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Purpose 

Determine the amount of air pressure required by the tank on the right (B) needed to deliver 250 gal/min of ethyl 

alcohol. Once the air pressure in tank B begins to drop, determine at what air pressure the flow of the ethyl alcohol 

comes to a stop. Lastly determine the flow rate when the air pressure reaches 75 psi. 

 

 

Drawings & Diagrams 

 

 

Drawing Created in “One Note”  

 

 

 



Sources 

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

 

Design Considerations 

-2 in Schedule 40 Steel Pipe  -Horizontal Pipe section 36ft  

-Temperature 77oF   -Manometer Fluid = Mercury  

-System Fluid = Ethyl alcohol 

 

Data Variables: 

-Tank A, pressure = 40 lb/in2     

-Volume Flow Rate Q= 250gal/min = 0.557 ft3/s 

-Pipe Roughness E = 1.5x10-4 

-Ethyl Alcohol @ 77oF pg. 490 | SG = .787 | ƴ = 49.01 lb/ft3 | Ƿ = 1.53lb slug/ft3 | Dynamic Viscosity η = 2.10x10-5  

                                         | Kinematic Viscosity = 1.37x10-5 

-2in Schedule Pipe 40 pg. 500 | OD = 2.375in | Wall Thickness = 0.154in | ID = .1723ft, 2.067in | Flow Area = 0.02333 ft2 

 

Procedure: 

I would reference my sketch / drawing for the known variables, as I am to solve for pressure within tank B (right). I 

would then use the given heights to find the total distance from the reference to the height of the fluid (ethyl alcohol) 

within tank B. Utilizing Bernoulli’s equation I would solve using the known values to provide a value for the pressure 

within tank B. After establishing my equation for pressure needed in tank B, I would identify any energy added, energy 

removed and energy loss within the system. After solving for the pressure within tank B, I would then utilize the needed 

equations to establish the readings displayed within the monometer portion of the system. I would then utilize 

calculations to proceed with calculating new manometer reading, along with flow rates as required.  

 

 

 

 

 

 

 

 

 

 



Calculations: 

 

Part 1 



 

 



 

 



 

 



Summary: 

The required air pressure needed for tank B (right) to deliver 250 gal/min of ethyl alcohol as required was derived to be 

90 psig. There were several areas of friction loss throughout the system. The identified areas included: two pipe bends, 

inlet loss from tank B to pipe, gate valve at 100% “open” and the overall 110ft of pipe. The manometer deflection 

reading originally depicted by the system was at a value of “h” at 8.5ft. As the pressure in tank B was established at 

90psig, manometer deflection reading resulted in a dropped height. The flow rate calculated at the range of 75 psig was 

approximated at 205 gal/min. 

  

Materials: 

-Ethyl alcohol 

-Overall system components, 2-in Schedule 40 steel pipe (tanks, piping sections, valve and fittings) 

-Manometer apparatus  

 

Analysis: 

-The required pressure needed to deliver 250 gal/min is 90 psig. 

-No energy was added or removed within the system. 

-Friction energy was loss thought the entire system (valve, overall pipe friction, two pipe bends, tank square inlet) hL= hL 

gate valve + hL pipe bend 1 + hL pipe bend 2 + hL pipe friction loss + hL tank inlet. 

-Manometer deflection was originally reflected 8.5ft = h, manometer deflection dropped as pressure was increased in 

tank B to approximately h = 1.4ft. 

-Calculations reflect that as tank B was established to a pressure of 75 psig, the calculated flow would be approximately 

205 gal/min. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 



 


