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The Company

We are an established world force in the design and manufacture of instrumentation for
industrial process control, flow measurement, gas and liquid analysis and environmental
applications.

As a part of ABB, a world leader in process automation technology, we offer customers
application expertise, service and support worldwide.

We are committed to teamwork, high quality manufacturing, advanced technology and
unrivalled service and support.

The quality, accuracy and performance of the Company’s products result from over 100
years experience, combined with a continuous program of innovative design and
development to incorporate the latest technology.

Electrical Safety

EN ISO 9001:2000
Bl

Cert. No. Q 05907

EN 29001 (ISO 9001)

Lenno, ltaly — Cert. No. 9/90A

Stonehouse, U.K.

o)

UKAS
CALIBRATION
0256

This equipment complies with the requirements of CEI/IEC 61010-1:2001-2 'Safety Requirements for Electrical
Equipment for Measurement, Control and Laboratory Use'. If the equipment is used in a manner NOT specified by

the Company, the protection provided by the equipment may be impaired.

Symbols

One or more of the following symbols may appear on the equipment labelling:

Warning - Refer to the manual for .
A ) h === | Direct current supply only
instructions
A Caution — Risk of electric shock —— | Alternating current supply only
@ Protective earth (ground) terminal == | Both direct and alternating current supply
) D The equipment is protected
- Earth (ground) terminal through double insulation

Information in this manual is intended only to assist our customers in the efficient operation of our equipment. Use of
this manual for any other purpose is specifically prohibited and its contents are not to be reproduced in full or part

without prior approval of the Technical Publications Department.

Health and Safety

To ensure that our products are safe and without risk to health, the following points must be noted:
1. The relevant sections of these instructions must be read carefully before proceeding.
2. Warning labels on containers and packages must be observed.

with the information given.
high pressure and/or temperature.

handling procedures must be used.
6. When disposing of chemicals ensure that no two chemicals are mixed.

3. Installation, operation, maintenance and servicing must only be carried out by suitably trained personnel and in accordance

4.  Normal safety precautions must be taken to avoid the possibility of an accident occurring when operating in conditions of

5. Chemicals must be stored away from heat, protected from temperature extremes and powders kept dry. Normal safe

Safety advice concerning the use of the equipment described in this manual or any relevant hazard data sheets (where applicable)
may be obtained from the Company address on the back cover, together with servicing and spares information.
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Wedge and Integral Orifice Flow Meters 1 Installation

1 Installation

It is always best to close any open Window applications or virus utilities before installing any Windows
Program application. Additionally, system privileges must be provided for loading components into
c:/windows/system directories.

Any previous version of the ABB GENIE Il Program should be removed. This is done in the Windows
Control Panel, Add/Remove Programs.

1. Download the ABB GENIE Il Program.

2. In the Windows Start Button on the Microsoft Task Bar, go to Settings>Control Panel>, then
double-click on Add/Remove Programs and follow the on screen instructions for “Add New
Programs”. (For versions downloaded to your PC, go to the directory into which the Program was
downloaded).

3. Click on the button for “Add a Program from Floppy Disk or CD-ROM '’ and follow the on-screen
instructions

The Setup Program should start by ‘Copying initialization files.” If you are a first time user, the Setup may
request to shutdown and restart your computer. This is a standard Microsoft setup and allows for proper
registration. Click OK and allow the system to reboot. Any error during the install process should be
reported to your IS administrator.

The Setup Program will check for sufficient disk space. If there is insufficient space, Setup will stop the
installation process and advise you to clear space before proceeding.

1.1 Setup
To start the ABB GENIE Il Program, click the Start button on the Microsoft Task Bar, then Programs>ABB
Program Suite.

To have easy access to the ABB GENIE Il Program, create a desktop icon. Once the desktop icon is
created, all you need to do is double-click the icon.

System Requirements

Computer: Pentium or better

Memory: 12 MB RAM

Minimum Disk Space: 25 MB

Operating System: MS Windows *

Networking: Capabilities Available

Other Software: MS Office

Display resolution 800 x 600 pixels

Display color 256 color required, 32 bit preferred

*ABB Genie software has been demonstrated to execute successfully on Windows 7 operating systems
however certain system configurations, firewall setups or other IT limiting applications may cause the
program to crash, freeze or not run at all. If this is encountered is it recommended to run the software in the
Windows XP mode.
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2 Introduction

This software is an essential tool to assist in the selection and application of ABB flow meters and to
support troubleshooting issues. Many features have been incorporated to provide access to standard
physical properties, generic and intricate process engineering conversions and “what if” decision making
with point and click simplicity.

Design specification changes are easily entered and instantly calculated. Entries that do not meet specific
meter design criteria are color-coded, with results blocked in yellow - indicating caution — or blocked in red
—indicating that a specification has been violated.

Advanced users may take advantage of entering specific data relating to tap elevation, pipe roughness and
process variables to further define the sizing criteria.

Project information and other comments may be entered directly from the main sizing screen for future
retrieval and printing.

The Results show meter calculations, design details, pressure drop factors, power consumption and flow
element hourly and yearly operating costs, and more. References for the calculation basis can be extracted
from the physical property and other standard data tables.

Results can be saved directly to Word and Excel formats, and e-mailed to end users, purchasing contacts,
or co-workers.

Note. This program is intended to be used as a tool for the selection and sizing of ABB flow meters
based on application conditions. All results are estimates using either empirical data or industry
accepted equations and may not reflect exact results when in actual use. ABB Automation Inc. provides
this program “as is” with no warranty of any kind. The user assumes full responsibility for its application
and use of data and results.

2.1 Features
Text Toolbar: File, Edit, View, Start, Results, Window, Help

Icon Toolbar: Open, Save, Print, Print Preview, Cut, Copy, Paste, Start, Pause, Stop, Word Results, Excel
Results, Quick View, Graph Results, and Windows Toolbar.

