\‘ e N, ] , j,/ ‘é{)/ / /,, 4 V # Al secasr7s [ > /,/i
SofCh v7 ‘SR e . N P . x,‘—‘; P

A ap
7z 3
wﬁ;‘«,b C
14

-
.
SPEC % Loy 3) ar
AL,
P V 9P
i ger S s 9
5/;“.“‘ P s o -() (#
) . e %3 < ¢
p S o KE4
/ i L
lpe & 1

You are hired to complete the design of a system an engineer left unfinished. The system delivers gasoline
(sg=0.68) at a temperature of 25 °C to a truck as shown in the figure (please note that the U-tube,, ., ,
manometer on the left is a schematic representation only). s
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1. The first set of tasks you are in charge of is: , 22600, £ 7., 4.3 /‘%K/@«JW!Q

a. Determine the required depth h in the tank to produce a flow of 400 gpm. While keeping most of
what the previous engineer decided (shown in the picture), you will need to decide the separation
distance between the truck and the elevated tank. It is important to note that the previous
engineer decided to use a gate valve that is % open, thus be careful selecting the proper way of
computing the valve minor loss.

b. Fully design the mercury U-tube manometer. For that, you need to select a clear PVC plastic tubing
(use Table G.3 in the book) and determine the minimum U-tube manometer length. Make sure the
mercury does not overflow when the tank is full, neither it goes into the tank when the tank is
empty. Also, determine how much mercury and tubing you would need. It is important to note



that the U-tube manometer is on the other side of the tank away from the discharge pipe where
the fluid moves.

¢. Determine the tank diameter if the gasoline level should not drop more than 1% of its depth after
5 minutes. In addition, determine what is larger (compute percentages): the minor losses or pipe
losses?

The company would like you to do all your work by hand but also, they need you to create an excel
spreadsheet to run automatically all calculations. You must make sure the excel solutions match the
hand calculations.

The second set of tasks you are in charge of is to use the spreadsheet you created to check the design
under a different operation condition. For a gate valve % open, determine the required depth A in the
tank for different flow rate values. Make a plot of required depth h vs flow rate. Using the plot,
determine the flow rate when the gate valve is % open and the required depth h is equal to the one
when the gate valve is % open. Also, for when the gate valve is % open, determine: a) the U-tube
manometer reading, b) the percentage of gasoline depth drop after 10 minutes of operation, and c)
the percentage of minor losses.
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