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Pressurized P'ch Flow - Example

P =30octm

= L=1Km
epsilon = 0.6 mm
R =180 l/s

hy :o hp P?

We have two reservoir for urban distribution connected by a pipe of diameter
D and length L. The water level is the same L the two reservoirs. We need to
convey a water discharge @.. The two reservoir are the same elevation z.
calculate the power needed for the pumep.

We start from the Energy Balance equation:
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Hy =¥, thp-h -h,

Z
whew H; Tome u540=_ﬁ+2+1
¥ 2%

v => u,oﬁl-m

D =S dawlsmesn

l/)P: pump migs (#dod)
he- Hibone oremy (suBrred)
hy = heed Lsseo
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hp, hy
hp = N pump energy is needed to win
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we have all the ingredient to calculate the resistance factor. we
have two ways to do it:

1) We use C-§-W formula
2) we use the Moody diagram

Let’s start graphically with the Moody diagram (see next page).
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VD for water at 20°C (V in m/s, D in cm)
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VD for atmospheric air at 20°C
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Moody Diagram Reynolds number R = VD /v (Vinm/s, Dinm, vin m?/s)
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Let’s now do it numerically. Since fis on both sides of the
equation, we have to get it by “trial and ervor”, namely,
Lteratively.

To start the iteration, we always start with “wholly” turbulent
flow assumption, so that we only use one part of the equation.
n this case we are just a bit to the Left of the black Line
separating the mix region from the wholly turbulent. So we
make that assumption as a starting point and thew we refine.
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