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ROSA 6.0 Information

o http://lwww.dow.com/liquidseps/design/rosa.htm
— Download program
— Installation instructions

— ROSA FAQs (Frequently Asked Questions) —
ANSWER CENTER

— A Guide to ROSA 6.0 program
— ROSA version history
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New Temperature Correction Factor (TCF)

* Incorporated new TCF
 Based on tests carried out by FilmTec (2003-2004)
Note: The published TCF documents will be updated.
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Effect of Temperature

(BW30-400
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Brackish Water

ROSA 6.0 predicts a higher
feed pressure at

temperatures < 25°C

ROSA 6.0 predicts lower
permeate TDS at

temperatures < 25°C

ROSA 6.0 predicts higher
permeate TDS at

temperatures > 25°C

Pg. 4



Effect of Temperature

Pressure: ROSA 5.4 and 6.0
(SW30HR-380)
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Temperature, C
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Seawater

Both show similar pressure
trend

ROSA 6.0 predicts lower

permeate TDS at
temperatures < 25°C

ROSA 6.0 predicts
significantly higher permeate
TDS at temperatures > 25°C

Pg. 5
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Improved Calculation Model
for NO, Rejection

1.2 - EBROSA 5.4

1 BROSA 6.0
0.8 Comparison based on 125m3/hr

at 75% Recovery, 25°C, TDS
0.6 607 mg/l, pH 7.6,
0 .4 14:6 pv configuration, 6 el/pv,
. and FILMTEC™ BW30-400

0.2 elements.

0

Na only mixed Ca only

More hardness improves the NO3 rejection while more sodium
has the opposite effect.

Based on tests carried out at FilmTec (2003).

It applies to XLE, LE, BW30LE, BW30, SG, and LP membranes.

A Guide to ROSA 6.0 Pg.6



_
S Dow

Print Out: System Design Overview

"
Fe Opfions Window Heb (e = E
FEFEEIED =
! = I_ I _Ea.q!ur.!u.' 1 i
¥ Sample Projectiondf Overview.html ¥ ]
System Design Overview
] . [ .
¥ il
\
~ i

Two reports are available in ROSA 6.0:
« System Design Overview: Contains system design diagram with each stream clearly
numbered, and summary of key system design parameters.
* Detailed Report: Contains detailed information on system design.
Both reports can be printed and/or emailed separately.
09/2004 A Guide to ROSA 6.0 Pg. 7
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User Data:
ROSA menu - Options - User data

Rewverse Osmosis System Analysis

Please enter vour name and company's name, then click enter.

< | Your Name: |Michael Y. Kim — >
1 . N Gempany MName: |The Dow Chemical Company
Default Project Directory: |"-."-.['mntU 13511515 My Documents Change

Set Default Unit Set: |1—"low: gpm, Pressure: psig

Set Default Balancing Chemical: |:"«Ta.Cl j

Set Default Report Language: |[gpy _ English

ST |ZH - Chinese
ES - Spanish
[ Hide Welcome Screen

Ok | Cancel I

1. To save all three files (.rosa, .html, overview.html), select default project
directory by clicking on “Change” and select folder destination.

2. ROSA reports can now be printed in English, Chinese or Spanish by selecting
it as your default report language in the User Data section.

09/2004 A Guide to ROSA 6.0 Pg.8
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System Design Overview & Detailed Report:

S Dow
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Energy and power consumption, osmotic pressure and net driving pressures
are included in the System design overview and Detailed report
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Configuration Section: Blending option has been added for
both single and double pass systems.

