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Lecture 3: Junctions Q1

= [nflow must be equal to outflow at the junction

ZCI,- =0 (continuity)
i=1

= Convention: Flow into the junction is positive and the
flow out of the junction is negative

G —q—q =0
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Junctions - Solution Procedure o1

= Junction piezometric head

(¢) Branched

Figure 12,3 Series, parallel and branched pipes.

= \Write the energy equation in each pipe
= |gnore velocity head and local head losses
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Junctions - Solution Procedure (cont.)

Q1
L i _ P V7
(1) E+zl - 2 =E+zj + 29 +> (h,+h,)
(2) B=Vi=0
P energy line hfs k&
(3) Ignore h,, and ;/J - ] {
g \
(4) “L+z,=H, ,
P9 ' |
LV? d
= hfl - Zl _HJ - 21_ l l I
D 2g
(¢) Branched
Q1=V1A1 Figure 12.3 Series, parallel and branched pipes.

« Repeat for all the pipes in the system and check continuity

. Iterate initial assumption for H, until continuity
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Junctions - Solution Procedure (cont.) Q1

Notes:

if H, <z, , the flow direction is from the reservoir 1 to the junction.
if H >z, , the flow direction is from the junction to the reservoir 1.

In this case, you must reapply the energy equation between the reservoir
and the junction (the flow direction in the pipe is reversed).
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Pipe Systems - Loops Q2
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Pipe Systems - Loops Q2

« Solution must satisfy two conditions

1- The inflow must be equal to outflow at each junction: — —

qt4; =q,

2
>
2-In each loop, the head must be +
the same when you start from a 3
point and return to the same

point. Therefore: Z h, =0

1
Wi
s
Convention: Head loss is positive if the flow is in the clockwise 4 @ 1 2
direction .
3
Loop

hf1+hf2_hf3—hf4=0 /
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Loops- Solution Procedure Q2

Algorithm

1. Assume initial values for discharge at each pipe g; such that inflow=outflow at each junction.

2. Calculate friction loss hg;in each pipe using the corresponding discharge g,
3. Ineach loop:

1. ifXh;=0, then the solution is correct in that loop.

3.1. if X hy # 0, then add the following correction &g to the discharges of all pipes in that

loop.
g S zhﬁ (sum over all pipes of the loop)

3.3. Return to the step 2. Stop if £ h;= 0 in all loops
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