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5-1.1 FILMTEC™
25 4 FILMTEC
RO/NF
5-1
CIP( ) ( ) 3
51 FILMTEC

SDI SDI<1 SDI<3 SDI<3 SDI<5 SDI<3 SDI<5 SDI<3 SDI<5

30 19 17 15 141 12 13 10
gid(imz.h) 22(37)  18(30)  16(27) 14(24)  13(22)  11(19)  13(22)  11(19)

gpd(m3/d)

25 800(3.0) 700(2.6) 600(2.3) 500(1.9) 500(1.9) 400(1.5) 700(2.6) 600(2.3)

4.0 2300(8.7) 1900(7.2) 1700(6.4) 1500(5.7) 1400(5.3) 1200(4.5) 1800(6.8) 1500(5.7)
gpm(m?h)

25 1(0.2) 1(0.2) 1(0.2) 1(0.2)  1(0.2)  1(0.2) 1(0.2)  1(0.2)

4.0 (  Full-Fit) 4(0.9)  4(0.9) 4(0.9) 4(0.9) 5(1.1)  6(1.4) 4(0.9)  5(1.1)

Full- Fit 4040 6(1.4)  6(1.4) 6(1.4) 6(1.4) 7(1.6)  8(1.8) NA NA

gpm(m?3/h) psig(bar) 2 psig(bar)
2540 28(2.6) 6(1.4) 13(0.9) 600(41)
2540 28(2.6) 6(1.4) 15(1.0) 600(41)
2540 29(2.7) 6(1.4) 13(0.9) 1000(69)
4040 82(7.6) 14(3.2) 13(0.9) 600(41)
4040 82(7.6) 16(3.6) 15(1.0) 600(41)
SW4040 80(7.4) 16(3.6) 15(1.0) 1000(69)
Full-Fit 4040 85(7.9) 18(4.1) 15(1.0) 600(41)
tvF <0.5um
2 20%
ROSA Reverse Osmosis System Analysis ROSA
uPw
FILMTEC * FilmTec 609 00374 102QRP
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5-2 16
( ) 3
5-2 FILMTEC
RO |
SDI SDI<1 SDI<3 SDI<3 SDI<5
30 30 25 20
gfd(/mzh)  30(51) 30(51) 25(42) 20(34)
gpd(m*/d)
2.5 1100(4.2) 1100(4.2) 900(3.4) 700(2.7)
4.0 3100(11.7) 3100(11.7) 2600(9.8) 2100(7.9)
25 0.5(0.11) 0.5(0.11) 1(0.2) 1(0.2)
4.0 2(0.5) 2(0.5) 4(0.9) 4(0.9)

ft3(m?2) gpm(m?3/h) psig(bar)® psig(bar)
2540 28(2.6) 6(1.4) 13(0.9) 600(41)
2540 28(2.6) 6(1.4) 15(1.0) 600(41)
2540 29(2.7) 6(1.4) 13(0.9) 1000(69)
4040 82(7.6) 14(3.2) 13(0.9) 600(41)
4040 82(7.6) 16(3.6) 15(1.0) 600(41)
SW4040 80(7.4) 16(3.6) 15(1.0) 1000(69)
3 20%
ROSA Reverse Osmosis System Analysis ROSA
uPw

SDI

FILMTEC
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FILMTEC 8

5-3 8

FILMTEC

RO/NF

SDI SDI<1 SDI<3 SDI<3 SDI<5 SDI<3 SDI<5 SDI<3 SDI<5
30 19 17 15 14 12 13 10
gfd(l/m2.h) 23(39) 19(32) 16(27) 15(25) 12(20) 10(17) 8.8(15)
7.3(12)
gpd(m3/d)

320ft? 10000(38) 7500(28) 6500(25) 5900(22) 5300(20) 4700(18) 7500(28) 6400(24)
365ft? 10000(38) 8300(31) 7200(27) 6500(25) 5900(22) 5200(20)
380ft? 12000(45) 8600(33) 7500(28) 6800(26) 5900(22) 5200(20) 8800(33) 7600(29)
390ft? 10600(40) 8900(34) 7700(29) 7000(26) 6300(24) 5500(21)
400ft? 11000(42) 9100(34) 7900(30) 7200(27) 6400(24) 5700(22)
440ft2 12000(45) 10000(38) 8700(33) 7900(30) 7100(27) 6300(24)

gpm(m?3/h)