A Rrosa System Selection and Data Entry

File Options Calculaton Help

System Perm Flow: | 749.97 gpm

Project Name: |Sample Projection

Case Number: |1 - Add |

1.100 gpm

System Feed Flow: |
68.18 %o

System Recovery: |

# of Pass(es): I? ill

- - - i+ ™o ificati
= Dosing Chemical: |:‘\one ﬂ o Legasihication
= i~ Pet Carbon Removal
:E_T Adjusted pH: None " C€O2 Pressure (atm) Current Pass: [P IR _~ |
Configuration for Pass 2 i -
e
- Number of Stages In Pass: | 2 = Ferm Flow | S— Blend P t -:D
2 = Recovery | 20.00 %% G~ ermeate 5. gpm
3 Fouling Factor: 0.85 Feed Flow: | 749.91 gpm
Operating Temp: 22.0 C Perm Flux: | 20.45 gfd
Configuration for Stage 2 in Pass 2 System Configuration
>—
Select a Stage in the Pass:|Stage 2 - |
- T
.| Boost Neone Psi Conc. =1
| = < Feed Perm #1 becomes
F . ™ sL
2| Back Pressure: one P Feed £7
Same Baclk Pressure for all stages: [+
>— | Number of Pressure Vessels in Stage: | ] Conc #2
E Number of Elements in Each Vessel: | i)
|::: >>-§“ Total Number of Elements in Stage: | a6 BIEI:D [ Permeate
_'-E Product Name: |31-E—44U j M
Use the Same Element in the pass: [ Perform Calculations
Yimnt01l'a35115180My Documents\'Sample Projection01_html

8/5/2004

09/2004

Unit set used: gpm (Flow); psig (pressure)

A Guide to ROSA 6.0
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Detailed Report: Total blended product = permeate + blended flow
= (total blended flow / raw feed flow) x 100%

ot
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Feed Fres=zure p1f.o5 pEig Feed Temperature zz0 Comcenirate 0.3 BEiE
Feulsng Factor .55 AVECADE C.LE FSiE
Clearmn. Duss None Average WNDF D033 BSlE
Total Active Area grs20.00 fiz Boewar 47.33 EwW
Waner ClasiScation: B0 Permueate 5IH < 1 Specific Energy 105 kvWhkgal
System RECovary 68.18 5
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1 HLE-g4a 1z & T4o.a L1105 0.0 26331 Baza 487 ag s .00 [ o7
=2 MLE~q4-p0 L & T T Tz . 10e0 Tall =P 1.z 17.0Z L] [ EET-
Fass Streamns
ezl as Bomd
3 - i Comoanirate FELTEETE
- - - Stage Stage = Siage 1 EnEge Tirtal Elendad Total
TEL e ] (o] 0ACHE 0. D8 CLCH . oy 0. X ]
(5 .25 .25 0.57] 1.5 oL PN | ENT= .12
& [e-1:] o558 o5 E.31) ouDag a.ia OO a.14
ey [ DT [T .15 CuCHT . . a8 ]
= ouod [P 00HG 0.3 CCH . 0. a8 Lk
= 0. o . L [EW T 0. s [ ] e 0. X ]
Bz D [ 0ACHE 0. a8 CuCHT . . a8 ]
oo e [P 00CHE 0. e CCH . 0. a8 Lk
[(HC0 188 0. B8 5.18 =T oLaph 571 0. 45 0.5
[ [y 03T 0. 55 . 24 (=W BT o285 (=W 1= a.1i8
o | (=] o o8 o7 . L | 0, e [iRaT e
rm Propen Cremted nadz 159
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Detailed Report: Permeate quality contains extra column which
displays the blended permeate quality.

E )
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EVA (Element Value Analysis) Spreadsheet is Incorporated
into ROSA 6.0. (ROSA menu - Options > EVA)

EWATemplabe. >

EWVA (Element Value Analysis) for FILMTEC™ Products

F ol W= - — ke i = Wk Dimas Chammical Cmmmp ==

LR

+u.mzn

15 =i 5 T omr 1 T F Cmew 2 ifforonse
1 Fradus=s EWIs-T65 () EWIS-T65 XLE-- (5} TLE-da® (&) *m-m=r
=TT ==_aa
15 Sxrtomuatorpr ion (G EX T BT
12 [T p——— T=_-
=0 Foarr1fccdprorrars Eary e
=1 Farrifecdprerrure Lprid FX T3
== Forrd arc prersure (Eard Az =
== Farr | sEnssnirase proorars Cparil ATE
=d Farrirecouery (223 5 su.nza ]

o N P ey PSPl ] ] I /
-n lz!-//

4u.mzc

=7 CAFEX

N
£
.
W
1
Ll

£a9, 500 £5% Son
FECICTT Fis moo
HEd, S0 HT=, 500 RN
E TR TS ORI
Foooz=T FTRCE )

LTRITE

AL TR T T LT R TR ] SLE.4dE |C] XLE. 448 IT)

