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Performance Enhancement of Large-Scale Steam Turbines Using CFD
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Accelerating the speed of performance enhancement is critical to the competitive design of large-scale steam turbines for power generation.
Toshiba has successfully introduced computational fluid dynamics (CFD) into steam turbine design in order to optimize the design within the

structural limitations.

This approach is playing a key role in the creation of innovative designs for both stationary and rotating blades as well as

other flow paths including steam valves, inlets, and outlets of high-pressure (HP), intermediate-pressure (IP), and low-pressure (LP) turbines.
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Typical large-scale steam turbine for power generation (1,000 MW class)
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Steam turbine design processes
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Design verification of blade tip profile aerodynamic design for last-stage
rotating blades
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Design verification with model steam turbine
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3D design optimization for last-stage stationary blades
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Example of 3D design global optimization for stationary blades
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Typical flow visualization (velocity contours) of steam turbine inlet and out-
let flow paths using CFD
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