Dear Department Heads,

We are pleased to send you “The 2019-2020 TIChE National Chemical Engineering Student Design
Competition” statement. We welcome participation by a team (or individual) of up to three
undergraduate students from your department. Each department can submit no more than two
teams. Each team who is interested in participating competition must submit an Entry Form
provided in this attachment before May 31, 2019 through e-mail indicated below.

This first year’s challenge: “Seawater Desalination”.

The participant(s) should review the rules on the following pages as it is important that all solutions
strictly adhere to such rules and forms provided on attachment.

All submissions must be in an electronic format —on a CD or a USB flash drive. Submissions must be
no more than two documents --totaling 100 or fewer pages of main text, with an allowable 100
pages of supplementary materials — in one of the following formats: PDF or MS-Word. The requested
format is a single PDF file—the Adobe Acrobat program can be used to combine pages from
different sources into one document.

Solutions must be submitted by postal mail (or hand delivery) -- postmarked no later than Thursday
20 February 2020. Please maintain a copy for your reference. Questions relating to the substance of
the design problem should be in the written format provided in this attachment and directed to:
TIChEdesign2019@gmail.com

Sincerely,

TIChE National Student Design Competition Working Committee
Thai Institute of Chemical Engineering and Applied Chemistry (TIChE)
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Rules of Competition

Solutions will be evaluated on (a) substantial correctness of results and soundness of conclusions,
(b) ingenuity and logic employed, (c) accuracy of computations, and (d) form of presentation.
However, accuracy of computations is intended to mean primarily freedom from mistakes; extreme
precision is unnecessary.

It is to be assumed that the statement of the problem contains all the pertinent data except for
those available in handbooks and literature references. The use of textbooks, handbooks, journal
articles, and lecture notes is permitted.

Students may use any available commercial or library computer programs in preparing their
solutions. Students are warned, however, that physical property data built into such programs may
differ from data given in the problem statement. In such cases, as with data from literature
sources, values given in the problem statement are most applicable. Students using commercial or
library computer programs or other solution aids should so state in their reports and include
proper references and documentation. Judging, however, will be based on the overall suitability
of the solutions, not on skills in manipulating computer programs.

The 2019-2020 National Chemical Engineering Student Design Competition is designed to be solved
by a group of no more than three students working together. Each department can enroll no more
than 2 teams.

There are other academically sound approaches to using the problem, and it is expected that some
instructors will use the problem as classroom material. The following confidentiality rules therefore

apply:

1. For a team whose solutions may be considered for the competition: The problem may not be
discussed with anyone (students, faculty, or others, in or out of class), except with the team
advisor, before or during the period allowed for solutions. Discussion with faculty and students
at that department is permitted only after complete final reports have been submitted to the
TIChE.

2. For students whose solutions are not intended for the competition: Discussion with faculty and
with other students at that department who are not participating in the competition is
permitted.

3. For all students: The problem may not be discussed with students or faculty from other
departments, or with individuals in the same institution who are still working on the problem
for the competition, until after 20 February 2020. This is particularly important in cases where
neighboring institutions may be using different schedules.

4. For the team advisor: The competition is intended to be studied, practiced and solved by the
student(s), not by the faculty member(s). The team advisor is allowed to act strictly as an
advisor, not as one of the team member.
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Submission of a solution for the competition implies strict adherence to the following conditions:
(Failure to comply will result in solutions being returned to the appropriate Faculty Advisor
for revision. Revised submissions must meet the original deadline.)

ELIGIBILITY:
Solution must be submitted by a team of no more than three undergraduate students with one team
advisor. Each team member must meet all eligibility requirements.

Each department should entry, not to exceed two teams, from his or her department and submit
them per the instructions below.

REPORT FORMAT:

The body of the report must be suitable for reproduction, that is, computer-generated and in a
printable format. Tables, supporting calculations and other appendix materials may be handwritten.

The solution itself must bear no reference to the students’ names and institution by which it
might be identified. Please expunge all such references to the degree possible.

Final submission of solutions to TIChE must be in electronic format (PDF or MSWord). The main text
must be 100 pages or less, and an additional 100 pages or less is allowable for supplementary
material. The final submission to TIChE must consist of 1 or 2 electronic files.