The Toolbar for the Initial Default Screen includes the following buttons:

B Data Inputs & Units Enter all required data and appropriate units.

B Fluid Properties Sets all fluid properties based on selected fluid.

B Standard Conditions Enter both standard and flowing conditions.

m  Comments & Info Enter any information and comments to be saved.
B Calculated Results Calculate all results and displays in text format.

B Graphical Results Calculate all results and displays graphically.

m  Calculate Calculate all sizing results.
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There are two blank areas on the Initial Default Screen.

B The area at the bottom provides any area to enter any calculations or comments to be saved.

B The area at the right will provide the results of the selections after calculations are completed. The
slide bars at the right hand side and bottom assist in viewing while in this initial screen.

. ABB Program Suite - [ Wedge Flow Meter - Lig Mass]
‘g File Edit View Start Results Window Help

== = N S B 2 R RSl ] viocoe Flow Weter - Lia Ma

|Data nputs & unis_ Eluid Properties ‘ Comments & Info | Calculated Eesuﬁ:s‘ Flow Curves | Calculate Hipip«_a&ﬂangehf%

Selected Pipe Specifications: - Pipe Specifications: Flange Specifications: Calculated Results:

Iron-Steel Pi y = "
1i2 Inch Schedule 40 Carbon SteeE;e Diameter [ 5 jnen - ﬂ J j Tyee:[ Raised Face | ||Calculation Results:
(Standard Pipe Size)

" Stainless Steel

Schedule Retng:
¥ inclade Sizing with Tnermal Expansion Efiscts schedveso <[4 [ »f W] 200 b

Flow Element: g = {__ Optional Specifications: =
e O Ol . * 5G based it
& Gas O Vol Ermze | Ol o G2 s
Eiement | Vedoe Flow Meter | || Reference iWaisr DE‘SW| | J
410 Raso: | | (WD Rato: 070.2)  w| Fioe Roughness: [ 0.00015 [ steel (ft) -]
Process Data at Flowing Conditions: Tap Elevaion Change: | ] | ft j
Mass Flow:| 100 ‘ oinr j Calibration Fm-| 1 | Unitless j
TEWHE:' 8 ‘ :F j | J Calculation Results: = = e re———
- ap/Goal DP: re Units:
Presswei[ 100 | psig = | 1 [ n-rz0@e0°F -
Wiscosiy: | 1 ‘ centipoize j Tap Pressure Orop = Calcwlated  in-H20@60°F
| ‘ J Flow Preczure Drop = Calculafed  in-H20@80°F
| ‘ J Elevafion Pressure Change =  Calculated  in-H20@60°F
| ‘ J Permanent Prescure Locs = Calculated  in-H20@80°F
r Densiy: | 5237 ‘ e j | Wedge Flow Meter - Lig Mass j
ol | 14688 ‘ psia j I DetsiedResuts [V Srow Absoluts Values ¥ Flow Cunies
Enter or notes o be saved below:
Comments:
36| w7 (=1 2o ¥ @) &) | B | s &% D a3 -l

To start the program, click FILE in the upper left toolbar. Next click on NEW. This clears any data stored in
the program registers from the previous session.
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When selections are made which are outside of specification parameters, prompts appear to assist you.
Two examples of such prompts are shown below :

ABB Program Suite

Fluid pressure must be greater than 0 psia...

B2 User Defined Pipe Dimensions

Enter Required Data:
Required Data:
Nominal Diameter 1/2 Inch
Fipe D [in] 0622
Schedule Schedule 40
Material Carbon Steel
Pipe 0D [in) 0.84

The Windows Toolbar provides access to the ABB Program Suite Explorer and the following programs.

ABB Program Suite Explorer

= a Engineering Units Conversion
Lf] EquationSolver
1 Units Conversion - Basic
Units Conversion - General
Units Conversion - Metric
Units Conversion - All
7= Units Conversion - Advanced
= (23 Physical Properties Programs
Physical Properties (Elements, Organic)
Physical Properties (Organic)
Vapar Pressure (Inorganic, Organic)
Saturated Liquid Densities (Inorganic, Organic)
Critical Constants (Inorganic, Organic)
Heats of Fusion & Vaporization (Elements, Inarganic)
Heats of Vaporization (Inorganic, Organic)
Heat Capacities (Inorganic, Organic)
Heat Capacities (Inorganic, Organic - Ideal Gas State)
Heats &Free Energies of Formation (Inorganic)
Heats of Combustion (Inorganic, Organic)
= D Engineering Programs
= (1 Flow Measurement Elements
=1-(Z3 Liquid Flow
=-(Z3 Liquid Mass Flow
byt Liquid Mass Balanced Flow Meter
B Liquid Mass Wedge Flow Meter
B, Liquid Mass Venturi Flow Meter
B Liquid Mass Orifice Flow Meter
B, Liquid Mass Mozzle Flow Meter
Dg Liquid Mass Elbow Flow Meter
w40z Liquid Mass Pitot Tube
=-(Z3) Liquid vVolume Flow
byt Liquid Volume Balanced Flow Meter
B Liquid Volume Wedge Flow Meter
B Liquid Volume Venturi Flow Meter
] 0 Liquid Volume Orifice Flow Meter
B Liquid Volume Nozzle Flow Meter
B Liquid Volume Elbow Flow Meter
I w40z Liquid Volume Pitot Tube
=-(Z7Q Gas Flow
=-(Z7 Gas Mass Flow
DD; Gas Mass Balanced Flow Meter
EDE Gas Mass Wedge Flow Meter
EDE Gas Mass Venturi Flow Meter
e

Gas Mass Orifice Flow Meter
0, Gas Mass MNozzle Flow Meter 4
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2.2 Data Inputs & Units Screen

The Data Inputs & Units screen is the default opening screen and sizing calculations may be performed with
no further window selections, providing the process data is in actual conditions. Described below are the
various sections of the opening screen.

