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TORAY MBR

The Toray MBR Normalization Sheet is developed to normalize the operating data of Toray MBR
modules. It includes temperature compensation, permeability calculation, and unit conversion.
Based on these calculations, the sheet generates graphs showing temperature, filtration flow
rate, filtration flux, permeability, and normalized TMP. By using this sheet, users can accurately

evaluate the operating conditions of Toray MBR modules.

1. Access the following URL.
URL: https://water.toray/knowledge/tool/mbrsoftware/

2. Click on "Download File" at the bottom of the MBR NORMALIZATION SHEET. The Excel file
download will begin.

Excel : Toray MBR Normalization Sheet ver.1.0.0(E).xlsx

/ MBR NORMALIZATION SHEET

The Toray MBR Normalization Sheet is developed to normalize the
operating data of Toray MBR modules. It includes temperature
compensation, permeability calculation, and unit conversion. Based
on these calculations, the sheet generates graphs showing
temperature, filtration flow rate, filtration flux, permeability, and
normalized TMP. By using this sheet, users can accurately evaluate
the operating conditions of Toray MBR modules.
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TORAY MBR

3. Open the downloaded Excel file, Toray MBR Normalization Sheet. The file consists of 6 sheets:
[Configuration], [Plant Information], [Data], [Normalization], [Graph], and [Diagram].

ver.1.0.0

'l mUnits Input OQutput

Deg.C Deg.C
:l| Pressure kPa - kPa
m3/hr m3/hr
m3/m2/d m3im2/d
mm
[EN Enter the conditions for intermittent operation
W Operating conditions Condition Operating ratio
14 [o]:] ion time [min] 9
Relaxation time [min] 1 ‘ 09
8 0.36 m3im2/d
M Normalization condition
| Nomalization temperature [ 25 [ Deg.c
[ 2 ]

For single block, select Type 1.
For double blocks, select Type 1 or 2. When the upper element blocks and the lower element blocks are separately connected to each header pipe, please select Type 1
When the upper element blocks and the lower element blocks are connected to the same header pipe, please select Type 2.

When Type 1 is selected for double blocks, the calculation will be performed based on the input information of either the upper or lower element block

HPressure Gauge Location (See Diagram 2)
Select the pressure gauge location A
)l A. Located after all the branch pipes are connected. (next to the pump)

Configuration Plant Information Data Normalization Graph Diagram ar T < I

Diagram

Configuration Plant Information m Normalization

4. Open the [Configuration] sheet and enter or select values in the yellow cells.
For the “Branch Pipe Connection”, refer to Diagram 1 and select the appropriate number.
For the “Pressure Gauge Location”, refer to Diagram 2 and select the appropriate letter.
Clicking the blue titles will display the corresponding diagrams.

F |
ver.1.0.0

Input Output
Deg.C Deg.C
kPa # kPa
m3/hr m3/hr
m3/m2/d m3/m2/d
mm
Condition Operating ratio
9]
time [min] 1 ‘ 08
) Design flux 0.36 m3/m2/d
[ 25 [ Deg.C |
: e
€ branch pipe to the 2 J

Click to see the corresponding diagram.

BreSSUre gaug 3
after all the branch pipes are connected. (next to the pump)

Configuration l Plant Information Diagram
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5. Open the [Plant Information] sheet, enter or select values in the yellow cells.
Please prepare the Piping and Instrumentation Diagrams (P&ID) or General Arrangement Drawing
(GAD) while completing the information in this sheet.

For the “1. Height of filtrate pressure gauge from water level” and “2. Base water level”, refer to

Diagram 3.

For the “4.2 Branch pipe”, refer to Diagram 4.

For the “4.3 Header pipe to pressu
Diagram 5.
Clicking the blue titles will display the

re gauge” and “5. Header pipe configuration”, refer to

corresponding diagrams.

ver1.00
Plant Informations -
et fom walarsurace of ME tonk 4580 [ S
2.Base water level(See Diagram 3) I ) Jiom [ No tnput_|
3. Module type | \l{w-m 06000 - |

4. Piping information

4. The number of modules connected to header pipe

Click to see the corresponding diagram.