SENDING THE SOLUTION TO TIChE:

There should not be any variation in form or content between the solution submitted to the
team advisor (or department head) and that sent to TIChE. The team (faculty) advisor is asked to
maintain the original manuscript(s).

Copy the electronic file (PDF or MS-Word) to a CD or a USB flash drive, accompanied by its
corresponding entry form, and mail to:

Attn: TIChE National Student Design Competition Working Committee
Address: Thai Institute of Chemical Engineering and Applied Chemistry (TIChE)
Department of Chemical Engineering, Faculty of Engineering
Chulalongkorn University, Phayathai Road,
Pathumwan, Bangkok 10330

DEADLINE: In order to be eligible for an award, a solution must be postmarked (or by hand delivery)
no later than midnight of 20 February 2020.
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National Chemical Engineering Student Design Competition
Year 2019-2020

Background and Motivation

Water is vital to all beings on earth. Because of its importance, all countries over the world have
tried within its capacity to reserve water for their consumption and surface water is still the main
supply for the water resources. However, surface water has become scarce due to lots of reasons
such as increasing population, global warming, and pollution.

In Thailand, the country greatly relies upon surface water for its irrigation, household consumption,
and industry. Nevertheless, more construction of big dams is strongly refused by local people who
are affected by the projects. Rain often comes late. All these have made the situation worse.

In 2005, drought in eastern province had a great effect on industrial sector in such area. Business
continuity was threatened. Many factories spent huge amount of money acquiring raw water in
order to keep their production running.

Due to such circumstance, alternatives to surface water have been evaluated. One of them is
seawater desalination.

Process Description

Seawater desalination is the process of converting seawater to fresh water. The conversion can be in
many ways, for example, distillation, multistage evaporation, and reverse osmosis. Depending on the
method of conversion selected, various equipment and facilities, different chemicals and utilities are
brought in.

Although the process has many selections, all create fresh water and also the brine. By injecting back
the concentrated brine to the sea, it generates tremendous impact to the environment and it is the
problem many countries which have a plant of this kind are facing with.

Utilities
(Steam, Plant Air,
Instrument Air)

!

inati Product
Seawater > Desalination o
Plant ater
Waste
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Project Objectives

Our objective is to perform a feasibility study of a desalination plant in the Map Ta Phut Industrial
Estate, Rayong. Your job then is to analyze, evaluate, select, and design for a suitable desalination
process and related auxiliary units and provide a economical analysis report of the plant which you
have designed. Please keep in mind that the plant shall include a process which reduces brine
concentration before injecting it back to the sea in order to be complied with Thai laws and
regulation.

This is an open ended project. You will need to incorporate all kinds of Chemical Engineering
knowledge including Plant Design, Unit Operations, Transport Phenomena, Process Control , HAZOP,
and etc. Not all information is available for your work, all assumption must be rational and be always
stated. And please also be reminded that your report shall indicate the process control loops where
you consider process parameters shall be controlled.

Design Requirement

The plant capacity is 200 cubic meter of fresh water an hour, 8,000 hours a year. The site plot is at
seashore in Map Ta Phut industrial estate, Rayong. Seawater is as much available as your water plant
may need. Seawater intake equipment and pipeline is not in your scope. Nevertheless, you have
information that seawater entering to your plot is 2 barg at ambient temperature (28 degree C). And
it is charged to you at 0.5 baht per a cubic meter.

The quality of water your water plant must produce is shown on the attachment. Tie-in condition of
the water product line must be 5 barg and ambient temperature.

Your plant shall be so designed for a life time of 25 years. Automatic plant control system may be
installed. Water product storage tank(s) for 3 days supply without disruption shall be considered. At
the plant battery limit, steam, plant air and instrument air are provided to the plant through
pipelines. The steam is at 43 barg and 420 degress C while air supply lines are 7 barg at ambient
temperature.

Brine disposal shall be according to related Thai laws and regulations. Relevant environmental law is
provided as shown on the attachment. Your interpretation of such law is required.

