
Homework 3
ME 225: Introduction to Fluid Dynamics • D. H. Kelley

Each item counts 4 points.

1. Water flows steadily through the variable area horizontal pipe shown in Fig. 1. The
velocity is given by V = (10 s−1)(1 ft + x)î ft/s, where x is in feet. Viscous effects are
neglected.

(a) Determine the pressure gradient, ∂p/∂x (as a function of x) needed to produce
this flow.

(b) If the pressure at section (1) is 50 psi, determine the pressure at (2) by integration
of the pressure gradient obtained in (a).

(c) If the pressure at section (1) is 50 psi, determine the pressure at (2) by application
of the Bernoulli equation.

Figure 1: Problem 1.

Figure 2: Problem 3.

2. The Bernoulli equation is valid for steady, inviscid, incompressible flows with constant
gravitational acceleration. Consider flow in a planet where the gravitational acceler-
ation varies with height so that g = g0 − cz, where g0 and c are constants. Integrate
“F = ma” along a streamline to obtain the equivalent of the Bernoulli equation for
this flow.

3. A rotameter is a volumetric flowmeter that consists of a tapered glass tube that contains
a float as indicated in Fig. 2 and Video V8.13. The scale reading on the rotameter
shown is directly proportional to the volumetric flowrate. With a scale reading of 2.6
the water bubbles up approximately 3 in. How far will it bubble up if the scale reading
is 5.0?

4. Carbon dioxide flows at a rate of 1.5 ft3/s from a 3-in. pipe in which the pressure and
temperature are 20 psi (gage) and 120◦F, respectively, into a 1.5-in. pipe. If viscous
effects are neglected and incompressible conditions are assumed, determine the pressure
in the smaller pipe.



5. Water flows steadily with negligible viscous effects through the pipe shown in Fig. 3.
It is known that the 4-in.-diameter section of thin-walled tubing will collapse if the
pressure within it becomes less than 10 psi below atmospheric pressure. Determine the
maximum value that h can have without causing collapse of the tubing.

Figure 3: Problem 5.
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