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Abstract: This research was undertaken to do the technical and economical feasibility study of membrane water trecatment system. For the
technical feasibility study, batch water treatment system using UF(ultrafiltration) was sct up and several experiments were carried out. The
performance of the UF membrane was tested in terms of turbidity. The cxperimental results showed that the UF membrane process produced less
than 1 NTU water regardless of input water turbidity. For the economical feasibility study, the cost model was analyzed and programmed for
simulation. Also costs of the membrane water treatment and the conventional treatment were evaluated. The simulation results showed that the unit
production cost increased when design flow or permeate flow decreased. The production cost of membrane water treatment system was lower than
that of the conventional system. Both technical and economical feasibility study showed that thc UF membranc water purification system was a
very competitive water purification process.
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Figure 1. Schematic of ultrafiltration plant using experiments.
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Figure 5. Treatment costs per unit volume of filtered water as
function of design flow in hollow-fiber UF plant.
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Table 1. Data Used for Calculation of the Treatment Costs in
the Cost Calculation Program

. . MF(RW) MF(GW) UF(GW) NF(GW)
Operating Variables tubular  tubular hollow-fiber spiral-wound
Amoa [m'/module] 73 73 50 30
fil;einzubes)] 01%  012%6 000679 00182
A/F (%] 00105 0.0105 0.0182 0.0182
A/P (%] 0.105 0.106 0105 0.105
¢ [mg alum/1] 60 60 0 0
o [$/kel 025 0.25 025 0.25
s [$/KW-hr] 0.04 0.04 0.04 0.04
Cmod [$/module] 14600 14600 4000 1200
Jsi [V -hr] 5224 5.224 6.42 0
Jm [V/m'-hrl 300 300 100 30
J» [/m'-hr] 300 800 100 30
ny [fibers(tubes)/ &4 64 14961 6280
module]

Operation timelhr) 8640 8640 3640 8640

Py [k 100 100 100

Py (kP2 600 600 200 0

AP [k} 80 80 70

Qreqa [m'/hr] 200 200 200 200

R [%) 90 0 0 70

o [sec] 1 1 45 0

ty [sec] 5 5 15 0

t, [secl 120 120 1800 86400

ug [cn/s) 210 210 90 0

u, {em/s] = CFV 170 170 70 15

m (%} 70 70 70 70

e [%] 70 70 70 70

s [%] 70 70 70 70

Aned © membrane area per module [m*module]

A, : cross-sectional area of single hollow fiber or tube [em¥
fibers(tubes)]

A/F : uniform series sinking fund factor [%)

A/P : uniform series capital recovery factor [%]

¢ coagulant dose [mg/L]

¢ cost of bulk coagulant [$/kg]

G - cost of one kilowatt-hour of electricity [$/kW-hr]

Gmoa * coSt of one membrane module [$/module]

Jy © flux of clean water through, [L/m™hr]

Jn  average permeate flux [L/m’ hr]

J,  permeate flux (constant) [L/m’-hr]

7 © number of hollow fibers or tubes per module [fibers(tubes)/
module])

Py feed pressure [kPa)

Py - backflush pressure [kPa]

4P : pressure drop thrgugh a membrane element [kPa]

Qrea © plant capacity [m*/hr]

R : recovery [%]

tiy  duration of backflush [sec]

g duration of fast-flush [sec]

t, : time between backflushes [sec]

us : entrance velocity of fast-flush water [cr/s]

U,  velocity of feed at element inlet [cm)

m efficiency of feed pump [%]

n : efficiency of recycle pump {%]

m  : efficiency of backflush pump [%)
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Figure 7. Comparision of estimated cost for MF, UF, NF,
Conventional, and Conventional + Ozone + GAC facilities producing
15.75 m’/hr.
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