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Effect of concave groove on the stability of boundary layer

LIU Kai-ping, LUO Ji-sheng
(Department of Mechanics, School of Mechanical Engineering,
Tianjin University, Tianjin 300072, China)

Abstract; In order to predict the transition position using eV method for flat boundary
layer with concave groove, the effects of concave groove on the evolution of disturbance in
supersonic boundary layer with Mach number of 4.5 were studied by numerical simulation
and flow stability method. The amplitude and growth rate distribution along the flow direc-
tion with two sizes of concave groove was revealed. The results show that the range of effect
of concave groove on the basic flow is only limited in the concave groove and near range.
Concave groove has a suppressed effect on the evolution of disturbance to some extent, the
bigger size means the more obvious inhibitory effect. After concave groove, the effect of con-
cave groove on the growth rate of disturbance amplitude is little, and relative variation is
smaller than 2%. At the same time, the position of transition can be predicted more accu-
rately with a smaller concave groove by e" method combined with stability analysis and a cor-

rection factor of N.
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Fig. 1 Computation model of concave groove
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50000 1. 75 —0. 230 —0. 150
50000 1. 85 —0.167 —0. 087
50000 1. 95 —0.075 —0.067
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PLFH T L KE oC 1Y A 3 R 17 LST 23 #r 45 3 N
B, B N EBIE AN, BT LT THR 25 ok
BRI AN B4 % {H /.

3 £

ARSCVHE T P Rl RUBE g AELRE 70 % 48 sl v 1k 1Y)
S, ROEESR IX h=0.18, X 0. 058, kL kS 5T %t
P 2l W (B AL S I AR N TE RN o T b AT 4%
PR ITUI BoF T L 22, L 2 GO R T 1 Ol AT
e, ROBESR [ X h=0.58, X 0. 258, HHLKE 5T %t
P Bl W (L 14 36 Ak A 5 T 5 A% A% 1Y) 8 B i A R
A AR FE BE A REAIR  (ELLE RS JC IS 1 410 2 e {1 3
K SR 7 1] T JCHLRE JCAE B0 P 2 e A 3 K
A e R IEAT AR BUN L, 7T LST 204
AIZE SN N B IE AN B 7 ik g7, IHE 45 0L %

MRS G R BETE BN . AN B 48 % E /N T 0. 25.
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