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Abstract: This paper presents the process of turbine developmentOiganic Rankine Cycle(ORC) system.
Development of turbine for ORC system is hot issue in the tetecgeneration market due to the
characteristic of organic refrigerant which the evaporagmperature is lower than general refrigerant.
Recently, the industry have an interest about ORC turbingeldpment in Korea, and they presented
numerous research results. In developing the turbine,rakpeocesses can be considered. However, there was
few document about ORC turbine development because of thde tisecret. This paper can be used as a
reference in developing ORC turbine.
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Fig. 1 ORC thermal cycle analys
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Table 1 Working condition of turbine

2bE A R245fa -
T3 5 7.2 kgls
JT A= 124 T
A At 20.9 bar
=7 Ag#A 2.2 bar
=49 236 kW
I HEE 15,000 rpm

Table 2 Mean line analysis result of 1st and 2nd stage nozzle and roto

1st stage 2nd stage
Nozzle Rotor Nozzle Rotor

r2 108 mm rds 79.5 mm r2 117 mm r4s 89 mm

b2 5.5 mm r4h 79.5 mm b2 17 mm rdh 17 mm

r3 83.5 mm rs5s 42.5 mm r3 94 mm r5s 66 mm

b3 5.5 mm r5h 29 mm b3 17 mm r5h 40.5 mm
Inlet angle 71° Inlet angle 0° Inlet angle 63° Inlet angle 0°
Exit angle 73.95° Exit angle -45° Exit angle 77.6° Exit angle -45°

(r : radius [mm], b : axial length [mm])
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Fig. 2 Schematic of 1st stage Fig. 3 Schematic of 2nd stage
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Fig. 4 Full domain CFD calculation : (a) Calculation domain, (b) BCFesult about the relation between total
pressure ratio vs. Power
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Fig. 5 Turbine components : (a) Drawing, (b) Component parts, (ejnonent assembly
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Critical Speed Map
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Fig. 6 Rotor dynamic analysis : (a) FE model, (b) Critical speed map
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Fig. 7 Turbine performance test : (a) Performance test setup, @Y1 Rs Pr
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Table 3 Pretest result of ORC turbine

Resistor Power
RPM V_rms A Pr
(<] [kw]
3,072 109.34 10.77 2.03 1.84
5,979 217.38 21.31 8.02 2.5
6 8,948 323.09 31.57 17.66 3.14
11,969 429.53 41.83 31.09 3.78
14,975 532.54 51.6 47.56 4.47
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