
CE 371 HOMEWORK 6 

 

1) Three pipes steadily deliver water at 

20°C to a large exit pipe as shown in the 

figure. The velocity V2 = 5 m/s, and the exit 

flow rate Q4 = 120 m
3
/h. Find (a) V1; (b) V3; 

and (c) V4  

if it is known that increasing Q3 by 

20% would increase Q4 by 10% 

 
 

 

2) Water flowing through an 8-cm-diameter 

pipe enters a porous section, as shown in 

 the figure, which allows a uniform radial 

velocity vw through the wall surfaces for a 

distance of 1.2 m. If the entrance average 

velocity V1 is 12 m/s, find the exit velocity 

V2 if (a) vw = 15 cm/s out of the pipe walls; 

(b) vw = 10 cm/s into the pipe. (c) What value 

of vw will make V2 = 9 m/s? 

 

3) The open tank in the figure contains 

Water. If h is constant, determine V2 for the 

given data if V1 = 3 m/s and Q3 = 0.01 m
3
/s. 

 

 
4) Viscous liquid from a circular tank, D = 300 mm in diameter, drains through a long circular 

tube of radius R = 50 mm. The velocity profile at the tube discharge is  
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5) Oil having a specific gravity 0.9 is 

pumped as illustrated in the figure with a 

water jet pump. The water volume flowrate is 

1 m
3
/s. The water and oil mixture has an 

average specific gravity of 0.95. Calculate 

the rate, in m
3
/s, at which the pump moves 

oil. 

 
 

 

 

 

 

 

 



6) Water enters a two dimensional square 

channel of constant width h = 75.5 mm, with 

uniform velocity U. The channel makes a 90° 

bend that distorts the flow to produce the 

linear velocity profile as shown at the exit, 

with vmax = 2vmin . Evaluate the vmin, if U = 

7.5 m/s. 

7) An incompressible fluid flows 

steadily through the rectangular duct in the 

figure. The exit velocity profile is given by 

u = umax(1 – y
2
/b

2
)(1 – z

2
/h

2
). (a) Does this 

profile satisfy the correct boundary 

conditions for viscous fluid flow? (b) Find an 

analytical expression for the volume flow Q 

at the exit. (c) If the inlet flow is 0.1416 m
3
/s, 

estimate umax in m/s. (b = h = 10 cm) 

 

 

 
 

ANSWERS 

1) a) V1 = 5.45 m/s ;   b) V3 = 5.89 m/s ; c) V4 = 5.24 m/s 

2) a) V2 = 3 m/s; b) V2 = 18 m/s; c) vw = 0.05 m/s (out). 

3) a)
( )4d
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= ; b) V2 = 4.13 m/s 

5) Q2 = 1 m
3
/s 

6) vmin = 5.0 m/s 

7) a) Yes; b) 
9
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Q max=  c) umax = 7.96 m/s 

 

h 

vmax 
vmin 

U 








	CE 371 HOMEWORK 6
	1
	2
	3