Selected Pipe Specifications

B Select Nominal Diameter between V2 inch and 36 inch by utilizing the drop down menu, or the slide
bar to the right of the drop down menu.

B Select Pipe Schedule by utilizing the drop down menu or the slide bar.
B Select the material from Iron-Steel, Carbon or Stainless Steel.

Note. Once selected, the chosen Pipe Specifications are highlighted at the left. If the text in this area is
blue, the pipe sizing exists. If the text is red, it is a non-standard pipe size. For Wedge products, not all
pipe sizes/schedules may be offered within the standard product line and may require a factory
quotation.

Flow Element
B Fluid - select the fluid phase (Liquid or Gas) and flow type (Mass or Volume units).

Note. Changes made in this section are reflected in the area below - “Process Data at Flowing
Conditions”.

Element — Select the type of element to be sized, using the drop down box. This selection changes the
description and content of the meter characteristic selection below.

The meter types available (and the corresponding characteristic) are:
H/D ratio or input Kd2)

Beta ratio or input bore diameter)

B

Wedge Flow Meter
Venturi Flow Meter
eta ratio or input bore diameter)

Nozzle Flow Meter

(
(
Orifice Flow Meter (
(Beta ratio or input bore diameter)
(

Elbow Flow Meter Radius of curvature)

Pitot Tube. (Velocity Head factor)
Note.
1. The Pitot Tube option is historical and does not allow correct sizing of either a Torbar or a
PitoMaster.

2. The sizing of Venturi Tubes, Nozzles, etc is for guidance only and should only be used to establish
that a particular DP value is viable for the entered flow data, not for establishing meter geometry
or for calculating an accurate meter bore.

Example: If the selection is changed from a Wedge to a Nozzle, the box below changes from a H/D Ratio
selection to a Radius of Curvature data entry. Select and highlight the default number of 1 and enter the
correct radius value. In the drop down box to the right, select the unit of measurement appropriate to the
radius value.

Note. based on the selection of, for example, Liquid or Gas, certain selections will be disabled and
cannot be changed, selected or highlighted.
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Process Data input

Process data may be entered in one of the following ways:

Actual Conditions

1.

Process data for actual conditions may be entered directly on the opening default input screen.
[tems highlighted in blue are the required inputs.

If required, select the Fluid Properties button, enter pressure, temperature and density, then select
one of the fluid properties sections at the bottom of the window bottom and find the fluid being
measured. Calculations for MW, vapor pressure etc are calculated and brought forward to the
calculation screen.

The Process Data at Flowing Conditions can be selected, highlighted and new inputs entered. Drop down
boxes contain additional options.

Note. If selection areas are disabled, they are not required for the current selection.

Parameters in the area “Process Data at Flowing conditions” :

Volumetric Flow Rate
Temperature
Pressure

Viscosity
Compressibility
Molecular Weight
Cp/Cv Ratio

Density

Vapor Pressure

Parameters in the area “Optional Specifications” are as follows. If the conditions can be selected and
highlighted, new inputs can be entered. Drop down boxes contain additional options.

Note. If selection areas are disabled, they are not required for the current selection.

Reference Temperature (used for SG calculation)

Reference Density

Pipe Roughness

Tap Elevation Change — used when considering a vertical installation

Callibration Factor — changing the calibration factor (to any value other than 1) changes the default
meter factor. Such changes should only be made by factory personnel.

Parameters in the area Calculation Results are as follows:

Select Differential Pressure Units — the default is “in-H20 @B0F”
All the following parameters will then be calculated in the selected units

Tap Pressure Drop

Flow Pressure Drop
Elevation Pressure Drop
Permanent Pressure Loss
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Below these results, a drop box is available to select a program variable or constant and monitor the value
based on program input or changes.

Calculated Results — this area to the right defaults to a short form version of the results of the calculation,
updated as appropriate whenever the Start button (an icon on the menu bar) or the Calculate button are
clicked. This displays the minimum level of data results for sizing. A long form report can be generated by
clicking the box next to Detailed Results and clicking once more on Start or Calculate . This option can be
deselected by clicking again.

Standard Conditions
It is important to understand that when measuring gases at standard volume conditions (i.e.SCFH), it is
necessary to to select Std volume in the Flow Element fluid selection for proper calculation.

Flow Element:
3 Fuid:{™ Lig ¢ Mass{ Act
(+ Gas @ wol @+

1D Raso: | [ (D Ratio: 07 0.2) =

The reason for this is that the program internally performs calculations based on converted mass flow rates
and will return volumetric rates at both standard and flowing conditions in the results page.

Additionally process data at both standard and flowing conditions may be entered under the fluid properties
page for conversion from standard to actual conditions. Click on the Fluid Properties button which will
display the following screen:-