{
X

Esc
% Cmml Bl Fa——

Lt b A=y
Lk hflegall
L

+mmzze

a7 Erinc encrax resnvery, kWhikgal
Az Mot cncrar conramebion: EWEALS

a= Mokt oncrax conrametion W hikaal
== Eorior coerogoruokg
=1 Heteneray =ars CEemEl

== Mo oneray sars Ckdbaald R R H

== Merorncray coreCdord ) Fr =

sa Encra P T 3] 57 CET] L]

55 Ercra P TN T0 DO0G1EE T0 nooDGTA [T7] =

== Ercrgpccipores (gdbgaly oot oodTd PN ) )

5T -

=

£l

a0 r3 £T,0Z0 FER LT

5.0 o - ST.030 I L a00 —— FENTEN

EVA s an Excel spreadsheet which allows you to compare the
economics of two membrane systems.
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How to Use EVA Spreadsheet

Go to the ROSA menu

Choose “options”

Choose “Element Value Analysis (EVA)’
Choose “new”

Choose column one or two if you want this particular projection to be summarized
in column one or two of EVA

Save it as .xIs file
Create another case or projection in ROSA and perform calculations
Repeat Steps 1 through 3

Choose “open” and select column one or two depending on which column you
chose in Step 5. If you chose column one in step 5, then choose column two and
visa versa.

10.  Find the Excel spreadsheet you saved your EVA in “My documents” and open it.
11. You should be able to see the two ROSA projection cases in column one and two.

A

© o N &

09/2004 A Guide to ROSA 6.0 Pg. 14
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Ability to Save ROSA Projections in Any
Folder on Your Computer

«  Overview.html — An html file that contains the system design overview which includes the
system design diagram and projection summary information. This is a read-only file and can
be emailed to others.

« .html - An html file that contains the ROSA Detailed Report. This is a read-only file and can be
emailed to customers.

« .rosa- A ROSA project file. When the User double clicks on a .rosa file, it will actually use the
ROSA program to open the projection file, and the User can modify or run projections from
here. This can be emailed to the others; it can be opened and modified as long as the ROSA
6.0 program is in their computer.

& \\fmnt01\w3511515 WMy Documents\Data\ROSA projections |_'_ | |_'I:I | | x |

- Fle Edit Wiew Favorites Tools Help -.1.'

) Back ~ 0 T o @ O search [[Z» Folders 2 (Zr > ) | -

: Address |[EI Wimntd 1'w3511518\My Documents\Data\ROSA projections A | Go
Mame Size Type Date Modified

@Sample projection 101, html 42 KB HTML Document &/10/2004 1:52 PM

QSEmple projection 1010verwview. himl F1KEB HTML Document &/10/2004 1:52 PM

{58 sample projection 1.rosa 3IKE ROSA Document 6/10/2004 1:48 PM

3 objects 73.6 KB % | ocal intranet

09/2004 A Guide to ROSA 6.0 Pg. 15
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ROSA Projections

Save multiple (10) case outputs (.html and overview.html)
Ability to rename each case

View each case in .html (Detailed report) and
overview.html (System design overview and flowchart)

Open ROSA projection with multiple cases by opening
ROSA program

A Guide to ROSA 6.0 Pg. 16



Detailed Report: Individual stage composition of permeate and concentrate
have been added. Osmotic pressure and NDP have been included in the
Detailed Report.

He= b few
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ROSA Project Converter Converts Previous ROSA 5.x Data to ROSA 6.0:
(Start > ROSA -> ROSA Project Converter > Select ROSA 5.x project
database to convert - Select folders to write ROSA 6 files into)

= =0

= found in »widataSd mdb

w| Arnazon for Greg Carnheeed

W ArnazonZ

w| A rnaz o

w| Arnderzon Wwater Systems

v Aqua Chem LHD-2 3K HFPRO
w| Aquatech 20 mogd swvae

.
.,
sfect Folder to write ROSAS B files inko:
2 ‘ |'\-.'xfrnr'|tl:l1 251151 F5%kMy Documents EBroveze

3 [

09/2004 A Guide to ROSA 6.0 Pg. 18
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Three Ways to Create Second Pass Feed Pressure

In the Configuration Section:

1. Calc: ROSA automatically calculates the booster pressure
required to produce specified permeate flow.

2. Spec: ROSA allows the User to specify the booster pressure.

3. None: No booster pressure in the second pass. Need to specify
permeate backpressure in the first pass to create feed pressure in
the second pass.