In consideration of economic analysis, you found that utility prices are 950 Baht/ton for the steam
and 0.5 Baht per normal cubic meter for the plant air and the instrument air. Electricity is sold to you
at 3.7 Baht a unit.

Rental cost of a filled land in the industrial estate is at 500,000 Baht/Rai/year. We expect WACC=10%
and will sell the product water at 60 Baht per a cubic meter.

Deliverables

The report should have contents as following. Example of some parts of deliverables is provided on
the attachment.

1. Letter of Transmittal
2. Cover Page
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Table of Contents
Introduction/Conceptual Design including block diagram
Process Flow Diagram
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Process Description
Preliminary Plot Plan
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Conclusions and Recommendations
Acknowledgements
Bibliography
Appendix/Calculation and Sizing Spreadsheets
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Attachment
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An Entry Form

2019-2020 TIChE National Chemical Engineering Student Design Competition

The department would like to enroll into the 2019-2020 TIChE National Chemical Engineering
Student Design Competition. The followings are the information of our team:

My (our) department is
Department ........ooueiii i

UNIVEISIEY © ettt et e eaeees

Name of the teamM ...t e

Name(s) of students in the team

PP Signature ..........ooviiiiiiiiiiii
PP Signature .........oooviiiiiiiiiii
N Signature .........cooovviiiiiiiiien

All Correspondences will be through e-mail address shown below;

......................................................................... (please specify)

I hereby submit this form to the TIChE to confirm our participation.

Head of the Department

Please send this entry form to: TIChEdesign2019@gmail.com
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Property of Seawater Input to the Plant

Analyte Unit LOD Result Method

Metals Testing

Iron Soluble mg/L 0.001 Not Detected Based on APHA (2012), 3125

Aluminium mg/L 0.03 0.17 Based on APHA (2012), 3125

Barium mg/L 0.006 <0.02 Based on APHA (2012), 3125

Boron mg/L 0.03 3.20 Based on APHA (2012), 3125

Chromium mg/L 0.001 Not Detected Based on APHA (2012), 3125

Copper mg/L 0.001 Not Detected Based on APHA (2012), 3125

Iron mg/L 0.001 0.14 Based on APHA (2012), 3125

Manganese mg/L 0.001 0.02 Based on APHA (2012), 3125

Nickel mg/L 0.003 Not Detected Based on APHA (2012), 3125

Strontium mg/L 0.001 5.44 Based on APHA (2012), 3125

Zinc mg/L 0.001 <0.003 Based on APHA (2012), 3125

Calcium mg/L 0.20 380 Based on US EPA, Method 200.7, Revision
Magnesium mg/L 0.06 1195 4B-a“sed on US EPA, Method 200.7, Revision
Potassium mg/L 0.20 402 4B‘:sed on US EPA, Method 200.7, Revision
Sodium mg/L 0.20 11336 4B:';‘sed on US EPA, Method 200.7, Revision
Water Testing *

Methyl Orange Alkalinity as CaCO3 mg/L 1 93 Based on APHA (2012), 2320 B

Ammonia Nitrogen mg/L 0.02 Not Detected Based on APHA (2012), 4500-NH3 F
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Property of Seawater Input to the Plant

(Continued)

Analyte Unit LoD Result Method
Water Testing
BOD (5 days at 20 Degree C) maj/L - <2 Based on APHA (2012), 5210 B
coD mg/L 1.5 28 Based on APHA (2012), 5220 C
Color Color unit - <5 Based on APHA (2012), 2120 B
Conductivity at 25 Degree C micromhos/cm - 48200 Based on APHA (2012), 2510 B
Fluoride mg/L 0.05 0.9 Based on APHA (2012), 4500-F(C)
Total Hardness as CaCO3 mg/L - 6195 Based on APHA (2012), 2340 C
Nitrate as N mg/L 0.015 <0.05 Based on APHA (2012), 4500-NO3(E)
Oil & Grease mg/L - <3 Based on APHA (2012), 5520 B
Floatable Oil & Grease - Not Visible Based on APHA (2012)
pH at 25 degree C - 7.6 Based on APHA (2012), 4500-H (B)
Silica as Si02 mg/L 0.2 <0.5 Based on APHA (2012), 4500-Si02(D)
Sulfate mg/L 0.6 2403 Based on APHA (2012), 4500-S04(B)
Temperature Degree C - 29.6 Based on APHA (2012), 2550 B
Total Dissolved Solids Dried at 180 mag/L - 35680 Based on APHA (2012), 2540 C
Total Suspended Solids g?i%::itclﬂ}lﬂs mg/L - 7 Based on APHA (2012), 2540 D