=7 I Jocs
4.2 Branch pipe (between riser pipe and header See Diagram 4) / /
A. Nominal diameter(B) of branch pipe / / 114" v
B1. Length of lower block’s branch pipe o 4570 mm
B2. Length of upper block's branch pipe / 29%6 mm
C. The number of elbows per branch pipe 7 [ pcs
4.3, Header pipe 1o pressure gauge (See Disgram 51 |* s
pacing between modules 0 mm
E. Nominal diameter(B) of header pipe L v
F. Distance from the nearest branch pipe connection to the pssure 1650 b
gauge of the header pipe
G. The number of elbows per header pipe between the negfest F
% : pes
branch pipe connection and the prassure gauge
T nfigur ram
[ ]
Nominal diameter(B) of header pipe at each module position
mm‘“' 'Header pipe nominal diameter(B)

Configuration

Plant Information

6. Open the [Data] sheet and enter (cop

m Normalization Diagram

y and paste) the operating data into columns Ato E.

Calculation will start automatically once the operating data has been entered.

ver.1.0.0

Data Interval 1.00 min
Operation Data
Date Water level | Temp. | Pressure | Flow™” Please input the data into columns Ato E .

[yyyy/mmidd hh:mm] m] [Deg.C]| [kPa] |[m3/hr]
2025/4/1 0:00} 47 258 -18.3] 5.1
2025/4/1 0:01 4.7 258 -18.1 4.7] * When Type 1 is selected for double blocks in "Configuration”, input the data of either the upper or lower element block.
20250411 0:02| 47| 258 -18.6] 5.13333] *4) If there is a branch line from the header pipe to the pressure gauge, input the flow data
2025/411 0:03! 4.7 258 -16.4 0.1 corresponding to (the number of modules installed before the branch) / (the total number of modules
2025/4/1 0:04 47 258 -16.4 0| connected to the header pipe) of the operation data.
2025/4/1 0:05 47 257] -16.3] 0 See Diagram 6}
2025/4/1 0:06} 47| 257 -16.3| 0| -
2025/4/1 0:07 4.7 %8 -16.3) 0
2025/4/1 0:08 47 258 -16.4| 0.03333
2025/4/1 009 4.7 28 -18.3| 4.36667 . i .
2025741010 a1l 58 485l 51 Click to see the corresponding diagram.
2025/4/1 0:14 46 257 -18.8| 5.08667
2025411 0:42] 4.6 7 -182] 5.03333
2025/4/1 0:13 46 258 -19| 51
2025411 0:14] 4.6 08 -19.1] 5.13333
2025/4/10:15 46 258] -18.9| 4.86667)
2025/411 0:16! 46 258 -19] 5.13333
2025/4/1 0:17 46 28 -16.9] 0.03333
2025411 0:18] 4.6 28 -7 0
2025/4/1 0:19) 46 257 -17] 0
2025/4/10:20 46 257 -16.9] 0
2025411 0:21 46 28 -16.9| 0
2025/4/10:22 46 257] -16.9] 0
2025/4/1 0:23] 4.6 %8 -16.8| 0
2025/4/10:24 46 25.8] -16.9] 0
2025/4/1 0:25! 46 257 -16.8| 0
2025/4/1 0:26! 4.6 k] -16.8| 0
2025/4/1 0:27 46 257 -16.7 0

Configuration Plant Information | Data 0 atiol Graph (e
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TORAY MBR

7. Open the [Normalization] sheet. The formulas (the first calculated data) have been entered
only in row 6, which is enclosed in a red box. Follow the steps below to copy and paste the
required number of rows.

Data interval

Operation data

Water level . | Pressure

Formulas are inserted only in 6th row.
Please copy & paste as needed.

pan nfmaion | ot ] rmaizion, Fapn JEE

HMHow to copy and paste the formulas

i. Confirming the last row of operating data.
Open the [Data] sheet and check the row number of the last data. In the case shown below, the
row number of the last data is “33816”.

