
Given in Problem:

From Tables:

Purpose: 
Find the required air pressure in tank A that is needed to deliver 0. 557 ft^3/s of ethyl alcohol to 
tank B in Figure 1. Then find the height h of the mercury in the manometer. Do the calculations 
by hand and in an Excel spreadsheet. In part 2 find the pressure of tank A, such that the flow 
rate is zero. Then find the height h of the mercury in the manometer. In part 3 create a graph of 
Q vs P using the calculations from part 1. Then find an approximation of the flow rate when the 
air pressure is 75 psi

Drawings:

Gate valve

Figure 1:

Name: UIN: 01069782

Sources:

Mott, R., and Untener, J. Applied Fluid 
Mechanics. 7th Ed. 2015

Design Considerations:

* Incompressible fluid
* Isothermal process
* Newtonian Fluid

Data and Variables:

* T = 77 °F
* Ethyl alcohol and Mercury do not mix
* Standard elbows 

Materials:

* Ethyl Alcohol 
* Mercury 
* Air
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Formulas:

Procedure and Calculations:

Part 1:



Part 1A:

Figure 2:



Part 2:

Part 2A:



Summary:

The air pressure in tank A that was required to produce a flow rate of 250 gal/min. was 
P= 92.33 psig. with a Manometer reading of 33.36 in Hg towards tank B. For a flow rate 
of zero the pressure was P= 46.8 psig. with a Manometer reading of. 28.66 in Hg 
towards tank A

Analysis:

The first pressure was not that far from the second, which shows that the original flow rate 
was close to the static pressure required to keep the system from reversing flow. To make 
the system more efficient the height differential between the tanks should be reduced. 
Additionally, if tank B was open to the atmosphere you could reduce the required pressure 
in tank A by about 25 psi.

Part 3:

When making the excel spreadsheet I essentially just copied the work I did by hand, 
but for convenience I also calculated the velocity head as it was in so many of the 
formulas, and I wanted to reduce the chance of making an error. When graphing the 
flowrate to pressure curve I just copied and pasted the work from the first part and 
then filled in the series from 0 to 1000 with 50 gal/min increments. For the zero value 
entry I used 0.00001 to prevent divide by zero errors. I checked to make sure that the 
value was the same as the one found by hand. Then to further analyze the data I 
changed the h to 0 to see how much that would change the required pressure. I also 
checked the effects of having tank B keep a pressure of 14.7 psi.



Procedure and Calculations:



Using my Excel spreadsheet from Part 1 I created the following graph:

Figure 3:

Summary:

The graph was created using data from 0 to 1000 in 50 gal/min. intervals ensuring a professional looking graph. When the 
pressure is 75 psi the flow rate is approximately equal to 196 gal/min. 



Analysis:

For the standard graph series the curve is a second order polynomial with an initial y value of 46.8 psi. The other two curves follow the 
same equation with just their initial y values reduced. While the height difference between the two tanks makes a difference to the required 
pressure provided by the pump, changing the pressure in tank B makes the most significant reduction in the required pressure.


