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Abstract: Design and performance analysis of a steam turbine for variations of degree of reaction were performed by
computer simulation. Design parameters such as blade angles, exit areas, and heights of the nozzle and moving blade
were represented as functions of the degree of reaction. The main performance factors such as turbine power, diagram
efficiency, and axial thrust were also expressed in terms of the degree of reaction. For further information about the
design and performance, the blade angles and main performance factors were investigated as functions of the flow
coefficient. The turbine power and diagram efficiency reached a maximum value for a given degree of reaction and flow
coefficient, and the symmetric shape of the moving blade showed distortion as the degree of reaction was increased.
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Fig. 1 h-s diagram for impulse stage with 10% reaction.
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Fig. 2 Velocity diagrams for impulse stage with 10%
reaction (Velocity: m/s, Angle: degree)
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Table 1 Simulation data of the present turbine

Parameter value
Turbine inlet pressure (bar) 5.8
Turbine exit pressure (bar) 4.963
Turbine inlet temperature (°C) 180
Mass flow rate (kg/s) 4.762
Turbine diameter (m) 0.762
Turbine angular velocity (rpm) 3000
Nozzle angle (degree) 14
Nozzle efficiency 1y (%) 0.94
Blade velocity coefficient Y (%) 0.90
Blade efficiency ng (%) 0.90
Number of nozzle N (Ea) 54
Nozzle thickness ty (mm) 1.5
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Fig. 5 Blade angle as a function of degree of reaction
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