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Abstract - The performance characteristics of a scroll expander is the most important variable for the
performance of organic Rankine cycle system. In this paper, the performance characteristics of a scroll
expander was identified using 1kW class organic Rankine cycle system with various operating conditions. The
ORC system is composed of an evaporator, a scroll expander, a condenser and a working fluid feed pump that
uses R245fa as working fluid. The hot water temperature was controlled from 80°C to 115C by the
50kW-class electric water-heater. The maximum isentropic efficiency of the scroll expander was measured
about 77%, and the shaft power was measured from 0.5 kW to 1.8 kW according to heat source temperatures.

Key words : Performance Test, Organic Rankine Cycle(ORC), Scroll Expander, Low-grade Heat Re-
covery, Filling factor
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Fig. 2. Expander module of ORC system.

Table 1. Specification of Scroll Expander

Torque meter

Scroll expander

S

Value
Nominal output 1 kWe
Volume ratio 35
Displacement 12 ecm’/Rev
Max. Speed 3,600 RPM
Max. Inlet pressure 13.8 bar,
Max. Inlet temperature 175 C
Ambient temp. Range -20C - 40C
Nominal sound level 55 dB(A)
Net weight 9kg
Port configuration 1/2” NPT 3/4" NPT
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Fig. 3. Schematic diagram of ORC system.
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Test RPM Pexin Pex out Thw,in Tew,in

1-9 2400 6 1.4-2.7 80 20-40

10-26 2400 10 1.6-4.9 100 23-60

27-46 2400 13.6 1.8-4.9 115 23-58

47-55 3000 6 1.4-2.7 80 21-40

56-72 3000 10 1.6-4.9 100 22-58

73-92 3000 13.6 1.8-4.9 115 21-58

93-101 3600 6 1.4-2.7 80 21-40

102-118 3600 10 1.6-4.9 100 21-58

119-138 3600 13.6 1.8-4.9 115 18-57
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RPM Waate | Teyele Prope | Mexpander | Texergy | Priting

2400 1.39 8.16 2.75 753 56.8 1.65

3000 1.58 8.38 3 76.0 56.6 1.48

3600 1.83 8.80 325 77.1 56.8 1.37
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¢ : filling factor [-]

cd : condenser
cw : cooling water
ev : evaporator
ex : expander
hw : hot water

in : inlet

out : outlet

pp - pump

R : working fluid
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