~~ ABB Fluid Physical Properties

File Help
Process Data & Flowing Conditions: Process Data @ Standard Conditions:
Tameraure:| ] | °F j Tenuerawre:| ) | °F j
Pfessure:| 50 | bsia j H'essure:| 0 | pia j
WSm@iW'l 1 | centipoise j Wm?'l Mot Used | centipoise j
Conpvewbi\iw.l 1 | Compressibiliyy j f‘v[zﬂ.]sldl: |5 S50651E-03 | Cormpressibility j
VoecuzrWeght | 18015 | Molecular weight x| Voecuz Wegnt [ 18015 | Molecular weoht v
CoicvRato [ 14 [ CpiCvRalio | ColcvRamo:[ MotUsed [ Co/Cy Ralio |
Density:| 5237 [ Ibe - Density:[  £237 [ Ibie |
vaour Pressurs: [ 14896 | peia =l vaporPressure: [ 14895 | peia =l
Flows Fiate @@ Flowing Conditions: Flow Rate (@ Standard Conditions:
Mass Flow Rete [ 6258111 [ gshr =l Mass Flow Ree [ BEE8111 [ kv [=|
Volumetric Flow Rate: R‘“El 3 | [E ﬂ 5. Viel. Flow Rate: | ] | e j
Specific Gravity Data @ Flowing CDm:I{i_l_imgsG — Specific Gravity D ata (@ Standard Cor;giligrésb 7
Reference T — ,—_| 2. azed on water Reference T o ,—_| 2 3zed on water
= [emesEE " 50 based on Air o= [empsrEE " 56 based on Air
Reference Density: | [ =l Reference Density: | [ =l
Select Fluid Property Method & Flawing Conditions: Select Fluid Properties (@ Standard Conditions:
| Steamdwater | Eut-LesKesler EoS ‘ | Steam/w ater | Ext-Lee-Fesler EoS |
T — | e — | i Al ‘ T — | Al (el | g dtieen £ |
Entered Actual Yolumetric Flow Fiate: All conesponding flow rates | Show Process & Standard Conditions in Results.
have been calculated successfully.
Apply | Cancel | 0K
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Follow steps similar to those described above for actual conditions, but initially enter data for the fluid at
both standard (eg STP, NTP, etc) and flowing (Actual) conditions. The pressure, temperature and density at
standard conditions should be entered on the right half of the screen. Enter the flowing (Actual) pressure,
temperature and density on the left side of the screen.

Data may be imported from the Fluid Properties buttons as before, but on this occasion for both standard
and flowing conditions. Enter the flow rate at standard conditions and click Apply. The program will
calculate mass and actual volumetric rate under the flowing conditions. As before clicking on Apply and OK
will import the data to the main screen for final calculations.

Comments & Information Screen

Clicking on the Comments and Info. Button displays the following screen, which provides an easy
workstation to enter information and comments to be saved with the calculation. Information can be
entered directly from the keyboard or copied and pasted from another area or application.

T ABB Program Suite - [ Wedge Flow Meter - Lig Vol] |Z”E|r2|
ﬁJ File Edit view Start Results Window Help -8 X
@‘H| §|B-| & ||E\| 4 | ‘ L | @‘E|ﬂ|@| ﬂ Input Value(s) Changed
Data Inputs & Units| Fluid Properties || Comments & Info. Calculated EESLHE| Flow Curves LCalculate Pipe & Flange Inf.
Enter Name and any other contact information: Enter Number and any other izing information:
Project Name: Project Humber:

Enter comments or notes to be saved below
Comments:
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Calculated Results

Clicking on the Calculated Results button displays this screen which provides all the calculated results,
displaying them in text format.

File Edit View S5Start Results Window Help

|| SR &[Blwf v || #)$)0) # EER
Data |nputs&umts| Fluid Properties | Comments & Info.

Calculated Results:

Wedge Flow Meter - Lig Vol
21 April 2011 13:22:33

Calculated Resu Flow Curves Calculate Pipe & Flange Inf.

3

Project Name:

Project Humber:

Pipe Specifications:(Standard Pipe Size)
Pipe ID = 4.0260 Inch

Diameter = 4 Inch

Schedule = Schedule 40

Pipe Roughness = 0.00015 Steel (ft)
Material = Carbon Steel

Flow Element:

ITap Elevation Change =0 ft
H/D Ratio = 0.5 ({H/D Ratio: of 0.5)
Calibration Factor = 1 Unitless

Process Data at Flowing Conditions:

|Act. Vol. Flow = 50 liter/sec

ITemperature = 63 °F

Pressure =60 psia

Density = 5 Ibift*

Viscosity =1 centipoise b
Vapor Pressure = 14.696 psia

Wedge Flow Meter - Lig Vol - Sizing Results:

ITap Pressure Drop = 960.1133 mm-H20@39.2°F

Flow Pressure Drop = 960.1133 mm-H20@39.2°F
Elevation Pressure Change = 0 mm-H20@39.2°F
Permanent Pressure Loss = 450.0566 mm-H20@39.2°F
Pressure Recovery = 50 %

|Total kd* = 6.437

Reynolds Ho. = 49859.0

|£
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Flow Curves
Clicking on the Flow Curves button displays this screen which displays the results graphically.

% ABB Program Suite - [ Elbow Flow Meter - Act Gas Vol] 3
gy File Edit View Start Results Window Help -8 x

= = e R == Y I A s =1 W 1] E1bow Fiow Meter - Act Gas Vol

Data Inputs & Unrts| Fluid Properties ‘ Comments & Info | Calculated Eesurts” Flow Curves Calculate Pipe & Flange Inf.

File Edit Tools View Galery Help
SHE -S> HUEBEN @t AL8 >

Elbow Flow Meter - Act Gas Vol
44.0000 f} o Loss

42.0000
40.0000
38.0000
36.0000
34.0000
32.0000
30.0000
28.0000
26.0000
24.0000
22.0000
20.0000
18.0000
16.0000
14.0000
12.0000
10.0000

8.0000

6.0000

4.0000

2.0000

0.0000 v P o s P P s P
52500 102500 14.2500 182500 222500 26.2500 30.2500 34.2500 382500 422500 462500 50.2500 54.2500 58.2500 622500

Wolumetric Flow Rate, Units = lter/zec

-&- Elevation

Square Root{ mm-H20@39.2°F )
= Uflsag

EESTT

2 Flow

Ditferential Pressure, Units

4~ Tap Total
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Results

The ABB GENIE Il program can display results within certain Microsoft products, including Word & Excel.
From the menu bar select Results, followed by the format required.