Note: This allows ROSA 6.0 to calculate energy/power
consumption accurately according to the design parameters.

09/2004 A Guide to ROSA 6.0 Pg. 19



1. Calc: Automatically calculate the booster pump
pressure in the second pass. (Default)

A rosa System Selection and Data Entry

File ©Options Calculation Help

| 750.00 Epm

System Perm Flow:

Project Name: |S ample Projection

Case Number: _ - Add

1,100 gpm

System Feed Flow: |
68.18 %o

Swystem Recovery: |

# of Pass(es): IT j

. . - - . .
5 Dwosing Chemical: |:"\c-ue ﬂ e
= " Pet Carbon REemoval
% Adjusted pH: None ™ COZ Pressure (atm) Current Pass: |[Fass2 -
Configuration for Pass 2 - -
- X .| PermFlow | 675.00 gpm Recirculation Loops
Number of Stages In Pass: | 2 - TS,
=] Recovery | 20.00 %% [v Elend Permeate 5.00 gpm
[ Pass 2 Conc. to Pass 2 Feed:
I Fouling Factor: 0.85 Feed Flow: | 750.00 gpm
Operating Temp: 22.0 C Perm Flux: | 20.45 zid
Configuration for Stage 1 in Pass 2 System Configuration
}_
Select a Stage jn the Pass:|Stage 1 -
H
_ . Conc.=1
= — . p Feed Ferm #1 becomes
Z| Bacle Pressure: None PSL rificiency | 90 % Feed #2
Same Back Pressure for all stages: |+
>— | Number of Pressure Vessels in Stage: 12 Conc.#2
E Number of Elements in Each Vessel: a6
= Total Number of Elements in Stage: T2 Permeate
— £ Blend
£ Product Name: |XLE-440 _~| _Spees
Use the Same Element in the pass: [ Perform Calculations
Wimnt01'u3s11515'0My Documents'\Sample Projection01. html

8/6,/2004

Unit set used: gpm (Flow); psig (pressure)

09/2004

A Guide to ROSA 6.0
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2. Spec: Specify a booster pump pressure in the second pass.

-
_ﬂ ROSA System Selection and Data Entry

File Options Calculation Help

Project Name: |Sample Projection

Case Number: |1 - Add Eemove
# of Pass(es): IT j

. cr. | g i* Mo Degasification
Dosing Chemical: |:‘\une -  Pet Carban B 1
Current Pass: | Fass2  ~ |

Adjusted pH: None " CO2 Pressure (atm)

Configuration for Pass 2
Fermeate flow to be calculated

- Eecirculation Loops
Number of Stages In Pass: [2 = Pass= recovery to be calculated L s S 7500 [
Pasz 2 Conc. to Pass 2 Feed:

Fouling Factor: 0.85 Feed Flow: 750.00 gpm

Operating Temp: 2.0 C

System Configuration

Booster pressure Conc #1
Feed Perm #1 becomes
Feed #2

Sealing

Same Baclk Pressure for all stages: [+
Conc #2

Number of Pressure Vessels in Stage: 12
Number of Elements in Each Vessel: | i)
Total Number of Elements in Stage: | T2 Permeate

j s
Perform Calculations

Sp
v

[

(!mni‘;,rmudml

Product Wame: |;i|--15—44':I
Use the Same FElement in the pass:

Yimnt01'u351151850y Documents'Sample Projection(1.html

Unit set used: gpm (Flow): psiz (pressure)
Pg. 21
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3. None: No booster pump in the second pass, but
permeate backpressure in the first pass.

