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Burj Khalifa Tower scale model in wind tunnel
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« Example 1

The drag force, F, on a smooth sphere depends on the relative speed, V,
the sphere diameter, D, the fluid density, p, and the fluid viscosity, u.
Obtain a set of dimensionless groups that can be used to correlate

experimental data.
F=f(p.V,D,p) @I T TN HOIAT BRI
L3
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« Example 3
* Free flight of Boeing 747 at an altitude 11.6 km:

V., =885 km/h p, = 20.713 kPa T, =216.67 K

« Scale model in wind tunnel:
Model size : 1/50 scale T, = 238.89 K

« Assume that both x and a are proportional to T *2

* Find: the required velocity and pressure of the test airstream in the
wind tunnel such that the lift and drag coefficients measured for the
wind-tunnel model are the same as for free flight.
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Confidence | Proportion within Proportion without

interval Percentage Percentage Fraction
0.3186390 | 25% 75% 3/4
0.674 4900 | 50% 50% 1/2
0.977 9250 | 66.6667% 33.3333% 1/3
0.994 4580 | 68% 32% 1/3.125
1o 68.268 9492% 31.731 0508% 1/3.1514872
1.2815520 | 80% 20% 1/5
1.644 8540 | 90% 10% 1/10
1.959 9640 | 95% 5% 1/20
20 95.449 9736% 4.550 0264% 1/21.977 895
2.5758290 | 99% 1% 1/100
30 99.730 0204% 0.269 9796% 1/370.398
3.2905270 | 99.9% 0.1% 1/ 1000
3.8905920 | 99.99% 0.01% 1/ 10000
40 99.993 666% 0.006 334% 1/15787
44171730 | 99.999% 0.001% 1/ 100000
450 99.999 320 465 3751% 0.000 679 534 6249% ;é 1/‘2701)29(-)%258
4.891 6380 | 99.9999% 0.0001% 1/ 1000000
50 99.999 942 6697% 0.000 057 3303% 1/1744 278
5.326 7240 | 99.999 99% 0.000 01% 1/ 10000 000
5.730729¢0 | 99.999 999% 0.000 001% 1 /100 000 000
60 99.999 999 8027% 0.000 000 1973% 1/ 506 797 346
6.109 4100 | 99.999 9999% 0.000 0001% 1/ 1000 000 000
6.466 9510 | 99.999 999 99% 0.000 000 01% 1/ 10 000 000 000
6.806 5020 | 99.999 999 999% 0.000 000 001% 1/ 100000 000 000
70 99.999 999 999 7440% 0.000 000 000 256% | 1 /390682 215 445
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