ABB Program Suite - [ Wedge Flow Meter - Act Gas Vol]
File Edit View Start GEETIEN Window Help

EIE @I@ i‘ﬁ Quick View A ﬂ Input Value(s

Graph
I Data Inputs & Units  Fluid Py Iiated Eesuhs| Flow Curves | Calculate ‘ Pipe & Fla
Excel
Selected Pipe Specifications x.ce fications: Flange Specifications:
Winword
4 Inch Schedule 4 —_||I1cr| - ﬂ J j Type:[ Raised Face =
(Standard Pipe Size) Unit Conversions Rating:
[V inciuds Sizing wi Thermal 8 All Unit Conversions chedule 40 j' ﬂ J j | 150 j' I
Flow £ Velodty Head (coefficent K) Optional Specifications: &
Reference T - ,—_| * SG based on water
v Detaied Report E SRR 60 ] ¢ 5 based on air

v Standard Steel Reference e Dalﬁyl | J
HID Rafo Carbon Steel Fpe Rougness: [ 0.00015 | Steel (1) =
Stainless Steel
Process Data at Flowing CDrlumuu:sm i Tap Blevaton Change: | 0 | ft ﬂ
Aot Vol Fow| 50 | nerisec =l camesmror [ 1 [Unitess =]
WELZETE | 82 | F j | J Calculation Results: ool 0P T
- ire Umits:
Pressure:[ 61 [ psia | | 9641372 | mmtzo@eZF |
Viscosiy: | 1 | centipoise ﬂ Tap Pressure Drop = 964.1372  mm-H20@39.2°F
[ [ | FiowPressure Drop = 9641372 mm-H20@39.2°F
| | =] | Eevasin Pressare Change - 0 mm-H20@39.2°F
CplCv Rasio | 14 j Permanent Pressure Loss = 4431835 mm-H20@39.2°F
™ Input Densily, | = | S ﬂ Wedge Flow Meter - Act Gas Vol - Sizing Results:
B : | Wedge Flow Meter - Act Gas Vol - Sizing Recults: j i
e | 1482 | pei ﬂ 7 DetsicdResuts W Show Absolute Valuss v Fiow Curves

Enter or notes fo be saved below:
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The Microsoft application will then open and be populated with the results. Samples of the text and
graphical sheets for Word are shown below. These can be generated into a final report, logged for future
reference, or e-mailed to project personnel. Results may be generated in a short or long form.

ABB Program Suite: Wedge Flow Meter - Act Gas Vol Flow
ABB Program Suite Calculation Results

Wedge Flow Meter - Act Gas Vol

21 April 2011 14:35:42

Project Name:

Project Number:

Pipe S Standard Pipe Size)
P10 T Tnch
e e
[Schedue g
Fip=Fo TS el

Flow Element:

i

TP e CranE
[AoFEe

T
7 [ 05 HORs& d 0%
Calbration Fiar [ Uniks

Process Data at Flowing Conditions:
=7

Wedge Flow Meter - Act Gas Vol - Sizing Results:

TR i

REroRE e T

TR o7 T MBS 56 5% Sngaar T T50ITa i 1 the siaciion of B ProGuE.
|- AR nelromonision proviod s packsps a8 - wiliout waranty of sny B~ ]|
FETL EELEL £ T

YWl program Gass nol neids Tis somphta produst offaring avalsbla from ABE hsfrumentsion
T N T L —————

Results Generated On:

LR

ABB Program Suite Graphics: Wedge Flow Meter - Act Gas Vol Flow versus Ta
DP

Wedoe Flow Weta - Act Gos Vel

ABB Program Suite Graphics: Wedge Flow Meter - Aet Gas Vol Flow Curve

Wedge Flow et - Act Gon Vol

Ol/Genie-EN
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2.3 Sizing Integral Orifice meters (1330L, FPD510 IOMaster)
The following procedure describes the best way to select the most appropriate plate for an integral orifice
meter such as the 130L or FPD510 IOMaster, and calculate the resultant DP generated.

1. Start the Genie program. The following screen will then display.

- ABB Program Suite - [ Orifice Flow Meter - Lig Mass]

g File Edit View Start Results Window Help

ﬁ'ﬂl él@l & Ilﬁl 4 [ I | .l ﬂlﬂls\jll él IABB Program Suite - [ Orifice Flow Meter - L{

|Data inputs & Units _ Fiid Properties | Comments & info. | Calculated Resuts|  Flow Curves | Calculate | Pipe & Flany

Selected Pipe Specifications: - Pipe Specifications: Flange Specifications:

" Iron-Steel Pipe i )

t2Inch  Scheduled0 ¢ S O | Damer [ o << ||| T¥e=[ Raised Face +
(Standard Pipe Size) " Stainless Steel Schedule: Ratng:

[V Inctude Sizing vith Thermal Expansion Efiects [scheaveso ~]<[ [ ‘| 300% -

Flow Element: Optional Specifications:

Fuid:(¢ Liq (¢ Mass (% (¢ SG based on water
Reference Temperature: .
" Gas (" Vol = i 60T ~1 ¢ sG based on air

Element| Orifice Flow Meter | || Reference Water Deﬂsty:l I
= Be) Rao:[— Wedge Flow Meter poeRougmess,I 0.00015 I Steel (1)

Venturi Flow Meter

ola

LefLed Le] L]

Process Data at Flowing Conditions: [ReAleAR A RS Tap Elevaton C""WI 0 I ft
Flow Nozzle Flow Meter
&3 ] '™ Elbow Flow Meter Calbraton Facor [ 1 [unitess

Pitot Tube

Temperature: 63

Calculation Results:
Tap/Goal DP: _ Difierensal Pressure Units:

Pussw!:l 100 I psig - E“ ] I o j
e | centipoise =~ TapPressureDrop=  Calculated  in-H20@60°F
[ | =l Flow Pressure Drop = Calculated  in-H20@60°F
| [ <] || Eevason Pressure Change = Calcuiated  in-t20@60°F
| I j Permanent Pressure Loss = Calculated  in-H20@60°F
I De"S‘YII 6237 I b/ j I Wedge Flow Meter - Liqg Mass J
v
oo wn:l bl I i j " DetaiedResuts [V Show Absolute Values [V Flow Cunes

Enter or notes to be saved below:

Pry———

2. Inthe Element pulldown, select Orifice Flow Meter.
In the Flow Element section, use the Fluid radio buttons to select either Liquid or Gas and to select
either Mass or Volume units.

