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ABSTRACT

An axial-type turbine design technology is developed. In order to design one-stage turbine, preliminary
design method is applied, and then design parameters are chosen after analyzing the gas properties within
the turbine passage using the streamline curvature method. Stator blade is designed using C4 profile, and
rotor blade is designed using shape parameters. The output power is measured with various RPM and

input power. The experimental result shows that the output power is proportionally decreased with the

negative incidence angle.
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Table 1 Aerodynamic properties of test turbine

CONTENTS SPECIFICATIONS
Stages 1

Rotating Speed (RPM) 1,800

Mass Flow 1.88kg/sec(4.11b/sec)
Power 14 kW (1.88hp)

Turbine Inlet Temp. 293.1 K (527.6 R)
Inlet Total Pressure 104.87 kPa (15.21psi)
Expansion Ratio(Py/Pr) 1.012

Exit Temperature 290.7 K (5234R)
Efficiency (7 1) 726 %
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Table 2 Specification on the design point

Stator Exit Flow Angle (a1) 37.3°
Flow Coefficient (¢ = CyU) 1.68
R = (hy-hs)/(he-he) 0.373
¥ = 24nU° 2.55
Mean Diameter (D) 257.56 mm
Tip Diameter at Exit (Dw) 300.0 mm
Hub Diameter at Exit (Dn2) 206.5 mm
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Fig. 1 Stator profile developed with -C4 profile
along the radial direction
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Fig. 2 Rotor profile along the radial direction
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Fig. 3 Test rigs for axial turbine blade
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Fig. 4 Qutput power with various RPM
(designed incidence angle)
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Fig. 5 Output power with various RPM (a=-7.5)
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