.ﬂ ROSA System Selection and Data Entry
File Options Calculation Help

Project Name: |Sample Projection

Case Number: |1 - Add

c - |- i+ Mo Degasification
Dosing Chemical: |Z‘\une ﬂ S

Adjusted pH: Neone i CO2 Pressure (atm)

Configuration for Pass 2
Permeate flow to be calculated

Number of Stages In Pass: | 2 ...J
Pass recovery to be calculated

Fouline Factor:
Operating Temp:

749,01 gpm

System Configuration /
/

# of Pass(es): I? j

Current Pass: lm

Eecirculation L.oops
T5.00 gpm

v Blend Permeate
[ Pass 2 Conc. to Pass 2 Feed:

Permeate backpressurg

Configuration for Stage 1 in Pass 2

e Pass:| Stage 1 "l

Select a Stag ’- E

Conc #1

Perm #1 becomes

Sealing

Back Prezzsure:

—->:eed #2

Same Back Pressure for all stages: |+

Number of Pressure Vessels in Stage: 12
Number of Elements in Fach Vessel: | i)

[

Conc. #2

Permeate

Total Numhber of Elements in Stage: | T

ﬂ eCs

Sp
I

Product Name: |H-E—44U
Use the Same Element in the pass:

i!mﬂ;lnudm

Perform Calculations

Unit set nused: gpm (Flow); psig (pressure)

YWimntl1'a3s115150My Documentsi'Sample Projection01.html

A Guide to ROSA 6.0
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Print Out of System Design Overview: Definition of
recoveries are clearly defined by stream numbers.

S posa - [Sample Projectio
B File Options Window Help

Overview.htm

SEEIENEEEDE

68.18 %=

Raw Water TDE

4588.55 mgl

m—.
T% Swstem Recowvery (S4/1)

3

Wall Water 3DI < 3

Fouling ——

[=]
2]
LA

Water Classification

2)

Fouling Factor {(Pass

Fzed Temperature 220C
Paz= & Pa=z= 1 Paz= 21
Stage # 1 2 1 2
Element Type BW30-400|BW30-400|HLE-<440|XLE 440
DPressure Vassels per Stage 18 = 12 &
Elements per Pressure Vessal 6 6 6 &
Total Number of Elements 108 54 T2 36
DPazs Awerame Flus 1833 gfd 2045 gfd
Stags Awverazs Flux 15,58 gfd | 15.84 gfd |22.16 gfd|17.03 g5d)
Permeate Back Pressurs 000 peig | 000 peig | 000 peig | 000 peis
Booster Pressure 000 peig | 000 peig | 000 peig| 000 peis
Chemical Doz - -

Energy Consumption 2.67 KWhikeal 1.05 KWhikeal

Project Information:

Design Warnings:
—Pass 1
-Mons-

Dace 7

Pas= 1 Pass 2
Flow Prez=zure| TDS 5 = Flow Prezzure| TDS
(epm) (p=ig) | (magd) (epma) (p=ig) |(mag/1)
1100.00 0.00 | 49850 1A 82481 - 4.03
1100.00 220.82 | 498.60 2. 749 91 0.00 4.03
275.09 147 26 |1974 81 T 74991 11605 | 4.03
FEVIRT 4.03 SA 7494 5402 |35.68
%5 Recovery TAEE S TA 674,97 _ 0.83
— E 75.00 0.00 4.03
e S a-00 111
TAZA %% Recovery 50.01
S ——

B =]

Ll W DY

Smirirmn Broge fhmabs

[£

li12sar. 0)

|INewl’:ruieut{::rumd.
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Definition of Recoveries in a Single Pass System

Product flow
Svstem Design Overview % Recovery = X 100%
Feed flow
[=]

without side streams Pass recovery = system recovery

(no B and 4) =7/2=8/1

with product blending (B) Pass recovery=7/2=7/(1-B)

(no 4) System recovery=8/1=(7+B) /1

with internal stage recycle (4) and no product blending (B) Pass recovery = system recovery
=7/2=8/1
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Definition of Recoveries in a Double Pass System

System Design Overview

% Recovery =

Product flow
X 100%

Feed flow

No recycle, no product blending
(noR, B, 4, and 4A)

Pass 1 recovery=7/2=7/1

Pass 2 recovery = TA [ 2A

System recovery = 8A /1

with only product blending (B).
(noR, 4 and 4A)

with only concentrate flow recycle from 2" pass to the
1t pass feed (R).
(no B, 4, and 4A)

with blending (B) and concentrate flow recycle from 2"
pass to the 15t pass feed (R)

(no 4 and 4A)

Pass 1recovery=7/2=7/1

Pass 1 recovery =7/2
=7/(14R)

(Pass recovery greater than 100%
not possible)

Pass 1 recovery =7/2
=7/(1+R)

(Pass recovery greater than 100%
not possible)

Pass 2 recovery = TA/ 2A=TA/
(1A-B)

