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Performance Test of Scroll Expander for Micro-Power Generation
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ABSTRACT: This paper addresses the development of a scroll expander for power genera-
tion from relatively low temperature steam source. It has a double-sided orbiting scroll mem-
ber so that no thrust bearing is needed to support the base plate of the orbiting scroll. Three
power transmission shafts are placed at the periphery of the orbiting scroll base plate, and
these shafts can also function as anti-rotation devices. Final output is obtained from the main
central shaft engaged with the three power transmission shafts through gear assembly. The
clearance between the fixed and orbiting scroll elements was estimated by comparing mea-
surement of the mass flow rate with calculation results of a computer simulation. Due to
large clearance, the expander total and volumetric efficiencies were measured to be 34% and
43%, respectively. It has been shown through the computer simulation that the total and
volumetric efficiencies could be improved to 65% and 83%, respectively, if the current clear-
ance is reduced by half.
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Fig. 2 Scroll expander steam cycle.
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Table 1 Scroll configuration factors
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Table 2 Test conditions

Wrap thickness ¢ [mm] 5
Wrap height H [mm] 35
Base circle radius a [mm)] 3.724
Orbiting radius 7 [mm] 6.7
Cutter angle ¢, [deg.] 270
Wrap end angle ¢, [deg] 1,752
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Fig. 3 Main form of scroll expander program.

Suction pressure P, [MPa] 1
Discharge pressure P, [MPa] 0.176
Pressure ratio P[P, 5.67
Orbiting scroll speed | N [rpm] 5,400
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Table 3 Test apparatus of performance
Maker Miura
Boiler Model TX-300
Max Pre. (kg/cm®) 10
Maker Oval
Pressure sensor Model P72S
Range (kgf/cm?) 0~30
Maker Oval
Temp. sensor Model T201
Range (°) 0~300
Maker Oval
Flow meter Model Vxwl1015
Range (kg/hr) 38~595
Maker Sungdo
Torque meter Range (kg-m) 0~30
Output (V) 0~5
Maker Sungdo
Tacho meter Range (rpm) 0~9999
Output (V) 0~10
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