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Research on Transition State Characteristics of Variable Geometry
Turbine Adjustable Cascade

LI Yan-jing' ,DU Yu-feng’ ,SONG Yi-kang' ,GAO Jie'
(1. College of Power and Energy Engineering,Harbin Engineering University , Harbin, China, Post Code ;150001 ;
2. Harhin Guanghan Gas Turbine Co. Ltd. ,Harbin, China,Post Code ;150078 ;)

Abstract: Variable geometry turbines improve the performance of the engines under variable operating
conditions. In order to understand the changes of parameters during the rotation of the variable geometry
turbine guide vane more thoroughly, explores the transition state characteristics of the adjustable blade
cascade through numerical simulation and experimental method. The guide vane adjustment range is —5°
to 6°,and observe the transition state parameter changes. Experimental research shows that during the
process of adjusting ,the change law of the guide vane ,the mass flow rate ,absolute airflow angle and abso-
lute Mach number of the guide vane are linearly changed with the angle of rotation,and the total pressure
loss coefficient and entropy increase of the guide vane are close to parabolic changes. The absolute exit
Mach number line of the guide vane from 0° to —5° is reduced by 2. 2% ,and the total pressure loss coef-
ficient is increased by 37.3% . During the turning of the guide vane from 0 degrees to 6 degrees,the Mach

number of the guide vane outlet increased by 1. 5% ,and the total pressure loss coefficient at the guide
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vane outlet decreased by 15.8% . Under the influence of the changes of guide vane angle and secondary

flow, the suction side and pressure side incoming flow will mix and change after the trailing edge of the

guide vane,and the outlet absolute airflow angle distributed along the height of the blade deviates from the

geometric outlet angle to varying degrees. The turning angle of the guide vane is increased, the upper

channel vortex moves up along the blade height, the leakage vortex and the channel vortex weaken each

other,and the total pressure loss coefficient decreases.

Key words: variable geometry turbine, annular sector cascade, transition state characteristics, aerody-

namic loss
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Tab. 1 Geometric parameters of vanes

= HifH
A/ mm 48.32
AR M/ mm 29.98
I T/ mm 37.73
L) 53.28
JUfEHEE fs(°) O (Hlia) <)

JUFTH A/ (°) 72. 42 (HhnJe )

®2 TITRRNERSY

Tab. 2 Overall parameters of variable geometry turbine

U sl
vl C/ke - KT« (s - kPa) ™! 0.941
A% A/t + (min - KT) ! 648. 88
B/ % 93.62
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