CHREE S R B o X @ K F F R Vol.55 No. 2
2021 4F 2 A JOURNAL OF XI” AN JIAOTONG UNIVERSITY Feb. 2021

FHERBIE R Z LA ST S il 2T
A R [P IE R S IR

SREGHY . KRB BERWE . BRA
(L 72 TRER S 3 ) TR 2B > 430033, iRDLs 2. W45 TR K24 LA 3 ) TR 42 B A AL S0 5 430033, I

WE. AT ATRSEFrrm R AL Z RASDFe b AR M, KRR BB T kst R ARG
IKJE R AT T Z it . oA T B et 0 B BER AR, T IUAT $vF 5w ad & R R 058 R ik
HBAERBF R Hn, SREAW P ET R AAGREIRD M A L T R,
B AR T #p ot b BE B AT B R — R AR E ALK 55T BIUT Fotap kagss R W mBik, L& ES
AEGE A RARR ;B E TR T AED B SO ROY A2 LR ARG TR TIRFH
otsE RIRE I AR TSt T M PR ER P BER G T HRAT OO mE R, LR
BIARABAR T EGMRA, TAUMFTORABEET R RAE T Her bRy FHRE. 28
HEART #vetin R 9 A 2 B A g vt b TR 9B B AR T 99 X 3 5 47
K@ KB E UM ET; T W AR R

hESES. V231.3 IXEEREM: A

DOI: 10.7652/xjtuxb202102021 XEHE. 0253-987X(2021)02-0172-09

Ol
OSID 15

Effects of Bowed Variable Geometry Guide Vane on Aerothermal

Performance of Turbine Stage with Hot Streak and Swirl
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(1. College of Power Engineering, Naval University of Engineering, Wuhan 430033, China;

2. Military Key Laboratory for Naval Ship Power Engineering, Naval University of Engineering, Wuhan 430033, China)

Abstract: Aiming at the complex secondary flows and heat transfer problem in the end zone of a
variable geometry turbine guide vane, the effect of bowed variable geometry guide vane on
aerothermal performance of a gas turbine with two stages of high and low pressure is studied by
using 3-D simulation, and the influence of inlet hot streak and swirl is analyzed. The results show
that the radial flow caused by the positive bowed vane inhibits the formation of leakage vortex
effectively and reduces the load and the intensity of secondary flow of the end wall area, and the
additional loss of the end zone caused by the variable geometry guide vane is effectively
weakened. These effects become more obvious with the increase of the positive angle. The radial
diffusion of the hot streak core is restrained by the positive bow of the stator blade, but the
temperature at the end of the stator blade increases under the driving action of the swirling flow.
Compared with the stator blade, the average temperature and average heat transfer coefficient at
the tip of the rotor blade are more sensitive to the swirl direction, and the effect of negative swirl

is always greater than that of the positive swirl. Although the design of positively bowed variable
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geometry guide vane with large angle increases the average temperature at the end of the

stationary blade, but effectively reduces the heat transfer coefficient at the end of the stationary

blade and the average temperature at the tip of the rotor blade, thus reduces the heat load at the

end zone.
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