~lculating fi ¢ of . na B li Darcy-Weisback

Bernoulli's Equation, solve for V2 (ignoring height change component
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solve , v,

, assume,p>0
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Flow Parameters

Puwater = 1000 k_93 Water Density

m
v,:=0 % Initial Velocity
P,:=5 bar Pressure at start of pipe
P,:=1.33 bar Pressure at pipe exit
P,:=1 atm Atmospheric Pressure
Cp:=0.7 Discharge Coefficient
D,,.ficet=15 mm_ Orifice Diameter
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A rifice ::MOT’"W“: (1.767 . 1()_4> m’ Calculate Pipe Exit Area

Calculate discharge flow velocity at pipe exit (P.1 - P.2

2
\/pwater v,> 42.P,—2.P, m Ca/cu/a{e v, based an parameters
Vy:=Cp+ =5.571 — (takes into account discharge
V Pwater s CoefﬁCI.ENU
m3
Mor 7= Vg * A pyifice = 3-544 —— Calculate m,, based on flow rate

hr



Estimate pipe head loss (P.0 - P.1):

Darcy-Weisbach equation:

2 2
AP =f . Pfluid . Vavg SOl’Ue,Ai L'fD'vavg * Pfluid
L "2 D 2.D

Pipe flow parameters:

L:=20m
D ::Dorifice
2 2
Vo i=1.052-10" I = (9.773.1077) ™
S S
D
Re (vgy,) 1=~ Re (v,) =8.551-10"
Vater
fp:=0.018 fp looked up in chart in EIT manual, smooth pipe, Re = 8.5x10"4
pfluid *= Pwater
Solve for pressure drop:
2
AP(’U >::L'fD'Uavg * Pfluid
avg 2 ._D
AP, +P T -
% =1.011 ITterate P, and lookup "f" until in chart until (P, + AP = P, )
0

AP;,,+P,=5.055 bar ~ Sum of P, and AP /s close to original pressure of 5 bar
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