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Abstract

A turbo-expander is developed for the regeneration in the expansion process. The turbo-expander operates in the partial
admission and supersonic flow, and an axial-type single stage turbine is applied to the turbo-expander. lts outer diameter is
82mm and the operating gas is R134a. A 15kW reciprocating compressor is applied in this experiment and the turbo-expander
is installed in the expansion process instead of the commonly using expansion valve. Two supersonic nozzles are applied for the
expansion process. The high speed of R134a after passing the supersonic nozzles gives the impulse force to the turbo-expander
and some powers are generated on this process. A generator is installed at the end of the turbo-expander shaft. The generating
output power from the turbo-expander is controlled by the power controller. Pressures and temperatures are measured on the
lines for the performance investigation. More than 600W/(kg/sec) are generated in this experiment.
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Fig.1 Configuration of supersonic flow nozzle
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Fig. 2 R134a properties at the nozzle exit

H©) A 2AXNA Y FHFHE 23PN 02 RE T
S 53 obgGe] HETuls 25459 Ul FakA |
of 7oA Wule E4XE QAR *A FAARIIA
AEREe] 02kghecs: RZE PABIES she A =28 3
Uz 243 £ Y3 UY Tl »28 J4dvu 4
0.1kg/secol A AEshAl Ak gAo] BANo2RE F /)9
2% A8k Ao Qoe 25T =2 7MY B
A%)& Fig13} Fig2 oA o3 9ok

- 168 -



Fig.3 Picture of axial-type supersonic turbine
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Fig. 4 Schematic diagram of experimental apparatus

Table 1 Degree of accuracy on measuring device

Megsunng Models Accuracy
equipment
< tha o/
MFS3000-30E.K Less than £0.15% at
Flowmeter (Corimass) measured value
) sS normal 0.5kg/sec
0.15°C
Temperature PTI00R at 50 C
Pressure PTX751 Less than +0.3% at full
gauge {Druck} scale (10, 20bars)
DAQ Agilent 34970A 0.0035%
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Fig. 5 Output power on the turbo-expander
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