2025/4/30 2336 43 23 -18.9 0
2025/4/30 23.37| 43 23 19.1 0
2025/4/30 23:38 43 23 -18.9 0
2025/4/30 23:39 43 229 19 0
2025/4/30 23:40 43 229 -19 0
2025/4/30 2341 43 229 19 0
2025/4/30 23:42 43 229 -18.9 0
2025/4/30 23:43 43 23 18.9 0
2025/4/30 23:44 43 23 -18.9 0
2025/4/30 23.45 43 23 19 0
2025/4/30 23:46 43 23 19 0
2025/4/30 23:4T 43 23 19 0
2025/4/30 23:48 43 23 19 0
2025/4/30 23:49 43 23 19 0
2025/4/30 23:50 43 229 18.9 0
2025/4/30 2351 43 23 -18.9 0
2025/4/30 2352 43 23 18.9 0
2025/4/30 23.53 43 23 19 0
2025/4/30 23:54 43 23 19 0
2025/4/30 23:55 43 23 -18.9 0
2025/4/30 23:56 13 23 19 0
2025/4/30 23.57 43 229 18.9 0
20251‘ 120 ')’l:ﬂﬂ J_‘l ggvn 4 ﬂ_ﬂ 0.
2025/4/30 23:59 43 23 18.9 0
In this case, the last row number is “38816".
Configuration I Plant Information l Il Normalization 1 Diagram
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ii. Selecting the cell range where the formulas will be pasted.
On the [Normalization] sheet, click cell A6, then click [Find & Select] on the Home ribbon.
From the dropdown menu, choose [Go To].

[Home] Ribbon

Normalization

Temperature
Waterleel | Temp ﬂmm.| Fow Fiow Actvol Pl | Actual TMP | conection | 181 TMP | Parmeably at 25 | Hormalzed THP
factor

a2508C|  DegC 225069C

Click [Find & Select]and choose [Go To].

iii. The [Go To] popup window will appear. In the "Reference" field, enter the last row number of
column AW. In this example, enter "AW33816". While holding down the Shift key, click the "OK"
button. This will select the range from cell A6 to AW33816.

[Go To] popup window.
Enter “AW33816” * in the Reference field.
AW : The column letter

33816 : The last row number.

[conéuion T et tcmaton J 0z ] Hormatzation |

N Nal
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iv. Copying and pasting the formulas to cells selected at iii. While the cells remain selected, click
"Fill" on the Home ribbon. From the dropdown menu, choose [Down]. This copies and pastes
the formulas into the selected cells and automatically starts the calculations.

pe | ° ] u-|d-[o- A = o

Home ribbon

8
= Condrbonal
@ % 9[B B | e

Format as
Table

sies

17

cel
Stes

&8 =

Insest Delete Fo

Operation data

Normalization

Unit Comersion

Temperaturs
carection

actsiTp | Nomaized TP

225 Deg C.Design
25 0egC e
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P seach 2
Eﬁé‘;u TR O l»~|mm & @@EEE;:&-"QV,O B
P e | BT |E O A S = |5 | | 0B 63 ol | S o | ot e o v b i
oot o r— 5 mee 5 s cas g setity
Data intenal 100 i ver.A.l
Opsstion dst Nomakizaion Unit Cavesion
Temparature Normalized TP
Date Walerlowl | Tomp | Presswe | Fiow Flow Actud Flax | Actual TP et 3“‘2“;“91':; P""“;:g““ “?:‘;f;g_y” Fow  |ActwslFix| 88 |Acwamie ‘:f'z“;'o?:'; #2509 COmip P""‘*;:g*
Formulas pasted up to row 33816.
Configuration Ji Plant information Jf Data J§ Normalization D

8.

A P: Differential pressure (including the piping pressure loss)
Temp.: water temperature
Actual TMP: Transmembrane pressure (not including the piping pressure loss)
Flow: Filtration flow rate

Actual Flux: Filtration flux
Normalized TMP: Normalized transmembrane pressure (not including the piping pressure loss)

TMP Calculation Error Check

Open the [Graph] sheet, check the result graphs. This sheet shows the following 6 items.