BW(365ft2) 16(3.6)  16(3.6) 16(3.6) 18(4.1)  16(3.6)  18(4.1)
BW(400ft2  440ft?) 16(3.6)  16(3.6)  18(4.1)  18(4.1)  20(4.6)
NF 16(3.6)  16(3.6) 16(3.6) 18(4.1)  18(4.1)  18(4.1)
Full-Fit 25(5.7)  25(5.7) 25(5.7) 25(5.7) 25(5.7)  25(5.7)
SW 16(3.6)  16(3.6) 16(3.6) 18(4.1) 16(3.6) 18(4.1) 16(3.6) 18(4.1)
gpm(m?3/h)?
ft2(m?)
BW 365(33.9) 73(17) 65(15)  63(14) 58(13)  52(12)  52(12)
BW NF400(37.2) 85(19) 75(17)  73(17)  67(15) 61(14)  61(14)
BW 440(40.9) 85(19) 75(17)  73(17) 67(15)  61(14)  61(14)
Full-Fit 390(36.2) 85(19) 75(17)  73(17) 67(15)  61(14)  61(14)
SW 320(29.7) 73(17) 65(15)  63(14) 58(13)  52(12)  52(12)  63(14)  56(13)
sSwW 380(35.3) 81(18) 72(16)  70(16) 64(15)  58(13)  58(13)  70(16)  62(14)
MF <0.5um
2 15psi 1 bar 50psi 3.5 bar
80% 12psi
ROSA Reverse Osmosis System Analysis ROSA
FILMTEC * FilmTec 609 21010 102XQRP
5 6
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0:0 6
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ROSA DOWNLOAD ROSA

ROSA ROSA
Amy Stark  Email

. FILMTEC™ Membranes
— Dcmgn Center — — -
ROSA ' DOWFX™ lon Fxchange Resins

FilmTec Corporation's ROSA (Reverse Osmosis System Analysis) design software continues to evolve and
grow to meet your demanding system design needs. The latest version of the software, ROSA 5.3, is now
available to aid you in system design using FILMTEC™ elements, the highest quality RO and NF elements
available globally.
ROSA 5.3 has been updated with new products and many product specification improvements recently
announced by FilmTec. Users will also find expanded functionality, enhanced accuracy and greater user-
friendliness. Converging problems encountered with ROSA 4.3 and ROSA 5.0x have been addressed by
implementing a more robust calculation engine. In addition, the calculation model for seawater and brackish
water designs has been refined with improved accuracy of ion rejections and projected feed pressure.
ROSA 5.3 includes:

e New products: FILMTEC LP-4040 and FILMTEC LP-2540

e Updated FILMTEC product specifications: SW30-380, XLE-2540, XLE-4040, BW30LE-4040,

TW30-2540,TW30-4040, BW30-2540, BW30-4040, BW30LE-440

e A significantly enhanced configuration section which now includes an Interactive System Diagram

e Boron rejection calculations for certain seawater and brackish water elements

e A degassifier option to reduce CO2 in the second pass

e The ability to adjust the second pass feed pH

e The option to enter average permeate flux to design systems
For more details, please refer to the ROSA 5.3 version history.
Download ROSA 5.3 now to begin recognizing these benefits
Watch for additional enhancements to ROSA before year-end. FilmTec is committed to providing
software that provides optimal use of our elements and realizes that ROSA is a critical tool in enablin
production of the highest quality water at the lowest total cost.

|
Dowﬁﬁelatest version of ROSA 5.3 (8.0 MB) (June 9, 2003)

““Download the latest version of ROSA5.02 (8.0MB)(Septemer 23
2002)*” ““Download””

Daw.Home Products oad Serices Search Help @ =
»

FILMTEC™ Membranes
DOWEX" lon Exchange Resing

— Deesign Cenrer

LRegistration Inforrnation for ROSA Dawnload
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5-10.4 ROSA 5

5-10.4.1 ROSAS5.0

0,
0.0

1)  IBM-PC
2) I (568 )
3) 32MB (RAM)

4)  WINDOWS 98

1)
2) Windows NT ““Adminstrator”” ROSA 5
3) ROSA 5
4) Windows
ROSA 5
5-10.4.2 ROSA 5.0
ROSA Reverse Osmosis System Analysis
ROSA5 ROSAS5
http://www.filmtec.com/ 20 40min
ROSA 5 ROSA 4.3 ROSA5
ROSA 4.3
<+ ROSA
1) “c Start”” “c Programs””
Fiocpams L |
2) ““Reverse Osmosis System Analysis 57~
= Reyotse Jsmacis Sytiem Anassiz b r |
3) ““ROSA 57~ ROSA 5
2 ROsAS
4) ROSA 5 “c Welcome!”~

- ““Create a New Project”

ROSA 5

FilmTec

Tmin

ROSA
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- ““Create a Database ~*~
- ““Select a Database ~~
- ““Open a Project *~
- ““Import a ROD File” ROSA 4.3 ROSA
ROSA
- ““Check here if you don’t want to see this screen on startup”” ROSA

Create a New Prpject

Crualy a Dalabase

Seleect n Darahase

QOpen a Project

Import a ROD rile

| |[Welcome to ROSA 5.2

4 [From this window you may choase ta create a

NewW reYRrse ASmnsis system desinn, ereate o
darahase file, seleet a darahase file, Inad o
projeet ar impart an existing design from o
ROSA 1.3 ROL lile.

