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Generation of Electric Power from a Thermal Spring
— Characteristics of a Small-Size Screw Expander —
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Abstract

The performance characteristics of a small-size screw expander for the energy conversion of
hot spring water are described in this report. Recently, the screw expander has been recognized as
an effective machine for low temperature energy conversion, i.e. hot spring water. Usually in the
low temperature energy conversion cycle, organic working mediums such as NH3 or fron are used.
With the organic working mediums, the performance tests of screw expander under the same condi-
tions of a practical conversion cycle are very difficult. On the other hand, usually small-size
screw expanders may be produced by adapting the massproduced screw compressors. We therefore
made compression tests with air using small-size screw expanders. For a small-size screw expander,
the compression tests with air are rather easy than the expansion tests with air or organic working
mediums. If the performance of the expansion with organic working mediums could be estimated
by the compression tests with air, it might be an effective technique for the design of the low
temperature energy conversion cycle using the small-size screw expander. In this paper, we report
the experimental results of the compression tests with air, of the expansion tests with air or R11,
and comprise the results. The principal specifications of the two testing screw expanders are the
built-in volume ratios are 2.0 and 2.4, and the exit displacement, 0.816m3/1000 rev., which is the
same for both expanders.
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Table1 Spec. of Testing Screw Expanders.

Maker HOKUETSU INDUSTRIES
Type Screw Expander
Full Load Speed 3 510 rpm
Theoretical Outlet Volume 0.000816m 3 /rev
Built In Volume Ratio 2.0 , 2.4
Rotor Diameter 112 mm
Rotor Length 127 mm
Max Inlet Pressure 0.931 MPa{9.5 kgf/cd}
Min Outlet Pressure 0.186 MPa{1.9 kgf/cf}
Working Medium R 11
Maker MEIDENSHA
Model Drip-Proof Open Type
Motor(Generator) Rated Output| 7.5 kW
Vol tage 200/200/220
Frequency 50/ 60/ 60
Pole 4 P
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Fig. 9 Performance characteristics of the testing small —size screw expander.
Relation between pressure ratio 7 and the total adiabatic expansion
efficiency 7%taaa, the operating efficiency %ro.pa and the volume flow
rate facters X.r2a in the air expansion tests.
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