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1 FIGURE 5-13
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Figure 1

“Transition experiments by Darbyshire & Mullin (1995). Disturbances were introduced ata
distance 70 diameters downstream of the inlet, and their status was probed at another 120
diameters downstream, delayed with the mean advection time. Depending on whether the
perturbation was still present or not, a point was marked “transition” or “decay.” The
amplitude of the perturbations is proportional to the injected fluid volume. For more details,
see Darbyshire & Mullin (1995). Redrawn after Darbyshire & Mullin (1995).
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Table 25.1  Critical Reynolds Number for Falkner—Skan Boundary Layers

s Bimzm/Cnr)) 1 0.8 0.6 0.5 04 0.3 02
m 1 0.667 0.429 0.333 0.250 0.176 0111 &
H =5%/8 2.216 2.24 2.274 2.297 2.325 2.362 2411
A=l S : Je:.ln X Re_crit 12490 10920 8890 7680 6230 4550 2830 e
wzo Bliguas By 0.1 0.05 0 —0.05 -0.1 —-0.14  —0.1988
= - .0A0M - m 0.053 0.026 0 —0.024 —0.048 —0.065 —0.0904 ——
= e‘mu}m H =45%/0 2.481 2.529 2.591 2.676 2.801 2.963 4.029
| Re_crit 1380 865 520 318 199 138 67
07L TABLE 5-1
: Spatial stability parameters for Falkner-Skan profiles
B & 06} B Rege, crit Rep oyt i, max (“;Ts;) G x 107
+1.0 12,490 5,636 0.0065 1.14
0.8 10,920 4,874 0.0070 1.35
05 0.6 8,890 3,909 0.0075 1.67
0.5 7,680 3,344 0.0080 1.92
04 6,230 2,679 0.0085 242
. 04r 03 4,550 1.927 0.0095 345 i
b% 02 2,830 1,174 0.0104 6.0
0.1 1,380 556 0.0129 157
Gl 0.05 865 342 0.0154 32
0.0 520 201 0.0196 74
—0.05 318 119 0.0275 186
sk =0.1 199 71 0.0388 450
% s —0.14 138 47 0.0525 963
R —0.1988 67 17 0.12 5,600
1.0
— b 0.1 Fo . Source: Computations by Wazzan et al. (1968b).
0 210100105 Res* FIGURE 57 — =
0 P * > * ; 3 " 5 Neutral stability curves for Falkner—
10 10 10 10 10 Skan boundary-layer profiles. [Afier
Res= Wazzan et al. (1968b).]
| Table 25.2  Stability Characteristics
0—af,
Flow U(y/U, UyL/v=Re, a.L=co" Inviscid Remarks
7 Shear layer tanh(y/L) 0 0 0-1.0 Kelvin—Helmholtz, Re — oo
Jet sech®(y/L) 4 0.2 0-2.0  Evenmode
¥ Falkner—Skan separating 8= —0.199 64 1.24 0-0.8 L=¢*
profile
Blasius B=0 520 0.30 0 L=3¢*
Stagnation P=1 14,000 0 L=8§
= Flow into a sink B— o0 21,700 0.17 0 L=238%
Poiseuille (plane) 1—(y/L)* 5,780 1.02 0 L = half-width
Poiseuille (cylindrical) 1—(/R)? 0 0 Stable
Couette (plane) )f[ L oo 0 Stable
TABLE 12.1 Linear Stability Results of Common Viscous Parallel Flows
Flow U(y)/Uo Regr Remarks
T Jet sech?(y/L) 4
Shear layer tanh (y/L) 0 Always unstable
Blasius . 520 Re based on §* E
Plane Poiseuille 1—(y/L)? 5780 L = half-width
Pipe flow 1—(r/R)? 00 Always stable
Plane Couette y/L oo Always stable
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