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Abstract

Currently, the practical application of medium and small-scale Organic Rankine Cycle system still
has many problems. And the performance of expander is an important technical bottleneck which
limits its application. For a given type of expander, structural parameters have great influence on
its performance. Internal volume ratio and gap are two main structure parameters which impact
performance of single screw expanders. This paper carried out a preliminary study on the per-
formance of single screw expanders under the influence of internal volume ratio and gap. The re-
sults show that the efficiency of the expander with large internal volume ratio is only about 50%
of the one with small internal volume ratio, the volumetric efficiency of the former is lower than
that of the latter by 20%. For the prototype of small internal volume ratio, there is no significant
difference of power and efficiency of the expander with large fit gap compared with small fit gap,
except the volumetric efficiency has a slight downward. For the prototype of large internal volume
ratio, power and efficiency of the expander with large fit gap increase a certain extent, but the vo-
lumetric efficiency decreases compared with small fit gap.
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Figure 1. Distribution of leakage channels
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Table 1. Different structural parameters of the prototypes
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Figure 2. Performance test flow chart of single screw expander
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Figure 3. Variation of power output with rotational speed for prototypes
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Figure 4. Variation of expander efficiency with rotational speed for prototypes
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Figure 5. Variation of volumetric efficiency with rotational speed for prototypes
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