Pleasv maks yuur chuice by clicking vnp ul
the buttons at the left.

May 2003

™ Check here if yon don't want to see this screen on startup

Fila  Opls- s “Window Hap

File
Mew Crnjer:
Open M et
Swr Drejert
Saur Dirjert A=

Fnter Setg..
Fnt=esuis

S3 el Dolabos o
Irnpurl RCD il

Exit

ra=f
v Caze?

ROSA4.3 ““Edit””

Word
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Save Project  Save Project As
XYZ Power Plant

ROSA B

=roj221 v 2 Power Flantis zevcd o 2WRIEAZ\Catat W Dace.mdb.

Select Database

ROSA5.0 C:\ROSA5\Data
““*mdb>” WTData.mdb
ROSA5.0
1 (*.html)
2 (*.html)
- 1 5 ...
k (*.html)
1 (WTData.mdb)< 2
2(*.mdb) | ...
CAROSA5\Data < ...
...... . m
n (*.mdb)
C:\ROSA5\Data 1/2/.../m
1/2/.../k * html
C:\ROSA5\Data ROSA5.0 IE
Navigator
Import ROD file : ROSA4.3 ROSA
2) Options

P 3 el Dala Zriy.
Bes.tts

Lizace Uscebese

Usz-Data .

Project Data Entry ... RO
Results
Create Database

User Data ...
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o) (&= = e

ROSAS5.0
ROSA5.0

ROSA5.0

--RO
4
(Project Info)
(Feed)
(Scaling)

(Configuration)

17515 By |.1Ylnnl-31ng

= |Sbiaws Dung BT Cucopauby

L RETH
AT SEE  )ime nGehy, Preseure: bar
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Project Info= Feed—= Scaling= Configuration

Configuration
““Perform Calculation””

5-10.4.3 ROSA 5.0

R/
*

ROSA5.0

ROSAS5.0

Options \ User Data... ““0K>”

Heowssn | hanineses Systeni Analpsis

orSep Water Treatmenl. Company

COROS AS TEALA W TG andh

Flow: m3: 1, Fressure: har
Nu(l

ROSA4.3 ROSA5.0
ROSAS5.0
1) Options \ Project Data Entry... i RO (ROSA
System Selection and Data Entry)
2) ““Project Name:”~
““Case Number>~ ““Add”” ““Remove””




FILMTEC™ >>>
3) Project Info=> Feed—= Scaling= Configuration
Feed
( ) TDS
ROSAS5.0 RO ( )
1) F ) (F )x0.75
2) Q ) (Q )x0.75
3) (Ne) RO Q )/ Q )
4) (NpV) (Ne)/
FILMTEC
5-10.4.4 ROSA 5.0
ROSA5.0
Water Lype: |Wrll Warer SDI<(3 B
j ~lonic Analysi RO Permreare STHT <1
= Well Water SDI< 3
= surface Supply SDL< 3 _
A iSurface Supply SDI= 5
et ary Effuent (WTleraflitratlon) STT <3
— [y [Ammanin Terliury EMuent (Cooventivnal) SDI<S m
Bt Seawater (WellL Iy SDIL~ 3 H
Srawnarer (Open Tntake) ST % B
Sndinm (IS o0 T T TTXT: R e o s )
= Maygnesium (Mg) 0.00 0.00 0.00 0.00
=~ Calclum (Ca) 0.00 0.00 0.00 0.00
ntrontiwm {Sr) 0.00 Q.00 0.00 0.00
.| |_|Parium (Ra) 0.00 Q.00 0.00 0.00
ROSA RO
(SDI<1) (SDI<3) (SDI<5) (SDI<5) (SDI 4
RO/UF
FILMTEC
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RO
ROSA5.0 TDS RO

DD(us/cm) TDS(ppm)
> DD<10us/cm TDS(ppm)=0.5DD(us/cm)
> DD=300-800us/cm TDS(ppm)=0.55DD(us/cm)
> DD=45,000-60,000us/cm TDS(ppm)=0.70DD(us/cm)
> DD=65,000-85,000us/cm TDS(ppm)=0.75DD(us/cm)