4. Select the Pipe Diameter (Y2, 1 or 1.5 in.) and Schedule (40S or 80S). Ignore the Flange Type and
Rating.

Selected Pipe Specifications: Pipe Specifications: Flange Specifications:

" Iron-Steel Pi
12Inch  Schedule 408 ~ | Pe || Diameter: [ > 1o << | »||| TvPe[ Raised Face ~
(Standard Pipe Size) o
2 smemne.l—_l I I ng—l—_l
B Sizing with Th E £ Schedule 405 v |4 » 150# o

Flaw Flamant: Nntinnal Qnarifiratinne:
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5. In the Beta (B) ratio pulldown, select Bore Diameter

-Flow Element:

Fuid:(+ Lig ¢ Mass(® Act
" Gas * Vol

Bementl Orifice Flow Meter Z|

St

@] eeamRao] 02

-Process Data at Flowing Conditions:

@l Act. Vol. Flows: 2

Pressure: 100

| (BETA RATIO)

(BETA RATIO)
(Beta(R) Ratio:
(Beta(}) Ratio:
e = (Beta(2) Ratio: of 0.4)
' I (Beta(}) Ratio:
(Beta(2) Ratio:
(Beta(}) Ratio:

(BORE DIAMETER)

0of 0.2)
of 0.3)

of 0.5)
of 0.6)
of 0.7)

6. The parameter will change to read Bore Dia. Select the appropriate units (in. or mm.)

-Flow Element:

Fuid: (¢ Lig ¢ Mass (¥ 2ct

" Gas * Vol

St

Bemtl Orifice Flow Meter LI

BoreDia.:l 0.15

- Process Data at Flowing Conditions:

E‘ AtVoFow [ &
Temperature: ,T

Pressure: ,f

viscosty:[ 1

Iin

mil
yd
mile
m
cm
mm
km

rcoTrmpueTT

Ll i

7. If the actual orifice bore is not already known, enter initially a value of bore in the middle of the range

available for the meter size chosen, for example :

Size Suggested Bore
Y2 in. 0.151in
1in. 0.196 in.
1%2in. 0.751n
Ol/Genie-EN 15
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8. Enter the process data, selecting the appropriate units for each parameter.

Process Data at Flowing Conditions:

EI Act. Vol. Fiow:[ 4 | iter/min =]
Terwerwreil 20 | °C j I J
Pmsurezl 5 | (bars)g j

Viscosty: 1 | centipoise =]

| | =

| | [~

l | B

- Densty:[ 998 | kgi =]

VapoersurE| 14,696 pSIa |

Enter comments or notes to be saved below:

9. Press the Calculate button. Read off the calculated DP.
If the units need to be amended, select the appropriate units and press the Calculate button again to
recalculate the DP in the new units

10. In this example the DP and overall pressure loss values are quite high.
To reduce the DP, select the next higher bore size and enter the new value into the Orifice Bore box.
To increase the DP, select the next lower bore size and enter the new value into the Orifice Bore box.

11. Hit Calculate button and read off the new DP and pressure loss.

Flow Element: Optional Specifications:

i 6 T | e € gt
Blement| Orifice Flow Meter | || Reference Water Densty: [ =]
BoeDa:| 01% [ ~| Ppe Rougness: [ 0.00015 | steel (f) ~|
Process Data at Flowing Conditions: Tap Elevaton Change: | 0 [ ~|
E‘ Aet Vol. Flow:[ & [ iterimin =~ Catraion Facte [ 10 [ntiss |
Temoermre:l = I th ll I —'l Calculation Results:
Pmsure.| 5 |‘bars‘g L] EIT 1(;:&12;9 m: Pressure Units: j
| | centipoise =~ TepPressureDrop=  155.1029  mBars

[ | = Flow Pressuwre Drop = 155.1029  mBars
| I J Elevation Pressure Change = 0 mBars
| | j Permanent Pressure Loss = 1432789 mBars

Repeat steps 10 and 11 until an acceptable DP is found.
Record the values of the chosen orifice bore and the resultant DP value. They will be needed when the
product is coded in ConfigurX to select the appropriate orifice bore and Transmitter element (DP Span ).

For the latter, for optimum accuracy always choose the element with the lowest DP span that will
accommodate the calculated DP.
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2.4 Error Messages

Depending on the process condition entered the program may indicate errors associated with
non-standard pipe size, high pressure drop, high velocities, cavitation or other potential problems.

If this occurs it may be necessary to revise the process data or change the pipe size.

