Hostk W1 = % W Vol. 28 No. 1
2007 4 1H ACTA AERONAUTICA ET ASTRONAUTICA SINICA Jan. 2007
MEHS:1000-6893(2007)01-0058-06
== M- 3L -t = M — ';‘;'
REFEHTETSELRENHEEERAMAR
o #k', ARIEF, 2 4E°
(. deE Mz MR K2 BRI 530 ) TR 2B, M KPS E AR E. Jba 100083)

(2. BRI ZS S ISR . WIRE vk 412002)
Investigation of the Interaction Between Wake and Separated Boundary Layer at Low Reynolds Numbers
YANG Lin', ZOU Zheng-ping', LI Wei?
(1. National Key Laboratory of Aircraft Engine., School of Jet Propulsion, Beijing University of Aeronautics
and Astronautics, Beijing 100083, China)
(2. Zhuzhou Aviation Powerplant Research Institute, Zhuzhou 412002, China)

OE . AR R P B U M RS i #5723 A SR AR R e W THA YR B R R L OF SRR I S A B
SR AR EAE D IR BT R B AL RS L I A BT T TEARAR T A BT R S I 9 e T RN 43 B XA AH HL AR
Fo SERFWL M O T RRECT A T 0 B AR BE T A DR Bk A AR AL W E TR ECR TR, R
855 43 8 DX (A AR P 5 7R 0 B X5 S R M B 3 L 7 A i T DA M Calmed X, SR 0 522 70 85 . Rk
BARMGES 43 X 5 BB IR 19 3R & W WA W BRI 4 7 6.

KEWR: Wk BUEB Bl EER R LR

FESES: V231.3 X HERFRIRAG . A

Abstract;: The suction boundary layer development of typical aft-loading low pressure turbine was modeled by
flat plate with proper pressure gradient. Interaction between the wake and the separated boundary layer was in-
vestigated. The effect of Reynolds number was studied and the interaction of separated region with trailing edge
vortex shedding at very low Reynolds number was analyzed. The results show that at the same exit Mach num-
ber, the isentropic Mach number of the wall changes and the peak Mach number decreases with decreasing
Reynolds number. The interaction of the wake and the separated region can suppress the boundary layer separa-
tion by turbulent and the calmed region produced by the breakdown of rollup vortices induced by wake in the
separated boundary layer. The unsteadiness of the separated region and trailing edge vortex shedding should be
paid attention in turbine design process at very low Reynolds number.
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Fig. 2 Simulation model
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Fig. 8 Entropies and streamlines of flow field
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