
Test 3 
domingo, 8 de dezembro de 2024  13:40 
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Part A 
 
Purpose: the purpose of this part is to redesing the pipeline system design on test 2, this time
adding the minor losses to the system, after na increase of flow in it, and checking two different
options of redesing. 

 
 
Source: Robert Mott & Joseph Untener. Applied Fluid Mechanics, 8th edition. Person  
 
(all data provided and from the previous exam) 
Design Considerations: 

• Normal atmospheric conditions  
• Incompressible fluids  
• Isothermal conditions 

 
Materials: 

• Water @60F 
• Air @ 60F  
• Steel pipe  

 
Data and Variables: 

• Mass flow = 5.0805 ft3/s  
• L suction pipe= 11in 
• L discharge pipe = 2500 feet 
• Gama Water= 62.4 lb/ft3  
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• Efficiency of pump = 60% 
 
 
Procedures: 

• Calculate the minor losses in the system  
• Make the necessary changes to the excel spreadsheet make on the last test. 
• Calculate the power of a new pump required to maintain the new flow on the system.  
• Make interations, for the other option of redesign, finding the new pump diameter to maintain

the same pump existent before.  
 
Calculations: 
 
All previous calculations were made on excel with the formulas worked on test 2. 
Only calculations made on this part were calculating minor losses: 
The minor losses presented in this system were, 

In this case we are assuming that the valve being used is a gate valve. 
 
After calcualting the minor losses and adding to the final value of h in the excel sheet, it
changes the final value for the pump power.  
With the increase of flow and adding the minor losses it goes from 87.9HP to 236.993HP, as
presented in the excel sheet that was given with this PDF for the exam 3. 
 
For the second part, the procedure for the iteration was the same of finding the pump power in
the first exam, but looking for the % difference of the pump power at the end with the pump
power required in the exam 2 (87.9 HP) and after the iteration we can see that the diameter that
fits based on Ayala's rule is the diameter of 0.9ft.  
 

Iteration                       

Diameter
(ft) 

A  V  Re  D/e  f  fT  Minor losses  hL  ha  P  % diff 

0.6651  0.34743
 

14.623  803793.0675
 

4434  0.0152  0.0141  5.412819413
 

196.3175398  246.3175398
 

236.631438
4 

169.20% 

0.3355  0.08840
 

57.469  1593450.877
 

2236.666667
 

0.0167  0.0163  89.34568872
 

6506.526577  6556.526577
 

6298.70011
 

7065.73%
 

1.25  1.22718
 

4.140  427682.2153
 

8333.333333
 

0.0150  0.0124  0.411425912
6 

8.406031582  58.40603158
 

56.1092940
3 

-36.17% 

1.5  1.76715
 

2.875  356401.8461
 

10000  0.0151  0.0120  0.195644199
 

3.436134683  53.43613468
 

51.3348315
5 

-41.60% 

1  0.78540
 

6.469  534602.7692
 

6666.666667
 

0.0149  0.0130  1.022645248
 

25.36780838  75.36780838
 

72.4040720
9 

-17.63% 

0.9  0.63617
 

7.986  594003.0769
 

6000  0.0150  0.0132  1.572410579
 

42.8953863  92.8953863  89.2424019
1 

1.53% 

 
Analysis: 
After making the correct adjustments with the addition of the minor losses and the chnage of
flow, we were able to see how those two things affect the power required for the system, as well
as how we can change that requirement by increasing the diameter of the pipe, and how to find
the right diameter through iterations.  
 
Part B 
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Purpose: Calculate the relevant forces in the system, important for the civil engineers. Looking
for the present horizontal and vertical forces in the discharge pipe-elbow-valve system  
 
Drawings:  
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At the end of the semester we talked about the different type of pumps. 
In this scenarion being discussed in this exam, the best type of pump is the kinetic pump. 
This is because kinetic pumps are cheaper and smaller than positive displacement pumps 
Also, positive displacement pumps are more used for more viscous fluids, which is not our
case since the fluid being used is water, and the same with fluids that go through different
phases in the system, which is also not the case for our system, as we have the water in liquid
form in the entire process. The kinetic pump also let us have a better control of Flow in the
system, which is perfect having in mind that on part A of this exam we changed the flow of the
system, and with a kinetic pump we don't have to worry about needing a different pump and
having to replace it.  
Now, the more specific case for this scenario is the type of kinetic pump we need is a radial
pump. That's because they are good with mid and high pressures as well, they can
accomodate with different flows and have a easier maintenance and operation of it.  

Analysis: After proceding with this part, you could see how the forces work in the system, and
how to procede to calcualte those, since those are important to the civil engineering point of
view of any project and that information can be required when working in projects.  
 
Part C 
 
Purpose: the purpose of this part is to explain why the need of a kinetic, more specificaly a
radial pump is required to this project in specific. And preselect the pump required in the
SULZER catalog given to us using the correct tables and giving the right measurements of that
specific pump.  
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Analysis: after this part i was able to work with the information that was given to me and
preselect the pump required for the system we been working on this entire semester throughout
all three exams. Giving all the information about the pump selected and how did I work to show
what pump would be the best fit for this scenario. 
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