2024 4F 45 454 5 1) ik K #F = R(BARFR) Vol.45 No.1 2024
(E”;ﬁ 213 ,ﬁﬂ) JOURNAL OF NORTH UNIVERSITY OF CHINA (NATURAL SCIENCE EDITION) (Sum No. 213)

XEHS: 1673-3193(2024)01-0050-08

ZRAARERTHARERIEFEERIBERE

AXE, IO, A, B #

(PR RIS 3l TR, 178 KJE 030051)
B OE: R e SR F SRR, LAMER A Hr Ut 1 3 AR TR U A B R, AR SOk
THBRZENEIF R T 2R AEE & B ECR R AS , 0 g s 50 i e R P AT A5, R IZOR
T AT HE R R AR EAT T R AR AR WS BUE T . DI BRGR TR IR R A TR &R, Sk O
WA 55 F, BT T HERE DUBIRIY S A . SRR MR S o A RS o U AAAERRBE SR OT R T, #E 0
G W 7L X AR L R R S DR R AR A, DA RS IR A A R AR R AR . SRR, #E 0
VHGL W 7L X PR IR S B IR A R SRR, BE FDR BE AR [0 R X 5] 43 A 2 S BCT AR 1] vh A3t B R
TRDCIR, 7 6020 M im Ak 14 5 I BT T i i o X W I G2 23 R ARBRE (8 A A R L ) — JT 30 PN 3 10 0k 2
PR it PR M R T i e U (B A MR BE AR AL . R AUATE IR A B AR N 8is 3l BARE ol G B i 2 %
IREREAT, 7EFM RSB WAHLIEN, [URZEHRNG 2R ShifscEmG, 7EaM i ms)
W P 3 TR A SR T A 8, O L [ — S 00 A 11 W 8 2 of 8l I T Y e o i (P — S YU LA 2 1
TE P 6 L P 11 I 3 R A R 2 e R SR AR 1) T ) b 8 R A R I
KER: RERE; RESMALS) B ABEE I PO
hESES: TK401 HRFRIRAD: A doi: 10. 3969/j. issn. 1673-3193. 2024. 01. 007
S A FIScdE, Tom, W, 5. BBk L R A R AR W sh BUE D FL LT ). bRk
CHSRBIERD , 2024, 45(1): 50-57.
YAN Wenxin, WANG Qiang, XIE Jinyao, et al. Numerical simulation of unsteady flow in turbine stage

considering inlet temperature distortion [J]. Journal of North University of China (Natural Science Edition) ,

2024, 45(1): 50-57.

Numerical Simulation of Unsteady Flow in Turbine Stage

Abstract:

Considering Inlet Temperature Distortion

YAN Wenxin, WANG Qiang, XIE Jinyao, XU Tao
(School of Energy and Power Engineering, North University of China, Taiyuan 030051, China)
In order to better predict the characteristics of the turbine stage non-constant flow and analyse

the influence of inlet temperature aberration on the downstream lobe discharge. Taking a single stage high

pressure turbine as the research object, the distribution conditions of total inlet temperature are changed,

and the influence of inlet temperature distortion on Mach number, blade heat load and other factors, as

well as the change law of high-temperature air migration path are designed under three schemes: uniform

inlet temperature distribution, radial non-uniform inlet temperature distribution and hot spots at turbine

inlet. The results show that the inlet temperature aberration has little effect on the internal flow field of

the single-stage turbine, the radial uneven distribution of the inlet temperature will lead to the appearance
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of a band-shaped high temperature region in the middle and upper part of the radial direction of the guide
vane, and the highest temperature is found in the leading edge of the guide vane at the high point of 60%
of the vane, and this phenomenon will be aggravated by the existence of the hot streak, and the inlet tem-
perature aberration will not cause a large-scale change of the highest temperature value of the surface of
the guide vane in the same cycle. The main stream gas is accelerated by an elliptical heat spot in the tur-
bine flow path. As the mainstream gas accelerates in the turbine flow path, the heat spot gradually Nar-
rows from elliptical shape and the temperature decreases. After the trailing edge of the guide blade inter-
acts with the shedding vortex, the squeezed edge of the gas presents a zigzag shape. After the static and
dynamic interface surface, the heat load is more significant at the leading edge of the moving blade and the
pressure surface of the moving blade. The inlet temperature distortion will not cause the high temperature
air flow to deviate greatly in the radial direction.

Key words: temperature distortion; non-uniform radial distribution; hot streak; unsteady flow; single-stage

turbine
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Tab.1 Geometric parameters of turbine blades
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Tab. 2 Turbine design operating conditions for different scenarios
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