Homework - Chapter 7

7.13 The drag, %, on a washer-shaped plate placed normal to a
stream of fluid can be expressed as

P = f(dl’ dy, V, u, P)

where d, is the outer diameter, d, the inner diameter, V the fluid
velocity, w the fluid viscosity, and p the fluid density. Some ex-
periments are to be performed in a wind tunnel to determine the
drag. What dimensionless parameters would you use to organize
these data?

7.20 @ (% The height, £, that a liquid will rise in a capillary
tube is a function of the tube diameter, D, the specific weight of
the liquid, y, and the surface tension, o. (See Video V1.10.)
Perform a dimensional analysis using both the FLT and MLT sys-
tems for basic dimensions. Note: The results should obviously be
the same regardless of the system of dimensions used. If your
analysis indicates otherwise, go back and check your work, giving
particular attention to the required number of reference dimensions.

7.31 e A liquid spray nozzle is designed to produce a specific
size droplet with diameter, d. The droplet size depends on the noz-
zle diameter, D, nozzle velocity, V, and the liquid properties p, u,
o. Using the common dimensionless terms found in Table 7.1, de-
termine the functional relationship for the dependent diameter ra-
tio of d/D.

*7.34 ﬁgl-%% The pressure drop across a short hollowed plug placed
in a circular tube through which a liquid is flowing (see Fig. P7.34)
can be expressed as

Ap = flp, V. D, d)

where p is the fluid density, and V is the mean velocity in the tube.
Some experimental data obtained with D = 0.2 ft, p = 2.0 slugs/ft’,
and V = 2 ft/s are given in the following table:

d (ft) | 006 | 008 | 010 | 0I5
Ap(b/fe) | 4938 | 1562 | 640 | 126

Plot the results of these tests, using suitable dimensionless parame-
ters, on a log—log scale. Use a standard curve-fitting technique to
determine a general equation for Ap. What are the limits of applic-
ability of the equation?
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