1)

2)

> oil (sg=0.90)
For the manometer shown in the figure, the pressure difference /;}/ﬁ\\\\
between point A and B was calculated and it was found to be i 8
2.7177psi. What would be the deflection in the manometer if instead H——
of using oil with sg=0.90 you use gasoline? What is the minimum aa
height of the manometer so the gasoline does not go into the é
system? IHl I
i o2ft |
Using an excel spreadsheet, run the calculations again. Then _ nid ’.!L _th
determine the deflection for the case of using mercury as the A [} "7
manometric fluid. 1 W
07
Please, look at the results you got and make comments about them 6ft |4 U
in the “analysis” section of your solution. Why do they make sense? : ﬁ
g s
Y § +A_/; J)
LA
47" T~ Water
D

The system shown in the figure was designed to handle a total of 30 gpm of coolant. The owners of
the company realized that the coolant needed for Machines #1 and #2 are different to what they had
estimated initially. Instead of 20 gpm and 10 gpm, they actually nee&?‘@or each machine exactly.
Thus, they need a new pump to deliver the new total flow rate of coolant. The coolant then flows back
to the machines as needed, by gravity. The coolant has a specific gravity of and a dynamic
viscosity of 3.6x105 Ib.s/ft2. The filter has a resistance coefficient (—K%sed on the velocity
head in the suction line.

You are hired to redesign for now only the pumped system, but we do not know what the best pipe
size would be for this new flow rate. Here it is what you need to do:

-/ a. Pick a commercial steel pipe Schedule 40 that will give you a mean flow velocity of about

3m/s with the new total flow rate (do not forget there are two machines in the upper

\/ system and one pipe in the pumped system).

b. With the selected pipe, compute the pump head and the power delivered by the pump to
; the coolant. Also, compute the pressure at the inlet of the pump.

Vc. Using an excel spreadsheet, run the calculations again.

J d. Using an excel spreadsheet, run the calculations again using different steel pipe Schedule
40 sizes. Pick two pipe sizes smaller than the one you selected on part a, and two pipe sizes
larger than the one you selected on part a. Keep in mind that the fluid velocity will change

\] for every pipe size while the flow rate is the same for all cases.
e. For each of the pipe sizes, estimate the cost of installation using the pipe cost list below and
consider than labor, transportation, and pump costs ammount for about 40% of the pipe
cost. Include a 15% extra for unforseen costs. Make a table of the installation costs in excel.
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Pipe nominal size (in) Cost per 6 ft
% $12.95
% $17.95
1 $23.95
1% $28.95
1% $33.95
2 $46.95
2% $71.95
3 $92.95

f. For each of the pipe sizes, estimate the cost to maintain the system operating for 2 years
knowing that the electricity cost is about $730 per kW constantly used during those 2
years. Make a table of the operation costs in excel.

g. Add both costs (operation and installation) and plot on the same graph the cost of
installation, the cost of operation, and total cost as a function of nomical pipe diameter.

h. Please, look at the results you got and make comments about them in the “analysis” section
of your solution. Why do they make sense? What do you think is the best pipe size to use

in this system?
O}w

e A
|
4 ft
|
| Y
4 L A
Flow
40ft Y :
. a— ’ H
) = |
Flow
' 18 ft
: 1,4-in Schedule 40
W steel pi "
L=20 ,
Floor Swin valve —
A
60ft
2 :J \C Y
Filter [ \% 1 -
Fully open
: ’A _i.-  gate valve
2-in Schedule 40 \ 8 5 _K 2
steel pipe :

L=1001t