degree C
Turbidity NTU - 4.6 Based on APHA (2012), 2130 B
Ammonium mg/L 0.02 0.48 Based on APHA (2012), 4500-NH3(F)
Chloride mg/L 0.15 17098 ISE Application
Analyte Unit LOD Result Method
Water Testing
Residual Chlorine mg/L - 0.03 ISE Application
Orthophosphate asP mg/L - 0.01 Based on APHA (2012), 4500-P (E)
Total Organic Carbon mg/L 0.01 1.50 Based on APHA (2012), 5310 B
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Property of Fresh Water Output from the Plant

DESCRIPTION

CONTROL SPECIFICATION

PRODUCT WATER

pH 5.5-7.0

CONDUCTIVITY < 5 micro S/cm
SILICA < 0.02 ppm mol

TOTAL IRON < 0.020 ppm mol
COPPER < 0.003 ppm mol
SODIUM < 0.5 ppm mol
CHLORIDE < 0.5 ppm mol
T-HARDNESS < 0.30 ppm mol
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Relevant Environmental Laws and Regulation
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Clarification Form
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National Chemical Engineering Student Design Competition Clarification Form

2019-2020 Q. Ref. No.
Ruestion raised b Status Bt
Date
Dat
Related topic Checked by die
Signature
Background
Question 1: -
Question 2: -
Answer 1: -
Answer 2: -
Clarified by Clarified date
Note The Seawater Desalination project clarification form are recommendations issued by team to support the competition.
Everyone in the competition are welcome to request clarifications by using Clarification form.
The request will be handled by the appropriate person in subcommittee in line with the Clarification procedure.
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Examples of Some Parts of Deliverables
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NOTE :
= 1. UNIT OF FLOW RATE : TON/HR
2. DENSITY OF WATER IS 1000 kg/m3
SERVICE WATER g 3. FLOW INDICATED DO NOT REPRESENT EQUIPMENT CAPACITES | 5
220.3 SERVICE WATER & FIRE 2.0 SERVICE WATER SUPPLY 4. FLOWS REPRESENT TOTALS FOR A UNIT OF PLANT
(230.0) WATER STORAGE TANK (10.0) IN PLANT 5. BASE ON CYCLE OF CONCENTRATION EQUAL 3 CYCLES
6. SERVICE WATER QUALITY BASE ON TOTAL DISSOLVE SOLID (TDS)
EQUAL 300ppm AND CHLORIDE(CI") EQUAL 60 ppm
_ FOR DESIGN COOLING WATER MAKEUP SYSTEM
Pae 21 7. WASTE WATER DISCHARGE QUALITY BASE ON TDS <1300 ppm
8. INT STANDS FOR INTTERMITTENT
NNF o
(#54.2) FIRE FIGHTING SYSTEM NORMAL FLOWTE (1),
: (MAXIMUM FLOWRATE (T/H))
10. THIS DRAWING SUBJECT TO FINAL SELECTION OF B
EQUIPMENT AND/OR DETAILED DESIGN
11. NNF_STANDS FOR NORMALLY NO FLOV/V
