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Development and Approach to Future Market of the Eco-Radial Steam
Turbine Generator
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Osamu MATSUTANI

Atsushi YOSHIDA

Eco-Radial, the new model of a radial turbine power generation system for steam pressure less than
0.98MPaG, has been developed and brought to market. Such measures as downsizing, reducing the
number of parts, and reducing the machining time have reduced the original manufacturing cost by
50%. This paper introduces the development of the new model and our future approach to the market.

FEATURE : Energy Machinery and Equipment
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Fig. 1 Comparison of axial turbine and radial turbine
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Fig. 2 Power comparison of Eco-Radial and axial turbine
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Table 1 Specification of Eco-Radial

Eco-Radial (GRT160e)
Inlet condition:
Max. pressure (MPaG) 0.97
Max temperature (‘C) 210
Exit pressure (MPaQ) 0~0.5
Steam flow (t/h) 2.5~10.0
Max. power (kW) 400
Generator type Induce
Size(mm) 1,900%3,5600%1,900
Weight(kg) 3,500
Control system 4 options with inlet valve
(power, inlet pressure,
exit pressure or flow
constant control)
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Table 2 Processing cost comparison with Eco-Radial and original

Number of Number of | Processing
runner blades | nozzles cost
Eco-Radial 11 14 60%
Original 14 26 100%
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Table 3 Test condition

Inlet pressure | Inlet temperature Exit pressure
o) (MPap) | TestGas
0.3221 184 0.12 Air
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Fig. 3 Test result of turbine performance (Ratio of adiabatic efficiency
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Table 4 Analysis conditions

Case uico Rotation speed Number of
(rpm) runner blades
Casel 0.7 39,800 14
Case?2 0.6 34,000 14
Case3 0.49 27,200 14
Case4 0.7 39,800 9
Caseb 0.6 34,000 9
Case6 0.49 27,200 9

Number of nozzles : 26 in all cases
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U/CO : Dimensionless number showing turbine operation condition
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300.00
285.00
270.00
255.00
240.00
225.00
210.00
195.00
130.00
165.00
150.00
135.00
120.00
105.00
90.00
75.00
60.00
45.00
30.00
15.00
0.00

Table 5 Relationship between difference of efficiency ratio and difference of relative velocity profile at runner outlet

UIC0=0.7(Speed: 39,800rpm)
Number of blades: 14

U/C0=0.6(Speed: 34,000rpm)  17/C0=0.49(Speed : 27,200rpm)

Number of blades: 14

o

Number of blades: 14

Low velocity area (separation area)

I ® s I * s * s
U/C0=0.7(Speed: 39,800rpm) U/C0=0.6(Speed: 34,000rpm)  U/C0=0.49(Speed: 27,200rpm)

Number of blades: 9

Number of blades: 9

Number of blades: 9
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Fig. 6 Relative velocity profile near suction meridian surface by CFD analysis
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U/CO | Difference of efficiency | Difference of efficiency | Difference of relative
ratio between 14 blades | ratio between 14 blades | velocity profile between
and 9 blades in measured | and 9 blades in analytical | 14 blades and 9 blades
result result in analytical result

0.7 big big big
0.6 small small small
0.49 small small small
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