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Momentum-thickness

Momentum integral equation
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Laminar boundary layer over flat plate (Blasius solution - Table 9.1):

0.664

Ct = ———=
f Re, 1/2

Turbulent boundary layer over flat plate (Approximate solution):
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Table 9.1 The Function f(n) for the Laminar Boundary Layer
along a Flat Plate at Zero Incidence
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0 0 0 0.3321 B N
0.5 0.0415 0.1659 0.3309 - -
1.0 0.1656 0.3298 0.3230 — 7
1.5 0.3701 0.4868 0.3026 - ]
2.0 0.6500 0.6298 0.2668 - _
2.5 0.9963 0.7513 0.2174 = ,/ =
3.0 1.3968 0.8460 0.1614 B 2., —
3.5 1.8377 0.9130 0.1078 — ;% —
4.0 2.3057 0.9555 0.0642 — Sh -
45 2.7901 0.9795 0.0340 - = -
5.0 3.2833 0.9915 0.0159 -
5.5 3.7806 0.9969 0.8066 B R EITETTe ”~
6.0 4.2796 0.9990 0.0024
6.5 4.7793 0.9997 0.0008 8 838K RY Vg 38
7.0 5.2792 0.9999 0.0002 & i
7.5 5.7792 1.0000 0.0001
8.0 6.2792 1.0000 0.0000
1‘::):[ /l\.;”;hscosny and Density of TC pkgm mN- T s T, °F g i 1b o0 e
-40 1.52 1.51 E-5 0.99 E-5 -40  294E-3  3.16E-7 1.07 E-4
0 1.29 171 E-5 133 E-5 32 251E-3  3.58E-7 1.43 E—4
20 1.20 1.80 E-5 1.50 E=5 68 234E-3  376E-7 1.61 E-4
50 1.09 195 E-5 1.79 E-5 122 212E-3  408E-7 193 E-4
100 0946 217 E=5 2.30 E-5 212 1.84E-3  454E-7 247 E-4
150 0.835 238 E-5 2.85 E-5 302 1.62E-3 497 E-7 3.07 E-4
200 0.746 2.57 E=5 345 E-5 392 145E-3  537E-7 371 E-4
250 0.675 275 E-5 408 E-5 482 131E-3  S575E-7  439E-4
300 0.616 293 E-5 475 E-5 572 120E-3 611 E-7 512 E-4
400 0.525 325 E-5 6.20 E-5 752 L02E-3 679 E-7 6.67 E—~4
500 0.457 3.55 E-5 777 E-5 932 089E-3  741E-7 8.37 E-4
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Fig.9.11 Drag coefficient of a smooth sphere as a function of Reynolds number [3].