TDS RO ROSAS5.0 ROSA

ROSAS5.0 ( ROSA4.3
(m°/h) (%)
1/2/3...

g HOINA Sndwm N ian snd Dud | riry

-1e vpatnz celmdtlne Far

Project Nume: F\'YZ Pover Pland Systemn Permn l'lon:l -20 m3h
Svslemn Feed !'lon'.l 1.33 m3h
Case Nmber.| 1 : Al | Remove | Overall Recovery: 1500 "
Water ISIn’fn ce Sopply SDT = 5 ;I Tuiz Numsbiwer of Fuwd Strwams: |T '
lonic Ascilysis
Keed Fol: zzs(na.\l’“d Number: |2 E ecify individual sokntes
ppin Tulal - 1 St I L0000 m
Tuns gl Car0a creey’l
Al RETIYS KedhQesap.: 250 €
bl Anumoniwn (SHE)  0.00 0.00 0.00 0.00 Feed p
Tulassiwe IO 0.00 0.00 0.00 0.00 Feed: 3 B
Sndium (No) 0.00 0.00 0.00 |0.00 ~_ 3 N
L | PIaweico0fy 000 0.00 0.00 0.00 System Tewip 25
'E Caleium | Ca) 0.00 0.00 0.00 0.00 Svelean pH: x
| 8trantiom (8r) 0.00 0.00 0.00 0.00 —Charee Hal |
_ | Daciwn (Da) 0.00 0.00 0.00 0.00 L
Carbamate (CO3) 0.00 0.00 0.00 0.00
__|Dicarbonate (LCO3) 0.00 0.00 0.00 0.00
Hilcaie (YO3) 000 0.00 0.00 |o.oo Cartons: | 0.00
- Chilaride (C1) 0.00 0.00 0.00 |0.00 Asnions; n.00
2| | [Tluocide ) 0.00 0.00 0.00 0.00
= Sulfate (§014) 0.00 0.00 0.00 0.00 Balonce: [ 0400
_ | Boron(E) 000 na na. L. - —
Silica (8i02) 0.00 wa. wa. 0.00 EteLEE oy clamag e Teel
] camposition will affeet seabing
caleulation. Pleace review sealing
. caleulation,
<> / pH
/ pH /
/ /
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““Scaling Calculation Options

““No Chemicals Added””

. NOSN Syztam Scbaciion awl DAa Cwry

Sile Cplias Zwodlziun Hop

““User adjusted pH Values””

Projrid Vame: I“-z Fovrer Flam

Cuse ISwmbur; |1 |

Add

| Remore I

Systern Perm Flowr: l
Syscemn Feed Flow:

Overall Kpenvery:

10000 m3h
13535 mdh
=00 0

T Sating Calcutatinn Optins
" XNu Chiemiculs added

R T R T T p— pH 2.
& 7 TmmExchence Softening
& | Mussupes;

] Jarck rrzinnmm Al lnwzahile ses e s renvery.

[Antlsealants are requdred. Clonsudt yowr antiscalant manufacower fav dasing

Feed Ad{. Feed | Condentrate

HIDAL b 1T HA

LSL 0491 0,491 .23

SLIMM & Duvis Index L0392 1,039 2287

_ TR (1) 632,21 63220 Pt

Tuoic eyt (mulul) 0.012 0012 00479

HCO2 uogel) 334,29 33429 1339.36

L) CO2 1) g17 2.7 &17%

3 CO2 i) 048 048 1.92

4 CaSOd (%0 Sulurulivoy 158 138 12,17

EaSOd (%0 Suluculivoy .0 .0 0

Sra0Od (%o Sulun ulivo) 0 .0 0

CaF2 ("o Suluralive) s S 2¢ b

. Si02 (%4 duluralium) 19,66 1966 S6.4L
H
s

Recoveny: | T ey
Tcm).; | 250 O

Tsed In Calculatiow:
€ Qriginul Fued
= Adjuslecl IVeecd

nsing Chemizal: |[HC1 J

Cloncentrate LEL

PHE: |—"” ﬁ'
TB =9/

pH
LSI
GO

LSI

pH

l.rnil. seL uaedl S h (I nw): bar (pressm e

I CORONASYYE Power P Lanl 201385111 hilanl

DS 2003

““Messages:””

??(Antiscalants are required. Consult

your antiscalant manufacturer for dosing and maximum allowable system recovery)

(Fouling Factor,

(Fouling Factor)

FF
FF

FF FF

FF)

15

85

RO

(FF)

