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Stability of Two-Dimensional Parallel Flows

Governing Equations Clarkson
for m[‘ﬁ M©&'°n University
ou +U6u +V,8U __oP +ivzu’
| ot OX oy oX Re
o +U
ot

i o — U(y)i . _—
Governing Equations Clarkson
for Parturbac] Motion SESSSESS
Stream Function | vV = _ov
OX
0 2 0 2 a\|/ 1 4
—Vy+U—Vy-—"U"=—V
ot i OX i OX Re v
Propagating Wave Solution
[ = o(y)e"t

ME 639-Turbulence G. Ahmadi
Governing Equations Clarkson
for Parturbead Meotion SUSSRESSES
Complex Speed C=C, + iCi
Wave Number =Q. ¢, >0 ) Instability
¢, <0 =) Stability
Orr-Sommerfeld Equation
i
U—C rr_a2 _Urr —_ mr_2a2 rr+a4
(U=c)o~o'g)-Up=————(o" ~20%¢" +a'o)
ME 639-Turbulence G. Ahmadi




crit —

]
]
]
1Re
]
]

Y

0

Stable

i Gaf

Stability Conditions Carksen
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Squire Tneorem ke

Two-dimensional disturbances
are more critical in comparison

to the three dimensional
disturbances for two-
dimensional flows.
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Stability Theorem (Rayleigh, Tollmien)

The boundary layer velocity profiles
that possess a point of inflexion are

unstable.
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Concluding Remarks

= Linear Stability

= Disturbed Motion

= Orr-Sommerfeld Equation
""""""""""""""""""""""""""""""""""""""""" = Stability Conditions
= Squire Theorem
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