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Numerical calculation of flow characteristics of hybrid vortex

reduce structure combing de-swirl inlet

TIAN Ranran', MAO Junkui', FAN Jun?,
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(1. Jiangsu Province Key Laboratory of Aerospace Power System,
College of Energy and Power Engineering,
Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China;
2. Army Aviation Institution, Army Aviation School, Beijing 101121, China)

Abstract; A hybrid vortex reducer combining the de-swirl inlet hole and the vortex
tubes was proposed, the effect of drag reduction and bleed air was numerically studied, and
the effects of rotating Reynolds number and dimensionless inlet mass flow on internal flow
field structure and pressure loss were analyzed. It was found that in the inflow structure of
the hybrid vortex reducer, the static pressure decreased gently in the radial direction and was
evenly distributed in the circumferential direction. With the ascension of the dimensionless
inlet mass flow or the rotating Reynolds number, the total pressure drop of the inflow struc-
ture showed a monotonous increasing trend. Especially, under the conditions of higher rota-
ting Reynolds number and lower dimensionless mass flow, outstanding drag reduction was
observed and the corresponding turbulence parameter range of 0.106 4 —0. 324 5 was ob-

tained. Compared with the simple disk cavity, the pressure loss of the de-swirl vortex reduc-

175 B #9:2019-01-04
HEETE : v E 5B 4 (2018M642248)
TEE BN HEHE 996 —) & AR A BT NHHZ KAWL RGBS W S BF5E. E-mail: TRR_47@163. com

S| ARG A, B A R AR SRIE IE IR A 2 U8 I 25 4 U Sl R M B T S L) ). M As B Jy 4R 2019, 34 (8) £ 1677-1687.
TIAN Ranran, MAO Junkui, FAN Jun,et al. Numerical calculation of flow characteristics of hybrid vortex reduce struc-

ture combing de-swirl inlet[J]. Journal of Aerospace Power,2019,34(8):1677-1687.



1678 w3 ¥

LRI

er and the tube vortex reducer was reduced by 62.5% and 60. 5%, respectively, and the hy-

brid vortex reducer can reduce the pressure loss by 80. 4% , showing a better drag reduction.

rotating disc cavity; bleed air system; hybrid vortex reducer; de-swirl;
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Fig. 14 Variation curve of total pressure drop with
rotating Reynolds number of four bleed

air structures
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