0.85

FF

SDI

37
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() 0 1 3 5
( ) 1.0 0.85 0.80 0.70
( ) 1.0 0.75 0.70 0.60
( ) 1.0 0.95 0.85 0.80
( ) 1.0 0.9 0.8 0.75

Fle Options Cakulation Help

= ROSA System Selection and Data Entry P

Project Name: |XYZ Power Plant

Case Number: 1 *]  Aga

System Perm Flow: 100,00 m3/h
SﬁtemFeedem' 13333 m3/h

| _Remove | Overall Recovery: 00 %

FF

Progect It

Configuration for Pass 1

Fouling Factor:

‘el  Select a Stage in the Pass:

| Number of Stages In Pass: [2 <]

Feed Pressure:
; Bukhmm:l None bar
&| Same Back Pressure for all stages:
Number of Pressure Vessels in Stage: | 12 __[Hood

\)  Number of Elements in Each Vessel: | 6
Total Number of Elements in Stage:

0.85<=——

1 Operating Temp: | 250 .C
Configuration for Stage 1 in Pass 1

§  Product Name: [BW30365

H

[oroduct Specs | ]

PcnnFlow:| 100.00 m3/h

Pass 1 Conc. to Pass 1 Feed: [
Recovery:| 75.00 o 4
Feed Flow: 13333 mdh |

s e W

None bar =11 | |

# of Pass(es) to Use for the project: [1

| s.hunpmnmlpasn?-i

v

7 Permeate

Use the Same Elerment in the pass: ¥

| | Perform Calculations I

Unit set used: m3/h (Flow); bar (pressure)

pass””

ROSA
Configuration ““Use the Same Element in the
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T ( )

Configuration ““Recirculation in Stage:””

w ROSA System Selection and Data Entry

Fle Optiors Caiculstion Hebp
Project Name: |XYZ Power Plant H St Pk Flow ) 100.00 m3/h

Ix

System Feed Flow: | 133.33 m3/h

Cmmll : '|AJ‘MI Overall Recovery: | s00 % |
3 # of Pass(es) to Use for the project: [T =
! Select a Pass Number: |Pass 1
- Configuration for Pass 1
L i laMrz_ﬂ mm| 100.00 m3/h Recirculation Loops
i ~ Recovery: 7500 94
Foulkg Facters | 035 Feed Flow: | 13333 m3h
I o Perm Flux: 2731 L/m2-h

- Configuration for Stage 2 in Pass 1 :
| Select.a Stage in the Pass: SPEIN °| T e

Booster Pressure: 3-'”4( l

Back Pressure:|  None baz_ \ Conc.
! Same Back Pressure for all stages: fo—"
Number of Pressure Vessels in Stage: | Feed

el mun-uwhmvml g N

v

Total Number of Elements in Stage: 36 i Pemeate
Product Name: |BW30-365 = \ >
Product Specs L B :
AlhethSmmmmlndn!ns: v P Caluatians I
| Unit set used: m3/h (Flow); bar (pressure) : | 2003-7-23
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1) ROSA
2) 2:1 ( 75%) 1 83
1 83%
1
« )
w. ROSA System Selection and Data Entry x
i st
Project Name: p(YZPovmrth System Perm Flow: ] $5.00 m3/h
CoseNumber:[1 -] __Aga | Bemove | Oversll Recover:| 6375 % |
g -] © No Degasification
| [ S————" [_|N=0H j‘:mcmnmn # of Pass(es) to Use for the project:[2 ]
* o R €02 Pressure (stm) Select a Pass Number: [Pass 2 vl
- Configuration for Pass 2 \l DH |_ L A
circulation Loops
| Number of Stages In Pass: [ 2 ] ' "™ Pass 2 Conc. to Pass 2 Feed: ~
Recovery:| 5.00 0 Recycle Flow: 6.00 m3h
0.90 ]\, Flow:| 100.00 m3M
| Operating Temp: | 200 C Flux: 3214 L/m2-h /
- Configuration for Stage 1 in Pass 2 § Confi i
» Select a Stage in the Pass: > \\
mhmzl None bar : #1
Back Pressure:| None bar | F — erm #1 becomes
! Same Back Pressure for all stages: \ “‘-‘-1;—:] eed #2
Number of Pressure Vessels in Stage: | 9 A V Cone #2
- Nmammmvml 6 \
Total Number of Flements in Stage: | 34
' Product Name: [BW30-365  ~ Permeate
Product Spees |
. Use the Same Element in the pass: Ei | |iculations I

| Unit set used: m3/h (Flaw); bar (pressure) |

| 2003-7-23

40
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[~ Fos s seecton dosatei

Ble Options  Calcudastion  Help

Project Name: |XYZ Power Plant System Perm Flow: 85.01 m3/h
System Feed Flow: | 13333 m3/h
Case Number: |1 | Add | Remove | Overall Recovery: | 63.75 %