Orifice Flow Meter

ABB Program 5ul

it File Edb wiew Start Resuts Window Help

Z|E| Sl %@ v 0(e] =6z 8 T
Deta Inputs & Units | Fluid Properties | Comments & Info. | Calculsted Besuhsl Flow Curves | Calculate || Pipe & Flange Inf |
- Selected Pipe i o ied P |[ TP SPCications: Flange Specifications: — - Caloulated Resutts
2inch  Schedulefd g LooeT HE VR s w[4] | of| T[Raearace v [Orifce lew beter - act Gas Vol =
Non-Standard Pipe $12¢) (" Stairess Stesl ||, . - (1] e Tuesday, June 14, 2011 103217 AM
I¥ Inchude Sizing with Therral Expansion Effect Schecle B0 j‘ _I:_I:_l 300# :I' T
Flow Element T = Optional Specifications: =
P L Mass  Act | pugurence Tomn et [ =] Sobeseton water oot ey
& Gas (+ val (5t REEME| B0 2] 5 hased on s !
Elements] OFfice Flow Metsr v || Peference WaerDenstte[ 5257 [ =l
X IPipe Specifications: (Standard Pipe Size)
calf] Raio| 02 | (Betai) Retio ot 02 7 | Pine Foughness: [ 0.00015 | stesd i1t) | |Five 10 = 0 8220 Inch
Diameter = 112 Inch
Process Data at Flowing Conditions: Tap Elevaion Ghange: [0 [ || |schedue = Schedue 4
et ol Fowi [~ 000 || o = e e O e <] |[Piee Roughness = 0.00015 steet ()
vertves[ w8 [T =[fe0 ]| o en resut x
Pressure: | 1 | sty = g ABB Enginering Program Ervar,
Ertar Description; Throat Mach number = 1. Please change flaw canditions. .
GCompressikilty: | 1 | Compressiilty =l Flow Pressi
Molecular Weight: i - Elevation Pressure
o[ 18015 [ moteculor weight x| [#.ctusl s Volume Flow = @Flowing Condtions
G Raio:[ 14| cprcw Felio 7] | Pemenent Pressr Lo+ 40 £RROR inH20@60'T e sure - 5 o7
o - . ressure =1 paig
T e e = rifice Fow Meter - Act Gas Vol - Sizing Results: ompressiity =1 Comprassibiity _
| =] orecuiar wieight = 18.015 motecuiar wegh
agorPressurs: [ 14656 | poie =i o CpiCy Ratia =1 4 CpiCr Ratio
Detailed Resutts ¥ Show Mesohde Walues ¥ Flow Curves iscosity =1 centipoise
- Enter comments or notes to be saved below ‘spor Pressure = 14,695 psia
Comments: =]
Crifice Flow Meter - Act Gas Yol - Sizing Results:
Tap Pressure Drop = i0 ERROR in-H20@60°F
Flow Pressure Drog = 110 ERROR. in-H20@B0F
Elevation Pressure Change = 0 ERROR  in-H20@E0°F
Permanent Pressure Loss = W0 ERROR in-H20@E0°F
Tatal Cd = 06110
Reynolds Mo, = 1.0 S
Jid || K7 2

Bstart| BO@ A BEBOR S E

[ 7] & B & ==

WA TESE w3z

Ol/Genie-EN
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Appendix A Fluid Properties Screen

The Fluid Properties Screen sets all fluid properties based on the fluid selected. Options available are
Process Data @ Flowing Conditions, Flow Rate @ Flowing conditions and Specific Gravity @ Flowing
Conditions. If you have opted to enter or change information, click on Apply once all changes are complete.
Fluid Properties @ Flowing Conditions
This provides 4 options. Click on the relevant button.

1. Liquid Density

Simply select the fluid, enter the correct temperature and click OK to continue.

Select Fluid Physical Properties
Saturated Liquid Density for 1,1-Dichloropropane (1) @ 68 °F

Select the fluid, enter the comect temperature and click "0K" to Continue
|En'erFIuid Temperature & Select Uniss: |EE | F j Results | Lalculate ‘ Close ‘

1.1-Dichloropropane [1]

1-Dichloropropane (1]
1-Dimethyl-cyclohexane —
2.4-Trimethylbenzens
2-Butadiene
2-Dichlompropane
2-Propylene glycal
3
3

B-Trimethylbenzene
Butadiene
1-Butanal

1-Butanol

1-Butene
1-Chliopropane

1
1
1
1
1
1
1
1

£

1.1-Dichloropropane [1]

Structural Famuls:
C3HECI2

Malecular Weight:
112.986

CAS Mumher

Mame = 1,1-Dichloropropane (1), Formula = C3H6CI2 , CAS Number = 78999 oK i Cancel
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2. Vapor Pressure
Simply select the fluid, enter the correct temperature and click OK to continue.

Vapor Pressure for 1,1-Dichloropropane @ 68

Select the fluid, enter the comect temperature and click "0K" to Continue

|En'erFImd Temperature & Select Unis: |EB |‘F j Resuits | Lalculate ‘ Close |

A4 yl ane
4-Trimethylbenzens
Butadiene

\apor Pressure far:
1.1-Dichloropropane

Stiuctural Formuls:
C3HECI2

alecular Weight:
112.986

CA5 Mumber

| Name = 1,1-Dichloropropane , Formula = C3HGCI2 , CAS Number = 78999

Cancel

3. Steam/Water Density

THE 1967 ASME STEAM TABLES 5]

The calculated [ ater] Physical Properties (8 62 *F and B0 psia are:
Steam Quality (0-100%) = 0
Maolecular Weight = 18.015
Compressibiliy = 3.062463E-03
Denzity = 62.33215 b/t
Vigcosiy = 1.00255 centipoize
Saturation Temperature = 232.7109 "F
Saturation/Vapor Pressure = 03388896 psia
Degrees of Superheat = 0 °F
Degrees of Subcodling = 224.7103 °F
Specific: Enthalpy (Btu/Lbm) = 36 22044
Specific Entropy [Btu/Lbm/°R) = 0.0707491
Specific Heat, Cp. [Btu/Lbm/°R)= 09985748
Specific Heat, Cv, [Btu/Lbm/*R])= 0338237
Cp/Cv Ratio = 1.000338
Critical/Sanic Velocity (ft/zec] = 4867.533

Results

Cancal
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4. Peng-Robinson (Fluid Property Evaluation)

Peng Robinson allows the user to enter a gas mixture and will then calculate density and other
parameters for the pressure and temperature entered on the main sizing screen.

