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1.  

Purpose:  

Determine the air pressure in the tank on the right based on a flow rate of 250 gpm. Also, 
determine the manometer reading and make an excel spreadsheet with the solution. 

Drawings and Diagrams: 

Points for solving pressure of tank 

Points for solving manometer 

 

Sources:  

Mott, R., Untener, J.A, “Applied Fluid Mechanics”, 7th edition, Pearson Education, Inc (2015) 



Design Considerations:  

 Constant Properties 
 Incompressible Fluids 
 Ethyl Alcohol @ 77˚F 

       Data and Variables:  

 γHg = 844.9 lb/ft3 
 γea = 49.01 lb/ft3 
 ID = 0.1723 ft 
 A = 0.0233 ft2 
 Q = 250 gpm 
 N = 6.91 X 10-4 

Materials: 

 Ethyl alcohol 
 Mercury 
 
Procedure and Calculations: 
Rearrange Bernoulli’s to solve for the pressure at point A using the given flow rate. Find the 
hL of the standard elbow and multiply it by 2. Find the hL of the piping. Find the hL of the gate 
valve. Add all of the hL and plug it into to Bernoulli’s to solve for the pressure at Point A. 

Using the pressure found in the tank. Rearrange ΔP=γΔh Use the pressure and specific 
weights of the fluids in the manometer to solve for the missing height. 



  



 

Summary: 

The pressure in the tank on the right is 105.95 psi at a flow rate of 250 GPM. The manometer 
reads 10.39 ft for these conditions.  

Analysis: 

Heat added and heat removed were removed from Bernoulli’s equation because the system has 
no pumps or turbines. Because the points were placed at the surface, velocities of the fluids were 
assumed to be zero. Pipe bends were assumed to be short radius and the gate valve was assumed 
fully open. The fluid was found to be turbulent based on a Reynold’s number greater than 4000. 



2. 

Purpose: 

Determine the pressure that stops flow of the system. 

Drawings and Diagrams: 

 

 

 



Sources:  

Mott, R., Untener, J.A, “Applied Fluid Mechanics”, 7th edition, Pearson Education, Inc (2015) 

Design Considerations:  

 Constant Properties 
 Incompressible Fluids 
 Ethyl Alcohol @ 77˚F 

 Data and Variables:  

 γHg = 844.9 lb/ft3 
 γea = 49.01 lb/ft3 
 ID = 0.1723 ft 
 A = 0.0233 ft2 
 Q = 0 gpm 
 n = 6.91 X 10-4 

Materials: 

 Ethyl alcohol 
 Mercury 

Procedure: 

Using the same arrangement of Bernoulli’s equation used in problem one, solve for the pressure 
with a flow rate of zero. Because there is no flow, there are no energy losses. To find the new 
height of the mercury, redraw the manometer showing how the change in pressure moves the 
mercury and solve for the new height of mercury based on the new height of the alcohol. 

 



  

 

 

Summary: 

When the flow rate is 0 GPM there are no energy losses in the system, leaving a pressure of 
59.059 psi. When the pressure drops so does the height of the mercury, resulting in a new height 
of 2.15 ft. 

Analysis:  

As flow rate decreases so does pressure. This is because the energy losses in the system also 
become zero with no flow rate. Note, both points were placed at the surface of the fluids to 
assume no velocity at either point. If the points were placed in places where they had velocities 
that did not cancel each other out this would change the pressure at which the flow rate becomes 
zero. 

 

 

 

  



3.  

Purpose:  

Use excel to determine the pressure in the tank on the right for different flow rates and 

determine the flow rate for a pressure of 75 psi. Use that information to plot a graph showing 

the relationship of pressure and low rate. 

Drawings and Diagrams: 

 

Sources:  

Mott, R., Untener, J.A, “Applied Fluid Mechanics”, 7th edition, Pearson Education, Inc (2015) 

 

 



Design Considerations:  

 Constant Properties 

 Incompressible Fluids 

 Ethyl Alcohol @ 77˚F 

Data and Variables:  

 γw = 62.4 lb/ft3 

 γea = 49.01 lb/ft3 

 ID = 0.1723 ft 

 A = 0.0233 ft2 

 Q = ? gpm 

Materials: 

 Ethyl alcohol 

 Mercury 

Procedure:  

Use the spreadsheet made from the work done for problem one and make a chart with different 

flow rates and the pressures they equate to. Then create a graph showing the relationship of 

pressure and flow rate.  



 Figures and Charts:

 

 



 

 

 

 

 



Summary: 

The graph shows a parabolic relationship between flow rate and tank pressure. At 145.3 GPM 

the tank pressure is approximately 75 psi. 

Analysis: 

The change in flow rate varies with the pressure by affecting the energy losses in the components. 

At 0 GPM there is no flow so there are no energy losses, making the tank have the lowest pressure 

at 0 GPM.  Close to the middle of our range from 0-250 GPM lies a tank pressure of 75 psi. 