3 ﬂdﬁs!(u)ulhhrlbymbﬂ:[z_ﬁ
} | | Select a Pass Number:

Configuration for Pass |
1 Number of Stages In

o : 100.02 11 Recirculation Loops

:rz—;l Perm Flow Pass 1 Cone. to Pass 1| Feed: [
Recovery:| 75.00 ey

FeedFlow:| 13332 mdh oo oo oPamslFeed: P sus

Fouling Factor: 0.8%
i Operating Temp: 200 € Perm Flux:| 2731 Lfm2-h W' 1000 m3/h
Configuration for Stage 1 in Pass 1 | -
.| Select a Stage in the Pass:|Stage 1 =] 7
Feed Pressure: | None bar Conc #1
‘ Back M;l None bar Feed I Perm #] becomes
& Same Back Pressure for all stages: ~ | Feed #2
Number of Pressure Vessels in Stage: 12 Conc #3
) Number of Elements in Each Vessel: | o
Total Number of Elements in Stage: | 2
Product Name: |BW30-365 - : : Parosaate
Product Specs l
Use the Same Element in the pass:  H Perform Caleclations J
Unit set used: m3/h (Flow): bar (pressure) | | 2003-7-T3
oo
ROSA5.0 4 2 2 ) ROSAS5.0
““QOptions”” ““User data...””

Howerse (snm4is Sysicus Aslysis

Pleage enver your name gud company” s name, then click: enrer.

Yom Name: |1 i Xian Hing, | ( ) |

C'ompany Name: [or6ep Wt Ticatmont Cowpauy |
Datahase: lC:'RO&‘tS-Dm‘-WTDmaJmlb Luvkup |
Set. Defoult Tiidr Set:  [Flow: mi3’h Presswe: bar 5
.

Tlnw: gpm, Pressime: peig

Neot Deafault Balancing  Chewmical: Flow: gpd. Pressure: psiz

Klnw: m3'h, Pressire: har

Fluw: ad'd, Pressure: kg
ide Wl Scrisen r

|

OK Cancel |
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4)

5)
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RO ROSA5.0 36 ROSA4.3
TDS
<1,000mg/L =XLE (  <500mg/L)
<2,000mg/L =LP/TW30/BWLE
<10,000mg/L —BW30/BW30FR ( <5,000mg/L)
5,000 15,000mg/L =SW30(  >5,000mg/L)
15,000 50,000mg/L =SW30HR
20 90% =NF200/270/90
>95% =XLE/LP
>98% =TW30/BW30/BW30FR/BW30LE
>99% =SW30( )
>99% =SW30HR( )
<41bar(600psi) =TW30/LP/XLE/NF
<41bar(600psi) —BW30/BW30FR/BW30LE
<69bar(1,000psi) =SW30/SW30HR
<82bar(1,200psi) =SW30HR
<0.2m%h =25 4021
<3.0m%h — 4
>3.0m’h =8
=  BW30
=  TW30LE/XLE/BW30LE/LP
TDS = NF
=
=  SW30/SW30HR
= NF /BW365/BW365FR/SW
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6)
X ROSA5.0
ROSA5.0 36
T™W BW S NF
TW30-2540 BW30-2540 SW30-2540 NF90-2540
TW30-4040 BW30-4040 SW30-4040 NF90-4040
TW30HP-4641 BW30LE-4040 SW30-380 NF90-400
XLE-2540 BW30-330 SW30HR-320 NF270-2540
XLE-4021 BW30-365 SW30HR-380 NF270-4040
XLE-4040 BW30-365FR NF270-400
LP-2540 BW30-400 NF200-2540
LP-4040 BW30-400FR NF200-4040
XLE-440 BW30LE-440 NF200-400
RO-4040-FF HSRO-4040-FF
RO-390-FF HSRO-390-FF
X ROSA
ROSA
http://www.filmtec.com/ <<ROSA
5-10.4.5 ROSA 5.0
Reverse Osmosis System Analysis for FILMTEC(TM) Membranes ( )JROSA v5.3
Project: XYZ Power Plant ( ) (FILMTEC ) & ( )Case: 2
Li Xiao Bing, ForSep Water Treatment Company ( ( )03-5-28
Feed Flow to Stage 1( ) 312.50 m3/h Permeate Flow( 250.00 m3/h
Raw Water Flow to System( 312.50 m3/h Recovery( ) 80.00 %
Feed Pressure( ) 14.27 bar Feed Temperature( 20.00 C
Fouling Factor( ) 0.85 Feed TDS( ) 952.28 mgl/l
Chem. Dose (100%)( pH ) 0.00 mgl/l Number of Elements( ) 252
Total Active Area( ) 9364.32 M2 Average System Flux( )26.70 L/m2-h

