B39 HBHE3 M Erl fie 5l Wil T i Vol. 39, No. 3
2024 43 A JOURNAL OF ENGINEERING FOR THERMAL ENERGY AND POWER Mar. ,2024

O e e e

+ it 2 LA * LS 11001 —2060(2024 )03 - 0009 — 09

O N

MR ERMimARREENEBREENER
it 2 1 R i RO S E R 3R

Zrm o ' RER NGFR
(1. T KF S GakFEFR, BT W% 710072; 2. F E At A # % 30 7 LA % Br, #1884k 412002)

W E.ATHRREZARAREATHFEBERANBIAEBRNE G0, EH AL TEAZNEHT AR
I R RIR AR = 3 FIAE A SR ANAZ A 0 o TR BAEARE AT, PR RB T BSAUGF AR,
= A Batchelor R AZ S S HILE M AE L TRAR AV Y0, B, ZRSHAFHFEIIRTHZXEY
RET I, HAABIT YRR o LG ES SR - T Ha T THORANERE, SARAAK
T F R R R M AR [ =20% 69 LT ,# £ Batchelor 3 JUF Z4H &, BEZ I T ERAAN
1o B ERGAIRIE T BRH 20% , 77 A 5 H L RAER B, AR K SUARR T AR A A P BCE 2% iR f SA =
15089 T4 25 Rof AR T SA =30°89 Lo, 3X & %% B AH ™ v L&A o it f A i A8 61 R T £
Ik R R 6 IR S AE

X OB OWRGEE RN BRCR  BEARALL s B A 5 T 58k B
HESES V2311 STHRARIRAD : A DOI: 10. 16146/j. enki. mdlge. 2024. 03. 002

[SIAARSTIEN IR, A B KRR, S5 SRR AL i L 58 5 X 8 e 5 S AR S B s R M S e 0 BB RIT S [ ] #ig sl T
F£,2024,39(3) :9 - 17. LI Kun-yang, DU Kun, ZHAO Zun-sheng, et al. Numerical study on the influence of gas swirl and turbulence in-
tensity on the ingress and flow characteristics in a rotor-stator cavity[ J]. Journal of Engineering for Thermal Energy and Power,2024,39(3) .

9-17.

Numerical Study on the Influence of Gas Swirl and Turbulence Intensity
on the Ingress and Flow Characteristics in a Rotor-Stator Cavity

LI Kun-yang', DU Kun', ZHAO Zun-sheng’, LIU Cun-liang'
(1. School of Power and Energy, Northwestern Polytechnical University, Xi'an, China, Post Code; 710072
2. Hunan Aviation Powerplant Research Institute, Aero Engine Corporation of China, Zhuzhou, China, Post Code: 412002)

Abstract; In order to investigate the influence of mainstream swirl and turbulence on the gas ingestion
rules and mechanisms in the rotor-stator cavity, this study conducted numerical simulations of the influ-
ence of three different operating conditions including mainstream swirl angle (SA) , turbulence intensity
and the combined effect of swirl and turbulence on the gas ingestion rules under a fixed sealing cold air
mass flow. The results reveales that when only swirl exists, the distribution position and scale of the
Batchelor flow core within the cavity are directly affected by the mainstream swirl angle, meanwhile, the
flow characteristics of the core also cause significant changes in the sealing efficiency; additionally, the

swirl angle affects the gas ingestion downstream by influencing the pressure distribution upstream of the
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sealing outlet. When there is no swirl angle and the mainstream turbulence intensity changes, under the

condition of extreme turbulence intensity I =20% , the Batchelor core on the stator side almost disap-

pears, and the disc cavity suffers severe gas ingestion. When the mainstream turbulence intensity I is

fixed at 20% , and the swirl angle acts together with it, the ingestion is alleviated compared to SA =0°,

but the sealing efficiency under the condition of SA =15° is slightly lower than that under SA =30°. This

is mainly because the pressure distribution upstream of the sealing outlet exhibits different fluctuation

characteristics under the coupled action of turbulence and swirl.

Key words: rim seal, gas ingestion, sealing effectiveness, numerical simulation, swirl angle, turbu-

lence intensity
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Fig. 2 Schematic diagram of rim seal structure
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Fig. 4 Plot of sealing efficiency for monitoring point
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different mainstream turbulence intensities
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