
 
 ENG243 - TUTORIAL EXERCISES - Set 9 
 
The tutorials for this unit will come from two sources. There are problems taken directly 
from the text book. The reference MYO 03.53 would mean problem 3.53 from chapter 3 
of the set textbook. The information given in the textbook is reprinted in the tutorials for 
your convenience. Other problems will give full details. 
 Some problems are given in BG units. I recommend you convert all numbers into 
SI units, and then solve the problem in SI units. You can then convert the answer back 
to BG units if necessary. 
 
 
1.  (MYO 08.02) Blue and yellow streams of paint at 16 °C (each with a density of 
825 kg/m

3
 and a viscosity 1000 times greater than water) enter a pipe with an average 

velocity of 1.20 m/s as shown in the figure.  The pipe has a diameter of 5.0 cm. Would 
you expect the paint to exit the pipe as green paint? Explain. Repeat the problem if the 
paint were “thinned” so that it is only 10 times more viscous than water. Assume that 
the density remains the same.  
 
 
 
 
 
 
 
 
 
 
 
2. (MYO 08.08) The wall shear stress in a fully developed flow portion of a 0.30 m 
diameter pipe carrying water is 90 N/m

2
. Determine the pressure gradient, δp/δx, where 

x is in the flow direction, if the pipe is  
(a) horizontal,  
(b) vertical with flow up, or  
(c) vertical with flow down. 
 
 
3. (MYO 08.12) Water flows downhill through a 3-in. diameter steel pipe. The slope 
of the hill is such that for each mile (5280 ft) of horizontal distance, the change in 
elevation is ∆z ft. Determine the maximum value of ∆z if the flow is to remain laminar 
and the pressure all along the pipe is constant. 
 
 
4. (MYO 08.16) Water at 20 °C flows through a horizontal 1.0-mm-diameter tube to 
which are attached two pressure taps a distance 1.0 m apart.  What is the maximum 
pressure drop allowed if the flow is to be laminar?  
 
 
 

 



 
5. (MYO 08.26) As shown in 
Video V8.3 and the figure (Fig. 
P8.26), the velocity profile for 
laminar flow in a pipe is quite 
different from that for turbulent flow. 
With laminar flow the velocity profile 
is parabolic; with turbulent flow at Re 
= 10 000 the velocity profile can be 
approximated by the power law 
profile as shown in the figure (Fig. 
P8.26). (a) For laminar flow, 
determine at what radial location you 
would place a Pitot tube if it is to 
measure the average velocity in the 
pipe. (b) Repeat part (a) for turbulent 
flow with Re = 10,000. 
 
 
 

 

 

ANSWERS 
 
1. blue and yellow streams  ;  green 
 
2. (a) -1200 Pa/m       
 (b) -1.19 × 10

4
 Pa/m       

 (c)  +8600 Pa/m
 

 
3. 0.031 m 
 
4. 6.72 × 10

4
 Pa      

 
5. 0.707R  ,  0.757R   
 
 

 