Water Classification(

)

Surface Supply SDI < 3 (

UF

)
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Feed Feed Recirc Conc Conc Perm Avg. Perm Boost Perm

Stage Element #PV #Ele Flow Press Flow Flow Press Flow Flux Press Press TDS
(m3/h) (bar) (m3/h) (m3/h) (bar) (m3/h) (L/m2-h) (bar) (bar) (mg/l)
1 BW30-400FR25 7 31250 13.93 0.00 122.31 11.79 190.19 29.25 0.00 0.00 7.04
2 BW30-400FR11 7 12250 1144 0.00 62.50 9.43 59.81 2090 0.00 0.00 23.82
) ) LI L. ) ) ) ) ) ) ) ) )

(mg/l, except pH) Raw Water Adj Feed Permeate Concentrate
NH4 0.00 0.00 0.00 0.00
K 0.00 0.00 0.00 0.00
Na 0.00 206.60 2.84 1021.64
Mg 0.00 0.00 0.00 0.00
Ca 100.00 100.00 0.67 497.33
Sr 0.00 0.00 0.00 0.00
Ba 0.00 0.00 0.00 0.00
HCO3 269.50 269.50 4.02 1316.97
CO3 0.22 0.22 0.00 8.41
NO3 0.00 0.00 0.00 0.00
Cl 250.00 250.00 2.89 1238.43
F 0.00 0.00 0.00 0.00
SO4 120.00 120.00 0.56 597.75
Si02 6.00 6.00 0.05 29.78
Boron 0.00 0.00 0.00 0.00
CO2 11.38 11.38 11.72 14.09
TDS 745.72 952.28 11.03 4710.35
pH 7.60 7.60 5.76 8.20
i ﬂ ) i

System Warnings ==

Design Warnings ( )

-None- () < >

WARNING: Maximum element recovery has been exceeded. Please change your system design to reduce the
element recoveries. (Product: BW30-400, Limit: 15.00)

(BW30-400 15.00)
WARNING: Maximum recommended element permeate flow rate has been exceeded. Please change your system
design to reduce the element permeate flows. (Product: BW30-400, Limit: 1.14 m3/h)

(BW30-400 1.14m3/h)

CAUTION: The concentrate flow rate is less than the recommended minimum flow. Please change your system
design to increase concentrate flow rates. (Product: BW30-400, Limit: 3.63 m3/h)

(BW30-400 3.63m3/h)
Solubility Warnings ( )
Langelier Saturation Index > 0 ( = 10,000ppm )
Stiff & Davis Stability Index > 0 ( s 10,000ppm )

Antiscalants may be required. Consult your antiscalant manufacturer for dosing and maximum allowable system
recovery.
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<>

Scaling Calculations ==

Raw Water Adj Feed Concentrate
pH 7.60 7.60 8.20
Langelier Saturation Index ( ) 0.33 0.33 2.24
Stiff & Davis Stability Index ( ) 0.86 0.74 2.08
lonic Strength (Molal) ( ) 0.01 0.02 0.09
TDS (mg/l) 745.72 745.72 4710.35
HCO3 269.50 269.50 1316.97
CO2 11.57 11.57 14.32
CO3 0.22 0.22 8.41
CaS04 (% Saturation) 0.59 0.58 11.17
BaS04 (% Saturation) 0.00 0.00 0.00
SrS04 (% Saturation) 0.00 0.00 0.00
CaF2 (% Saturation) 0.00 0.00 0.00
SiO2 (% Saturation) 5.22 5.22 21.04
To balance: 206.60 mg/l Na added to feed. ( 206.60mg/L )
i )

Stage 1 Element Recov. Perm Perm Feed Feed Feed
Flow TDS Flow TDS Press

(m3/h) (mgll) (m3/h) (mgll) (bar)

1 0.10 1.20 4.07 12.50 952.32 13.93

2 0.10 1.16 4.70 11.30 1053.19 13.45

3 0.11 1.12 5.48 10.13 1173.34 13.04

4 0.12 1.08 6.50 9.01 1318.66 12.68

5 0.13 1.05 7.85 7.93 1498.06 12.39

6 0.15 1.01 9.71 6.88 1725.04 12.14

7 0.17 0.97 12.38 5.87 2020.79 11.94

Stage 2 Element Recov. Perm Perm Feed Feed Feed
Flow TDS Flow TDS Press

(m3/h) (mgll) (m3/h) (mg/l) (bar)