12. BASE ON RAIN INTENSITY IS 126 mm /hr
40.3 DEM‘SNYESRT/QHZED 26.0 13. BASE ON RAIN INTENSITY IS 31.1 mm/hr FOR SELECT PUMP|
SPRINT WATER TO
GAS TURBINE NO.1
RO & EDI REJECT INT| WASTE WATER FROM RO CIP 4.2
14.3 EDI REGENERATION
(13.0 TON/TIME) SPRINT WATER TO
GAS TURBINE No.2  [©
#1 #2 4.2
INT| BACKWASH OF CARBON FILTER
1780 (216.0) (16.6 TON/DAY) |
DEMINERALIZED WATER 9.9 1.5
%5 STORAGE TANK (BOILER LOSS AND SYSTEM LOSS) MAIN CONDENSER
250.0 %0
SIDE STREAM FILTER INT %3 D
143 250.0 BACK WASH INT CHEMICAL
o — s (2.6 TON,/DAY) CONTAMINATED WATER
_ INT INT
INT
wa— WNT REMOVE BY |
64000 | 61500 MAN CONDENSER QUTSOURCE
INT INT
LABORATORY NEUTRALIZED SYSTEM (150 TN D) >
NO.1 GT AIR 4.0 AUXILIARY EQUIPMENT
INTAKE — STEAM TURBINE GENERATOR OILY WATER
~ STEAM TURBINE VACUUM SYSTEM (AREA COLLECTION)
— STEAM TURBINE LUBE QIL INT COLLECTION OILY
OIL SEPARATOR
~ NO.I GAS TURBINE TURBINE AUXILIARY SKID (7.0) WATER POND ‘
NO.1 HRSG 16 — NO.2 GAS TURBINE TURBINE AUXLIARY SKID —
BLOWDOWN HEADER — NO.I GAS TURBINE LUBE OIL COOLER REMOVE BY
- NO.2 GAS TURBINE LUBE OIL COOLER OUTSOURCE
1,000.0 ~ NO.1 GAS TURBINE GENERATOR/GEAR BOX | gl INT INT WASTE OIL PIT INT
~ NO.2 GAS TURBINE GENERATOR/GEAR BOX F
5.6 NO.1_HRSG ~ NO.1 GAS TURBINE LUBE OIL TANK COOLER
(10.0) BLOWDOWN SUMP - NO.2 GAS TURBINE LUBE OIL TANK COOLER
~ NO.1 HRSG BLOWDOWN HEADER
- NO.2 HRSG BLOWDOWN HEADER NT CUARD HOUSE ny ZSEIN PLANT |
EVAPORATION &  136.1 - iér?P/LZ\NE‘RSYCSOT&PMRESSOR SEPARATED WATER POND SANITARY WASTE SANITARY WASTE 155yl RETENTON POND 07
DRIFT LOSS :
~ NO.1/2 FUEL GAS COMPRESSOR
INT{(10.0) INT|(7.1 TON/DAY) (SE N PLANT ¢
- - INT LABORATORY INT
X 10, SANITARY WASTE
10.6 COOLING TOWER SYSTEM 1.10.0 CHILLER (0.9 TON/DAY)|  RETENTION POND (5.0)
USE IN PLANT
INT INT
CCB RETENTION POND 5.0)
m H
8,260.0 INT o
o p v
5.0 NO.2 HRSG > £ :
(10.0) BLOWDOWN SUMP £ ® i
4 % FI
©
2 ] ¢
66812 STORM DRAIN INT (NOTE 12) % :
o A v
CONDENSATE FROM| INT NT © NT (FENCE AREA) STORM DRAIN PIT rev. DESCRIPTION o |cHe ower | wea oATE
SAMPLING DRAIN ¥3 % 5 FroEeT
= INT
3 (NOTE 13)|(15.0)
@ = STORM WATER E—
NO.2 HRSG 1.0 2 DISCHARGE o= e
BLOWDOWN HEADER STORM DRAIN INT_(NOTE 12) STORM DRAIN INT (NOTE 13) e
HOLDING POND (PLANT AREA) BUFFER POND (225.0) o
T
NO.2 6T AR 4.0 = WASTE WATER VATER BALATCE DiAGRAV J
INTAKE 5 DISCHARGE LOAD POINT E ’T
£o.8 - Jowe. No! 1
(75‘0> SCALE —_ 3 . D182—WBD—001
[Rer. No.
T T 7 T 3 7 5 5 7 B g 70 T T 2 T3 T 7 T TS 76



CLEINT

PLANT/UNIT

LOCATION

JOB NO.

