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Optimization Design and Pressure Losses of Steam Admission in

Industrial Steam Turbines Depending on Geometrical Parameters

YAO Hong, ZHOU Xun, WANG Zhongqi

(School of Energy Science and Engineering, Harbin Institute of Technology. Harbin 150001, China)

Abstract: To improve performance of steam admission geometry in industrial steam turbine, the
total pressure loss of the mixing flow are investigated with ANSYS-CFX and the effects of
admission geometry parameters on the total pressure loss are evaluated by SST-RM. For a T
typed passage, as the branch flow jets into the main stream at angle of 60° or the connecting part
is set as rounded corner, the total pressure loss gets lower at different flow rate. Analyzing the
total pressure loss coefficient of the T typed passage in the flow field, a new admission with
elliptical and gradually converging sections along the circumferential direction is designed, and
the optimized structure can effectively control the admission mass flow distribution and the flow
direction, which makes the admission density flow more uniform along the circumferential
direction to improve the performance of the whole steam turbine. Under the same condition,
when the angle between the admission steam flow and main flow is taken as about 60°, the total
pressure loss can be reduced by more than 30% compared with the case of 90°. The admission
structure with elliptical cross section is beneficial to improve the uniformity of density flow
distribution along the circumferential direction. The mixing total pressure coefficient and the

standard deviation are suggested to effectively evaluate the admission performance.
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