1 0.08 0.91 14.39 11.12 2420.30 11.44

2 0.08 0.86 16.73 10.21 2634.73 11.03

3 0.09 0.82 19.65 9.34 2876.53 10.67

4 0.09 0.78 23.16 8.53 3150.76  10.35

5 0.09 0.73 27.44 7.75 3463.41 10.07

6 0.10 0.69 32.67 7.02 3821.58 9.82

7 0.10 0.65 39.14 6.33 4233.95 9.61

ﬂ ﬂ ﬂ ) ﬂ i ) i

DISCLAIMER: NO WARRANTY, EXPRESSED OR IMPLIED, AND NO WARRANTY OF MERCHANTABILITY OR
FITNESS, IS GIVEN. Neither FilmTec Corporation nor The Dow Chemical Company assume liability for results
obtained or damages incurred from the application of this information. Any final design should be reviewed by the

appropriate engineering personnel.
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ROSA5.0
5-10.4.6 ROSA5.0 ROSA43
ROSA5.0 ROSA4.3
s ROSA5.0 RO NF 36 ROSA4.3 11
ROSA4.3 NF270 NF200
% ROSA5.0
B
% ROSA4.3 ROSA5.0
% ROSA5.0 (*.html)
ROSA5.0 IE  Navigator
[ ].html
Project 2003 5 28
Project200352801.html
% ROSA5.0 RO (SDI<1) (SDI<3) (MF
SDI<3) ( SDI<5) (MF SDI<3) ( SDI<5)
( MF SDI<3) ( SDI<5) 8 ROSA4.3 6
ROSA5.0 (MF) (UF)
% ROSA5.0 ROSA
<> ROSA5.0 ROSA4.3
% ROSA5.0
““Use the same element in the pass””
<% ROSA5.0 Configuration
““Product Specs””
<% ROSA4.3 FTNORM RO FILMTEC
Acrobat Reader ROSA5.0 ROSA
FTNORM RO ROSA

ROSA5.0
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5-11

ROSA

o (> 80%)
KX > 500m3/h (3.5 mgd)

5-11.1

(L'm’h  gfd)

5-11.2

2540
4040 50 200 (15 30 )

5-11.2.1

( 10 34L/m’h 6 20gfd)
(<5%)

5-11.2.2

(CF)

5-11.3




FILMTEC™ >>>
40
1% 30
5-12
5-12.1
% TW BW NF 41bar
% SW30 SWB30HR 69bar
5-12.1.1 ( )
( )
5-12.1.2
55 60% 60bar
<> (Pelton Wheel)
40%
5-12.2
( 3 10%)
(PVC)
5-12.3

48



FILMTEC™ >>>

<>

0.3bar

SDI

pH

ORP

5-12.4

RO/NF

RO/NF

o p H
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FILMTEC™ >>> :

5-12.6
5-12.6.1

20 30min

RO/NF
5-12.6.2

RO/NF

5-12.6.3 (drawback tank)
(drawback tank)
o ( )
& H,S Fe™ Mn*

Vosr = (25Tg) — Vep

Vper = ( )

Vpp = ( )

5-12.6.4

5-12.6.5




FILMTEC™ >>>

5-12.6.6

1)
2)
3) pH
4) pH
5)
6)

7

1)

2) pH
3)

4) SDI
5) ORP
6)

7

51



FILMTEC™ >>>
5-13
RO/NF
( )
pH
PVC UPVC ABS
<> AlSI304 ( SS321 0Cr18Ni9
1Cr18Ni9Ti )
<> 2,000 5,000ppm 0.08% AISI316
<> 5,000 7,000ppm 0.03% AISI316L
<> 7,000 30,000ppm 4.0 5.0% 904L
X 32,000ppm 6.0% 254 SMO

AlSI 316 S 31600 <0.08 16.0 18.0|10.0 140 | 2.0 3.0 - -

AISI 316L S 31603 <0.03 16.0 18.0|10.0 140 | 2.0 3.0 -- --
904L N 08904 <0.02 19.0 23.0|23.0 28.0| 4.0 5.0 1.0 20 -
254 SMO S 31254 <0.02 195 205|175 185 | 6.0 6.5 05 1.0 |0.18 0.22

@ 1.5m/s R

R o5 RO




FILMTEC™ >>>

5-14

5-14.1

5-14.2

5-14.3

TDS

5-14.4

5-14.5

(CIP)

5-14.6

*

FILMTEC -+ FilmTec 609 00318 402XQRP




FILMTEC™ >>>
5-14.7 SDI
SDI
sDI
5-14.8
5:14.9
8 500




