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Figure 3. 383 922 T4 (Rotary Disk membrane Module, RDM)

2 HE R Aule HA9 A3 @A (Dead-end filtration) 0.8 E 42
A7l Wi B TH 9% od Fo] HA FAHE £ A ol Ry Y

2t 2F ool F7] FAE st HL2 IV Wy o]E9 FEI

&
o
A
i
Mo

&

. &3] Figure 2 (a)¢

¥ Figure 2 ()9 B 2574 28 F7] $€9

BEo et FFAREC] 7 WA v o9 Fo FHE HAEU g
ZFo] ol ot waA U oE HL2 A E AuHeA rt. Figure

39) £25ty wra FANME Bewe ZFe wed AY Tzt s

FEZE AEsAT 28w 28 AAE JHANAN I 2F F9 A Had &



g Qg & 37 AR ALYTY K FohE Aueth weA we 43
o gzs Reu 259 WL Yosltd ALHE BHA QUNE 2u8)
A}

Table loj= &8 AL 2 U B 29 & AAss w0
g

e ERGT 4 BHAM UAE anlsts THLAEL Felotd wAT

Table 1 22 T4 FolA AU E LHgts 7484

A=A An]

g 34 2y ax & ok
Rl HEE= RONF,UF MF
A3 FdEE, F7)13A UF, MF
433 ZHEE, HAEH NF, UF
ol X AFE e T4 FTolA 74T ol TAHEL FF5FY <

o] ZA A ¢t gy, g HEEY FAL E3 RO 2we A8 A
ol & Figure 4914 EXol 3%TE 52 &8 717 A Eg7 &S wHUe
7“ #oh o)A @ulg e JUAE 7] Astd AUA HF A2ds ¥EY

o guiAk oz ¢ 60% o|Ae] oYX E Mg & AT Figure 59 o] d o
Lixl HFFEAE Rolx T2

Concenirate Membrane Pressure
seat elerments  vessel

i / c
Foes — (Y L L LT ==
Praduct
‘800
PRESSURE 600 BSMOTIC =
(psi)
400 -
NET ORIVING
200} -
o
POSITION

Figure 4 Effect of water recovery on the seawater feed osmotic pressure and
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employing energy recovery devices
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Table 2 Method of Desalination

Technique Typical Application
Brackish Water Seawater Higher.Salinity
Brines
3,000 ppm  3,000-10,000 ppm 35,000 ppm
Distillation t S P P
Electrodialysis P s t
Reverse osmosis P P P t
Ion exchange P
Key: P=Preferred application

s=Secondary application
t=Technically possible, but not economical
Source: Office of Technology Assessment, 1987.
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Figure 6 Comparison of estimated desalination operation costs based on
plant size (MSF: multistage flash, RO: reverse osmosis, ME:
multiple-effect evaporation, ED: electrodialysis).

Table 3 Estimated Energy Requirements for Desalination Process

Energy Requirements
Process Type

kWh/m’ kWh/1,000 gal
Distillation 15 56
Electrodialysis
Seawater > 50° > 100
Brackish Water 4 15
Reverse Osmosis
Seawater 7 26
Brackish Water (400 net psi) 2 76
(200 net psi) 0.8-15 3.0-5.7

* Electrodialysis is not economical for seawater desalination. Energy consumption
is approximately 5 kWh for each 1000 mg/L salt reduction per each 1,000 gal of

purified water
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Table 4 Primary energy consumption for activated sludge

Average
I Energy Conversion Primary energy annual energy
tem parameter factor consumption consumption,
10°kWk/yr
Construction . $1,050,000 m—(S TJ19kWh/$) 2576 X 10°kWh ,0.86
Operations electricity ~ 2671kWh/d  1.00 2671kWh/d 9.75
Operations propane 639.76kWh/d  1.208 773kWhh/d 2.82
Operations chlorine 42.3kg/d 5.39kWh/kg 249kWh/d 0.83
int lab t
Maintenance labor parts o7 10,0 906 o perwh/®) 0.59% 10°kWhyyr 059
and supplies 2100
14.83
Total =0.85(kWh/m’)
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Figure 7 Activated sludge flowsheet used for evaluation of
energy requirements as reported in Table 4.
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Table 7. AAY FEYFTHH A7 F7E+232 A2 TH AHAEF vln

(49 5 kWh/Y)
27157198 +

A A} X X o} B A
oA AH AX AXY G Y 9 33 Xg)=y

dFPx 9 9
27 nze 132 125
% B2 135 99
7] - 36
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A¥ H=x : - 39.6
7t = - 66
F7] fan 39.6 99
u} 7] fan 67.5 135
4 FH 22 26.4
A% ~39 4.8 4.8
ABp 2349 438 48
LE A FXA - 420
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