ME 3518 —ANSWERS TO HOMEWORK 4
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Beyond the sudden drop, the drag coefficient is more or less constant, and is relatively
independent of the Reynolds number.
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Note that to obtain this 5th power law we ignored the dependence of the friction factor f on D through the relative roughness (we effectively assumed that in rough pipes f is a constant). This is correct to a first approximation, since the -5 power is strong dependence: if D is doubled, the pumping power is reduced by approximately a factor of 32!
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Beyond the sudden drop, the drag coefficient is more or less constant, and is relatively independent of the Reynolds number.
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These values should be known by heart, at least approximately.
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This value for the velocity is very low: most of the macroscale flows around us occur at high
Reynolds number.

21y


shaqfeh
The linear dependence (which may be acceptable for very small angles of attack, cf. Taylor expansion) cannot be right as it could predict thrust without an engine (i.e. a negative drag coefficient).
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This value for the velocity is very low: most of the macroscale flows around us occur at high Reynolds number.
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The Aflow at Nunsibon ~o turbulence — Re ~ Q> SIL!
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The mean free path is about an order of magnitude larger than the mean distance between the air
molecules. Why could this have been expected for a gas?
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42 m/s is approximately 94 miles/hr. Does anybody know how fast a baseball pitcher can pitch?

In practice the seams on the baseball will cause transition to occur at much lower Reynolds number (same effect with the dimples on golf balls).
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80 nm is very small. White's book is 1.3 in thick and has 600 pages. So one sheet is about 5.5x10^-5 m thick, which is more than 1000 times larger.
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The mean free path is about an order of magnitude larger than the mean distance between the air molecules. Why could this have been expected for a gas?
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The air flow rate is the product of the flow velocity times the cross-section A (say, of the inlet pipe). If A
is fixed (as it is in the experiments and the computations that generated the data), then the air flow rate
is linearly proportional to the velocity (or Reynolds number). If, after getting A from your phone call, you

replot the dimensionless pressure drop versus the Reynolds number, you would see that Fig 1-13 would
show a pressure drop nearly independent of Re.
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The air flow rate is the product of the flow velocity times the cross-section A (say, of the inlet pipe). If A is fixed (as it is in the experiments and the computations that generated the data), then the air flow rate is linearly proportional to the velocity (or Reynolds number). If, after getting A from your phone call, you replot the dimensionless pressure drop versus the Reynolds number, you would see that Fig 1-13 would show a pressure drop nearly independent of Re.
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