Peng-Robinson Fluid Property Evaluation

State & Transport Properties Fugacity Cosfficient(s]
Select Component(s). then click "Button 1) Display Component:
Methane rHexane relindecans & Name
Ethane rHeptane nDodecans " Formnula
Fropane nOctane n-Tridecans " CAS No.
rBulane reNonane nTetiadecans SearchValue:
rrPentane reDecane rPentadecans
)| ¥
Re-Select Components
1) Component Selecion | oo selesion |
Selection List
(Mo Components Selected.) A
1) =. Select components from sbove list and elick
"Component Selection”. -
-or- ~

Compaositions and Selected Companents:

(Hone)

oK

@ Ensure that the working pressure and temperature for the gas mixture (whether standard or
flowing conditions) has been entered on the previous screen.

@ To set up a gas mixture, click on the 1st component required with the left mouse key. For
subsequent components hold down the CTRL key and click on required components with left

mouse key.
@ Once components are selected, click on the enter button to confirm entry, the next screen will

appear.

omponen election & Compositions E]@E

Component S election T Companent Properties T Component Coefficients TI‘ Ci iti

Compasitions (click on item and enter composition]:

(K1 = 0.5) 1 CH4 Methzne 74828 M

(X2 = 0.25) 3 C3HB Propane 74385 M

25) 4  C4H1O 106378

Input Composition (X3)

Pleass anter the compasition for
4 C4H1D  nBuare 106575
Mul 58123 TC 42512 PL: 3 7700E+08 OMEGA
Com] 01597 @
=
[0.25]
Select
1 CH4 Methane T4BzE MW: 16.043
& C3Hs Propane 74986 MW: 44.097
4 C4aH1O n-Butane 108378 MW: 5B.123

Cancel

@ Click on each compound in turn and enter the fraction of the mix for that component. The
fraction is entered in a format such that 90%=0.9; 50% = 0.5; 10% = 0.1 etc. The
composition sum must equal 1 or an error message will appear.
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@ Click enter to confirm to return to previous screen

| Corararia Congesibiy _ Mies v W
@ Name o 3572645 ==
1€ Fometa
oo Specti Gavky Dta @ Foving = oy
L T
[ o basedcnwte |
e | [5F 1 SGbmedonts |
SManbsane ] =l =1 }.c2.c30 Gong Rtinson£0S)
.. L | re
Sitansorns e e — -
£ 3 Dmaryomane I fras i
e [
st | —
Ethylene 9>
ey |
1 a _d

SGAIR@R!. Temp) =] Enthalpy & Eriropy J‘ frstions:
Enfy g a— .

| i
fr e [Compressiuty
- [y

" (50 based on water)
e oz we

il

B[S Mc QeEMEEERQLE

@ Change any units required; ensure that the proper S.G. reference, fluid type and calculation

units are selected.

@ Click on the density button and the density, compressibility and MW will be calculated. The
data will then import to the previous screen.

Repeat procedure for flowing conditions if required.

Ol/Genie-EN
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Products and customer support

Automation Systems

For the following industries:

— Chemical & Pharmaceutical
— Food & Beverage

— Manufacturing

— Metals and Minerals

— Oil, Gas & Petrochemical
— Pulp and Paper

Drives and Motors

— AC and 6 Drives, AC and DC Machines, AC Motors to
1kV

— Drive Systems

— Force Measurement

— Servo Drives

Controllers & Recorders

— Single and Multi-loop Controllers

— Circular Chart and Strip Chart Recorders
— Paperless Recorders

— Process Indicators

Flexible Automation
— Industrial Robots and Robot Systems

Flow Measurement

— Electromagnetic Flowmeters
— Mass Flowmeters

— Turbine Flowmeters

— Wedge Flow Elements

Marine Systems & Turbochargers
— Electrical Systems

— Marine Equipment

— Offshore Retrofit and Refurbishment

Process Analytics
— Process Gas Analysis
— Systems Integration

Transmitters

— Pressure

— Temperature

— Level

— Interface Modules

Valves, Actuators and Positioners
— Control Valves

— Actuators

— Positioners

Water, Gas & Industrial Analytics Instrumentation

— pH, Conductivity and Dissolved Oxygen Transmitters
and Sensors

— Ammonia, Nitrate, Phosphate, Silica, Sodium,
Chloride, Fluoride, Dissolved Oxygen and Hydrazine
Analyzers

— Zirconia Oxygen Analyzers, Katharometers, Hydrogen
Purity and Purge-gas Monitors, Thermal Conductivity

Customer support

We provide a comprehensive after sales service via a
Worldwide Service Organization. Contact one of the
following offices for details on your nearest Service and
Repair Centre.

UK

ABB Limited

Tel: +44 (0)1453 826661
Fax: +44 (0)1453 829671

USA

ABB Inc.

Tel: +1 215 674 6000
Fax: +1 215 674 7183

Client Warranty

Prior to installation, the equipment referred to in this

manual must be stored in a clean, dry environment,

in accordance with the Company's published

specification.

Periodic checks must be made on the equipment's

condition. In the event of a failure under warranty,

the following documentation must be provided as

substantiation:

— A listing evidencing process operation and alarm
logs at time of failure.

— Copies of all storage, installation, operating and
maintenance records relating to the alleged faulty
unit.




Contact us

ABB Limited

Process Automation
Oldends Lane
Stonehouse
Gloucestershire GL10 3TA
UK

Tel: +44 1453 826 661
Fax: +44 1453 829 671

ABB Inc.

Process Automation
125 E. County Line Road
Warminster

PA 18974

USA

Tel: +1 215 674 6000
Fax: +1215674 7183

www.abb.com

Note

We reserve the right to make technical
changes or modify the contents of this
document without prior notice. With regard
to purchase orders, the agreed particulars
shall prevail. ABB does not accept any
responsibility whatsoever for potential
errors or possible lack of information in this
document.

We reserve all rights in this document and
in the subject matter and illustrations
contained therein. Any reproduction,
disclosure to third parties or utilization of its
contents in whole or in parts — is forbidden
without prior written consent of ABB.

Copyright© 2011 ABB
All rights reserved
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