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Transition Induced by Spanwise Wave Packet Disturbance
in a Flat Plate Boundary Layer
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3
Abstract: In previous research, the main consideration for disturba ;\\a‘v}'\stﬁgution in the transition and turbulence of a flat
plate boundary layer is uniform along the spanwise direction, wI}ic&h Ls—?elatively easy to study. But in actual situation, the
disturbance form is diverse. The boundary layer may be threé%if;té’nsional and the disturbance distribution may not be uni-
form along the spanwise direction. Compared with the dj Mce form studied before, the non-uniform disturbance distribu-
tion along the spanwise direction in a three-dimens | flat plate boundary layer is a more complex disturbance form and it is
closer to natural transition. Therefore, it is of\mﬁ%r;a t significance to study the transition and turbulence caused by this dis-
turbance form. For the flat plate bound: y\ﬁx%?ef the governing equations are the non-dimensional Navier-Stokes perturba-
tion equations. The difference schemé\oj7 rée order precision is used for time discrete. For the{;{ace discrete, the pseudo-
spectrum is used in spanwise gir%Xi‘oq d the high precision difference schemes are employéd\ijw ‘s?reamwise and normal di-
rections. Numerical simu{atic;f\‘igpépformed to study two cases of small amplitude spal W‘bséw‘ave packet disturbance and fi-
nite amplitude spanwise w&}ep’acket disturbance. The evolution of small amplitudé@v packets disturbance is calculated
by the numerical simulation and the linear stability theory (LST). The evolutionfr}ssxmé)are in close agreement with the linear
stability theory results. The transition and turbulence processes caus\ed QX\[T‘U& amplitude spanwise wave packets disturb-
ance are analyzed. The evolution characteristics in physics and spectl’& sﬁace are detailed described. The different posi-
tions are compared and the results are that for the different pqu{iéné the transition positions are different. but the transition
processes and characteristics are similar. e \§ :r'
), *
Key words: boundary layer; wave packet; transition;\turbulence; numerical simulation
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