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Compute the discharge in each pipe and the pressure at each junction node for the 8-pipe
system shown in Figure 1. The water surface elevation in the storage tank is 315.0 ft. Prepare
yvour solution using EPA-NET. Report your results in U.S. Customary units. Identify the

node with the lowest pressure in your solution. Include a transmittal letter with the solution.
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ILLUSTRATE BY EXAMPLE
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| ILLUSTRATE BY EXAMPLE
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ILLUSTRATE BY EXAMPLE
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ILLUSTRATE BY EXAMPLE
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ILLUSTRATE BY EXAMPLE
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REPORT OUTPUT
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Node Results at 1:@@ Hrs: (continued)
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Node Results at 7:008 Hrs: (continued)
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— at different points in network

* Respond to intrusions into the system
O






' a fluid

e Velocity from EPANET hydraulics




Distance traveled by r

length, L; T——
arker velocity is distance/time
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tion in segment.




CO—-C0, oC

Taking the limit as AL vanis T ———
produces the fundamental equatlon
governing convective transport.




0C . A
37 —div(UC)

Itration at

tﬂfield (u,v,w).

. In order 0 CC 5 we must first determine
the velocity values in the domain of interest. j)




-omponent at a specific

~concen
*There is no degrad yonent, nor is there any interaction with the

lid phase (wals).' — - f

he zone translates in space at a rate determined by the water velocity.

The contaminant is dissolved, and does not alter the density of the flowing water.
*The contaminant is assumed to be uniformily mixed in contaminated zone.
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C(x,t) =0forallr = £
y

s X =

C(x,t)=C_ forallt=0,r=—atx=0

< |~ O

C(x,t)=0forallx>0,r=0

C(x,t)=0forz =0;x¢

The solution for this case is:
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Distance along Flow Path, x

—_————» . .
O B\ <clocity, v time = release period length
4 —>

Pulse Length, L=v*tau
*At the origin (x=0) a contaminant is added to the flowing water at fixed concentration C_ for a period of time t.

‘. e —— time <O
1\\5

- > . .
. Y c'ocity, v time > release period length

t the end of the time period the contaminant addition is stopped.
By the end of the time period a “parcel” of contaminated water is created.
*Mechanism of release does not disturb the local flow field in any fashion.
sConfaminant is assumed to be uniformily mixed in the parcel (zone)
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C(x,t) =0when x = vt — vt
C(x,t)=C_ whenvt —vr =x =Vt

- C(x,t) = 0when x > vt

i



Basic Transport

EPANET’s water quality simulator uses a Lagrangian time-based approach to track
the fate of discrete parcels of water as they move along pipes and mix together at
junctions between fixed-length time steps. These water quality time steps are
typically much shorter than the hydraulic time step (e.g., minutes rather than hours)
to accommodate the short times of travel that can occur within pipes.
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(A) Complete Mixing
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Figure 3.6 Reaction Zones Within a Pipe



IC = _qiv(UC) + r(C)
K,C"
K, (C.—C)

K,C(C-C;

Model Parameters Examples
First-Order Decay C;,=0,K,<0,n=1 Chlorine
First-Order Saturation Growth C,>0,K,>0,n=1 Trihalomethanes
Zecro-Order Kinetics C;=0,K,<=0,n=20 Water Age

No Reaction C,=0,K,=0 Fluoride Tracer







XAMPLE

*\What is the disinfection residual in the system below if the source water has
\l loramine at 10 mg/L and the first-order decay mass transfer coefficient (K,) is -5?

O

6000 Mt-16 in. ¢ 6000 ft-12 in. ¢
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