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Research on Unsteady Flow Characteristics of 1.5 Stage
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(1. College of Power and Energy Engineering,Harbin Engineering University , Harbin, China, Post Code ;150001 ;
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Abstract: The secondary flow in the adjustable vane is complicated due to the existence of end clearance
and rotating shaft. In this paper, the variable geometry modification of LISA turbine was carried out, and
the 1. 5-stage variable geometry turbine was simulated by Domain Scaling method. The influence of ad-
justable vane clearance height on flow details of S1 vortex system and load were explored. Else, the influ-
ence and secondary flow transport processes of unsteady flow on downstream blade row was deeply stud-
ied. The results show that: leakage vortex, corner vortex and passage vortex form the vortex system of ad-
justable vane. The tip clearance height of adjustable vane affects the loss and stage efficiency, the time-
average total pressure loss coefficient of the variable-geometry turbine SI is 10.32% , and the time-aver-
age total efficiency of the turbine is 82. 26% under the design clearance. The trailing edge leakage vortex

of SI makes the R1 highly unsteady. The trailing edge leakage vortex of S1, R1 leakage vortex and wall
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vortex are the main causes of the flow instability of S2.

Key words: variable geomelry turbine; end clearance; leakage flow; flow characteristics; unsteady
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