Pass 2 recovery = 7TA | 2A

Pass 2 recovery = 7TA/ 2A
=7A/(1A-B)

System recovery = 8A /1
=(7TA+B)/1

System recovery = 8A /1

System recovery = 8A /1
=(TA+B)/1
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Example of Product Blending

B rosa System Selection and Data Entry
File Optons Calculation Help
Project Name: |Saln])le Projection System Perm Flow: | ......
System Feed Flow:
Case WNumber: |1 - | Add Remove System Recovery:
E # of Pass(es): | 3 %‘
";_- Current Pass: | Fass 1 il
Configuration for Pass 1 . — = e
> - I erm O r, . ]
MNumber of Stages Im Pass: | 2 -1 v Blend Permeate A OHD 0D
Fecovery: |
7 Pass 1 Conc. to Pass 1 Feed:
E Fouline Factor: | 085 R
Operating Temp: | 220  Perm Flux: | h6.67 =fd R I
Configuration for Stage 1 im Pass 1 System Configuratiom
S
Select a Stage in the Pass:|Stage 1~
x| Feed Pressure : ™Nomne DPSi C
E Baclk Pressure: | Nome Psi Eﬂil:renc'y S0 o0 O1C.
Same Baclk Pressure for all stages: v Feed
o MNumber of Pressure Vessels in Stage: 18
= Number of Elements in Each Vessel: 5] Blend PeI‘IIle ate
:Eﬁ Total Wumber of Elements in Stage: 10s
E Product WName: |B“_3 0-400 ;' M
Use the Same Element in the pass: I~ Perform Calculations |
Umnit set used: gpm (Flow): psig (pressure) NEFmMntldl'a3S11S1SNy Documents'\Sample Projection0l. hrml S/AI/ 2008

Please Note:
* Pass feed flow (1000 gpm) + blend permeate (100 gpm) = system feed flow (1100 gpm)

* Pass perm flow (750 gpm) + blend permeate (100 gpm) = system perm flow (850 gpm)
* System recovery (%) = system perm flow / system feed flow x 100%
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Example of Pass 2 Concentrate Recycle to Pass 1 Feed

E

p—
& rosa System Selection and Data Entry
Options  Calculation  Help
System Perm Flows: | e
System Feed Flows: | @

Eile
Project Name: |S ample Projection
Case Numhber: |1 - Add Eemove Swv=tem Recovery: | 71.43 2o
. =
£ # of Pass(es): IT —=
=
T Current Pass: | Fass 1 hal
Configuration for Pass 1 . . Recvecle Flow:
| Perm Flow: | 825.00 gpm Recirculation L.oops ecycle K low:s

=1
Number of Stages In Pass:z | 2 -
= = Recovery: | =z
. [ Pass 1 Conc. to Pass 1 Feed:
Fouling Factor: 0.85 Lz LATTe 1.100
18.33 fd v Pass 2 Conc. to Pass 1 Feed: S0.00 gpm

Operating Temp: 22 0  Perm Flux:
System Configuration

Configuration for Stage 1 in Pass 1
Select a Stage in the Pass:|Stage 1 -
- 5 Conc #1
Feed Pressure: None PSL
; ~ = . Pump Feed Perm #1 becomes
= - None PSL gificiency | 30 %o Feed #2
Same Back Pressure for all stages: [v
MNumber of Pressure Vessels in Stage: 18 Conc #2
Number of Elements in Each Vessel: il
1os [Blend Permeate

Fial

|

Healing
7
H
-

E
7]
-]
8

pa—
=
— >é‘ Total Number of Elements in Stage:
E Product Name: |B1‘_3 04010 j m
Use the Same Flement in the pass: [ Perform Calculations
Unit set used: gpm (Flow): psig (pressure) Vfmntll'u3sS1151S\My Documentsi'Sample Projection0l.html 8/13/2004
— I

Please Note:

* Pass 1 feed flow shown (1100 gpm) includes the pass 2 conc. to pass 1 feed stream (50 gpm)

* Pass 1 feed flow (1100 gpm) = system feed flow (1050 gpm) + pass conc. to pass 1 feed (50 gpm)
« System feed flow (1050 gpm) = pass 1 feed flow (1100 gpm) — pass 2 conc. to pass 1 feed (50 gpm)
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