FLUID LIST
DESIGN PRESS DESIGN TEMP MAX PRESSURE TEST INSU | INSU |ASMEB313
FLUID PIPING BASE F;\é:g/E fl?f(:‘\;v ?T“ﬂ% LINE | e OPER'G | OPER'G | FLUID OPERATING CONDITION
/ 5 ) ! § f SIZE (NS TYPE | TEMP | s
Rev[ (o0 FLUID DESCRIPTION MATERIAL FLANGE (Barg) (deg ©) ™| e SHOP SITE Ciﬁl;;/;l?l}(:j N REMARK
RATING(lbs) . (GAS. DN PRESS. PRESS. H: Hot TTON PRESS. (barG) TEMP. (deg C)
« ] ] , TION
(mm) Press Vac Min Max | yiror | o) Barg | MEDIA | Tph | MEDIA | G| @) TP B v v B AT

2D | SWI |SEAWATER (Under ground)

2D| SWI |SEAWATER (Above ground)
o
Q
(=}
[0}
N
N
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PLANT/UNIT

LOCATION

JOB NO.

FLUID LIST
DESIGN PRESS DESIGN TEMP MAX PRESSURE TEST INSU INSU | ASME B31.3
FLUID PIPING BASE F,:j“fyg/E f]?&:‘\;v ?T“%_'; LINE | NG OPER'G | OPER'G FLUID OPERATING CONDITION
4 S \ . - h SIZE (NS TYPE TEMP | s
REV| one FLUID DESCRIPTION MATERIAL FLANGE (Barg) (deg C) WNS)| ) ass SHOP SITE Ciﬁl;;/;lf‘:lfj . REMARK
RATING(lbs) . (GAS. DN PRESS. PRESS. H: Hot TTON PRESS. (barG) TEMP. (deg C)
s . . 3 TION
(mm) Press Vac Min Max | vl boR (mm) Barg MEDIA Barg MEDIA | oo | (@eg©) i Nor | Mox i Nor N
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LINE SCHEDULE

ISSUE KKS CODE SIZE FLUID FLUID SERVICE CLASS INSU INSU ORIGINATING LINE ROUTING FLUID GRID[  STATUS PRESSURE (barG) TEMPERATURE (‘C}

DENSITY TESTING

TEST PRESS. REMARK
(Barg)

NO. FROM T0 DESCRIPTION G OPER. DES. DES. QpER. bES. e (Kg/m')

REV. LINE NO. NOR OTHER CODE CLASSIFICATION TYPE THK DWG. MAX ored s MAX MIN ax
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EQUIPMENT LIST

QTY. PRESS. (BARG) TEMP. (°C)

FLUID RATED MOTOR
NoO. ITEM NO. NAME P&ID No. TYPE SPECIFICATION MAT'L kW REMARK
NAME (PER UNIT)
w OPER. DESIGN OPER. DESIGN
1 P-017A MAIN SEAWATER PUMP 1 Vertical Mixed flow xxxx m3/h x yyyyy mH SW Duplex SS 3.65 591 18-45 55
1 Coarse Bar yyyyy m3/hr SW SS316L ATM Full Water 18-45 55

S-001A

COARSE BAR SCREENS




XXXXXX PACKAGE

DATA SHEET
CUSTOMER AUTHORIZED BY
PROJECT CHECKED BY
LOCATION REV. DATE MADE BY
UNIT
SUPPLIER JOB NO.
ITEM NO. REQ. NO.
SERVICE
NO. REQ'D Working 2 Unit Stand-By 0 Unit Total 2 Unit
1. General
2. Design Basis
2.1 Design and Operating Condition
Hazard classification
Water Source
Total Capacity m>/hr
Design Capacity (per unit) m*/hr
Design Mechanical temperature °C
Operating temperature kg/csz
Design Mechanical pressure kg/csz
Operating pressure kg/cmZG
Pressure drop
- Allowable pressure drop(Dirty) kg/cm?G
- Allowable pressure drop(Clean) kg/csz
2.2 Seawater Qualities for Side Stream Filter design as follow ;
Table 1 : Seawater water specification (inlet)
Characteristic Unit Value
pH -
Seawater TDS mg/L
Total Suspended Solids mg/|
Turbidity NTU
Qil & grease mg/|
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XXXXXX PACKAGE

DATA SHEET

CUSTOMER

AUTHORIZED BY

PROJECT

CHECKED BY

LOCATION
UNIT
SUPPLIER

JOB NO.