ver.1.0.0

Permeability
AP [mbar] 4 Temp. [Deg.C]
1200 35.0
1000 - 30.0
- 3 ey 250 o
- 800 — Rl T
K 200 E
E s00 L 3
- H LI I B ale r . 150 £
40.0 e I ®
N 100
200 = O 50
00 00
TApr 3Apr S-Apr T-Apr 9-Apr 11Apr 13Apr 15Apr 17-Apr 19Apr 24-Apr 26-Apr
Date
« Actual TMP [mbar] 4 Flow [m3/hr]
1000 60
4
80.0 | 50
E 3 . Calalr Y
£ w0 '— a0 F
Y g
E 40,0 —- r s 3
1 . i
g w0 20
0.0 - - 10
1Apr 3Apr S-Apr T-Apr 9-Apr 1fipr 13hpr 1SRpr 17fpr 19Ppr 24Apr 26AH
(20.0) 00
Date
= Normalized TMP 4 Actual Flux [LMH]
1400 at 25 Deg.C,Design Flux [ mbar] | l 120
—120.0 — — 115
3 A a|d A I YR n
1000 it 223 8. 1 10
oy -
= 2 800 T
E&
Configuration J§ Plant Information Wi Data ormalization | EClll agra
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Disclaimer:

ANY USE OF THIS PROGRAM, THE INFORMATION OBTAINED FROM THE PROGRAM OR
ANY SOFTWARE OBTAINED FROM ANYWHERE OTHER THAN TORAY’S WEBSITE IS AT
YOUR SOLE RISK. THIS PROGRAM IS PROVIDED ON AN "AS IS" BASIS ONLY, WITHOUT
ANY WARRANTIES OR GUARANTEES OF ANY KIND. TORAY ASSUMES NO LIABILITY FOR
ANY ERROR OR MISCALCULATION IN THE PROGRAM. FURTHERMORE, TORAY DISCLAIMS
ALL EXPRESS, IMPLIED, STATUTORY, AND OTHER WARRANTIES, GUARANTEES OR
REPRESENTATIONS, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF ACCURACY,
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, NONINFRINGEMENT OF
PROPERTY AND INTELLECTUAL PROPERTY RIGHTS, AND LOSS OR DAMAGE. UNDER NO
CIRCUMSTANCES WILL TORAY BE HELD LIABLE TO ANY PARTY FOR ANY DAMAGES,
CLAIMS OR COSTS OF ANY KIND WHATSOEVER, INCLUDING BUT NOT LIMITED TO ANY
DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY CONSEQUENTIAL OR PUNITIVE
DAMAGES ARISING OUT OF ANY USE OF THIS PROGRAM. THIS PROGRAM IS INTENDED
FOR USE BY INDIVIDUALS WITH TECHNICAL EXPERTISE, AT THEIR OWN DISCRETION AND
RISK. THE RESULTS OBTAINED FROM THIS PROGRAM CANNOT BE USED TO ASSERT ANY
CLAIMS FOR LIABILITY OR ENTIRE WARRANTIES, INCLUDING PROCESS WARRANTIES
FOR THE OPERATIONAL CONDITIONS AND MECHANICAL WARRANTIES OF EQUIPMENT
USING MEMBRANE MODULES. IT IS THE USERS’ RESPONSIBILITY TO TAKE APPROPRIATE
MEASURES AGAINST FOULING, SCALING, AND CHEMICAL ATTACKS, AND TO ACCOUNT
FOR FACTORS SUCH AS PIPING AND VALVE PRESSURE LOSSES, SUCTION PUMP
PRESSURE, FILTRATE BACKPRESSURE, AND AIR SUPPLY UNIT DISCHARGE FLOW AND
PRESSURE.

FOR QUESTIONS, PLEASE CONTACT US:

This tool manual is subject to revision from time to time.
Unauthorized use or reproduction of this manual is prohibited.

If you require any further information, please do not hesitate to contact us.

Toray industries, Inc. Head Office
UF & MBR Membrane Products Dept., Water Treatment Division
1-1, Nihonbashi-Muromachi 2-chome, Chuo-ku,
Tokyo 103-8666, Japan
Tel: +81-3-3245-4542 Fax: +81-3-3245-4913
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Toray specializes in the development and manufacture
of innovative membrane technologies. We offer an
integrated approach using our RO, NF, UF, MBR, and
antiscalant products to solve water and process treatment
challenges. Contact us today to find out how Toray can
help maximize water recovery, achieve high water quality
for water reuse, lower energy requirements, and minimize
life cycle costs. TORAY, experts in RO, NF, UF and MBR.

www.water.toray

m® u

“TORAY’/

Innovation by Chemistry


https://www.toray.com/global/
https://www.water.toray/
https://www.linkedin.com/company/103334273/admin/page-posts/published/
https://www.youtube.com/@toraywater3457
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