ceramic
heater and start-up motor
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temperature 300 °C and cooling flow 900 ml/min.
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Table 2 Efficiency with increasing Heat-source temperature

(1500 ml/min)
Efficiency
Temperature (°C) Thermodynamics | Engine | System
350 4563 4.20 191
400 46.35 535 248
450 4724 534 2.76
500 46.42 6.51 3.02

Table 3 Efficiency with increasing Cooling flow rate (500 °C)

Efficiency
Cooling flow . i
rate(ml/min) Thermodynamics Engine | System
300 54.92 5.24 2.88
600 4327 6.88 298
900 30.10 9.04 272
1200 27.06 10.18 215
1500 1895 14.81 2.81
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