REV.

DATE MAED BY

ITEM NO.

REQ. NO.

SERVICE

NO. REQ'D Working 2 Unit

0 Unit Total 2 Unit

Table 2 : Seawater water specification (outlet)
Parameter Unit Specification of Blow Down Water
pH -
Seawater TDS mg/L
Total Suspended Solids ppm
Turbidity NTU
0il & grease mg/l

2.4 Operating Condition
Operation type

Automatic self-cleaning mode

Operation system

Timer and DP

Backwash capacity

m3/day per unit

Backwash capacity (Total) m3/day per package
Backwash flow rate L/flush
Backwash pressure kg/csz
Cleaning cycle per hour cycle(s)/h
Cleaning time second /flush cycle
3. Equipment specification
3.1 Side Stream Filter Part
Quantity per unit Set(s)
Model
Manufacturer

Country of origin
Dimension per unit

mm(L)xmm (W) x mm (H)

Filter body material

Screen material

Screen size/area

micron/cm?
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XXXXXX PACKAGE

DATA SHEET
CUSTOMER AUTHORIZED BY
PROJECT CHECKED BY
LOCATION REV. DATE MAED BY
UNIT
SUPPLIER JOB NO.
ITEM NO. REQ. NO.
SERVICE
NO. REQ'D Working 2 Unit Stand-By 0 Unit Total 2 Unit
3.2 Booster pump (If any)
Quantity per unit
Model
Manufacturer
Country of origin
Capacity m*/hr
Design pressure kg/csz
Operating pressure kg/csz
Pump head
Explosure
Material (Casing / Impeller)
3.3 Gear Motor
Quantity per unit Set(s)
Type
Model
Manufacturer

Country of origin

Power Specification

Volt / Phase / Hz

4. General Requirement
4.1 Location

4.2 Noise level

4.3 Other

5. Control and Instrumentation
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XXXXXX PACKAGE

DATA SHEET
CUSTOMER AUTHORIZED BY
PROJECT CHECKED BY
LOCATION REV. DATE MAED BY
UNIT
SUPPLIER JOB NO.
ITEM NO. REQ. NO.
SERVICE
NO. REQ'D Working 2 Unit Stand-By 0 Unit Total 2 Unit
5.1 Local Control Panel
General

- Manufacture

- Type/Model

- Quantity

- Dimension mm(L)xmm (W) x mm (H)

Electrical control type

Control cabinet type
Signal to DCS dry contact

Set Point

- Timer Set point

- Nomal flush Set point (from DPS1)

5.2 Pressure gauge
Manufacturer

Type/ Size
Connection size

Number of units

5.3 Differential Pressure Transmitter
Manufacturer
Type/ Size

Number of units

Set point range

kg/cm2 G

6. Code and standard
6.1 Motor

6.2 Vessel

6.3 Material

6.4 Piping Design
6.5 Piping thread
6.6 Bolt & NUTS

7. Utility consumption

7.1 Electrical consumption
Power Source

Volt / Phase / Hz

Power Supply

kw
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XXXXXX PACKAGE

DATA SHEET
CUSTOMER AUTHORIZED BY
PROJECT CHECKED BY
LOCATION REV. DATE MAED BY
UNIT
SUPPLIER JOB NO.
ITEM NO. REQ. NO.
SERVICE
NO. REQ'D Working 2 Unit Stand-By 0 Unit Total 2 Unit
7.2 Air consumption
Service Air Consumption Nm*/h
Pressure kglem?® G
Instrument Air Consumption Nm*/h
Pressure kglcm? G

8. Performance Guarantee

Vendor shall guarantee the following performance.

8.1 Product capacity

m>/hr per unit

8.2 Quality of water after treated

Shall be 90% removed particle TSS at particle size is equal or more than the screen size 50-micron.

9. Overall Process Diagram (TBC)
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