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Branch Piping Network with Multiple Reservoirs

The branching network, illustrated in Figure, is 

made up of three elements (reservoirs) connected 

to a single junction (in contrast to the parallel 

system, no closed loops exist). 

In the analysis, one assumes the direction of 

flow in each element; then the energy equation 

for each element is written using an equivalent 

length to account for minor losses:

Fig. Branch piping systems with gravity flow

Difference in hydraulic 

grade line

Modified pipe resistance 

coefficient x flow rate2

The piezometric heads at locations A, C, and D are 

considered known. 

Problems involving pipe flow between 

more than two reservoirs will always 

require some form of iterative solution.
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Branch Piping Network with Multiple Reservoirs

The unknowns are the piezometric head at B and the discharges Q1, Q2, and Q3. 

The additional relation is the continuity balance at location B, which is

Thus, there are four equations with four unknowns. One convenient ad hoc 

method of solution is outlined below:

1. Assume a discharge Q1 in element 1 (with or without a pump). 

Establish the piezometric head H at the junction by solving Eq. 11.3.12 

(a category 1 problem).

2. Compute the discharge Qi in the remaining branches using Eqs. 

11.3.13 and 11.3.14 (a category 2 problem).

3. Substitute the Qi into Eq. 11.3.15 to check for continuity balance. 

Generally, the flow imbalance at the junction Q will be nonzero. In Eq. 

11.3.15,  Q = Q1 -  Q2 - Q3.

4. Adjust the flow Q1 in element 1 and repeat steps 2 and 3 until Q is 

within desired limits.
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Branch Piping Network with Multiple Reservoirs

Fig. Branch piping systems with pump-driven flow

If a pump exists in pipe 1 as shown below, Eq. 11.3.12 

is altered in the manner:

An additional unknown, namely, the pump 

head HP, is introduced. 

The additional necessary relationship is the 

head-discharge curve for the pump. 
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Problem

Solution:
Follow class note
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Problem

A pump, whose performance and efficiency curves 

are given in Fig. P11.24a has been selected to 

deliver water in a piping system. The piping consists 

of four pipes arranged as shown in Fig. P11.24b. 

Water at 60°F is being pumped from reservoir A and 

exists at either reservoir B or at location D, 

depending whether the valves at those locations 

are open or closed. The pipe characteristics are 

shown in accompanying table. All of the pipe 

diameters are 4 in., and the friction factor in each 

pipe is assumed to be f = 0.02.

(a) If the discharge through the pump is 5,000 

gal/hr, what is the head loss across pipe 2?

(b) Compute the discharge in the system, assuming 

that the valve at location D is closed.

(c) If the valve at location D is open and the 

discharge through the pump is 11,000 gal/hr, 

determine the discharge in pipe 3 and pipe 4.

1
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Problem

K = Modified pipe resistance coefficient

n = exponent to discharge for head loss

hL = KQn 

(n = 2 for Darcy-Weisbach eqn.)

Solution:
Follow class note
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