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Effluent Flow Computations

where
Rw = water recovery rate [-];
Qe = brine (concentrate ) flow rate [L3T-1];
Qi = intake (feed) flow rate [L3T-1];
QP = permeate (fresh/produced) flow rate [L3T-1].

i e PQ Q Q= +and

Influent, Permeate and Brine Flow Rates

Example:
Qi = 2,000 gpm (0.1262 m3/s);
Rw = 50%;

Qe = 2,000 (1-0.5) = 1,000 gpm
Qe = 0.0631 m3/s

Qp = 0.5 x Qi = 1,000 gpm (0.0631 m3/s)
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Impacts of surface discharge on coastal water quality

Assumptions:
. Brine is a conservative (non-reactive)

hypersaline effluent
. It is an incompressible, Newtonian fluid
. Steady-state flow
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Surface discharge
(Al Ghubrah Plant, Oman)

Surface discharge
(Ashkelon Plant, during a 
backwash)
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To minimize the impact…
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Digitizing Desalination

(Credit: GWI 2022)
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State-of-the-Art Summary

(Credit: GWI 2022)
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Minimize:   Cost
Subject to: 
a. Initial Dilution (Length of Outfall, Pipe Diameter, Number of Ports, other drivers)
b. Water Quality Constraints (Mixing Zone)

Area of mixing zone;
Viability of chosen location; 
System reliability.

Subject to: a. Initial Dilution b. Water Quality Constraint
max

e rrC C£

1 2 3Min  = w w wZ L D N+ +



Outline - Introduction
Discussion

Our Work at CSUN

0 5 10 15 20 25 30 35 40
0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

Data (cm/s)

PD
F

 

 
Current Data
Normal PDF
Weibull PDF



Outline - Introduction
Discussion

Our Work at CSUN

Current speed constraint:
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Deterministic equivalent:

( ) ( ) ( ) 0.51(1 )i i i iw E w F Var wy a-£ + - é ùë û

( ) ( ) 0.51( )maxw w F Var wy a-= - é ùë û

Replacing iw with iw we have:

Initial Dilution:
( , )
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Taking the inverse of the previous equation, we have:


