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Introduction

Restriction orifice is a flow metering device based on Bernoulli’s
principle that states that flow rate was proportional to the square

root of pressure drop.

Restriction orifice (RO) is mainly used to achieve controlled or
restricted flow of a process medium. The orifice offers a
restriction to the process flow and the pressure head drops from

the upstream to the downstream.
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Introduction

e KLM Technology Group Restriction orifice
program assists in calculating Restriction
Orifice Plate sizing at certain pressure and
temperature which is essential in the process

industries.

~* This program considers:

Liquid flow |




Calculate either Orifice size, Flow rate or Discharge pressure
Calculate the beta ratio

Calculate the Reynold number

Calculate the maximum power loss

Calculate the minimum plate thickness

Supply fluid properties at flow conditions

Supply pipe sizes

Supply element and pipe material

Use English or Sl engineering units in any mixture
Use mass or volume flow units

Import process data

Print a calculation sheet

Save the data



Calculation Options

Calculation options of Restriction Orifice
Plate program are

* Orifice size
* Flow rate
* Discharge pressure

Calculation Options
@ Orifice size () Flowrate (") Discharge press
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Liquid Data

Engineering Units

Base Candition_s

_M_a_terial Selection

Fluid Properties

Input Data




English units can change units in
calculation to be english units standard,
it comprises :

v Massflow

v" Volumetric flow

S| units can change units in calculation to
be SI (International System of units), it
comprises :

v Massflow

v Volumetric flow

User file units can change units in
calculation based on desired user (can be
setup in review units menu)

Engineering Units

Restriction Orifice Plate Program - [Liquid Flow]

|

0 = ¢ 2

Cxit Liquid (3as, steam or vapor

Help

File | Engineering Units | Fluid Properties

Ta Mlass flow - English units

Wolume flow - English units
Mass flow - 51 units
Inp

Volume flow - Sl units

Us=er file units

Review units

Base condition

Inlet pressure asig

Discharec pressarc asig



Base Condition

This program follows the I1SO standard,
base pressure : 14.7 psia
base temperature : 59 degF

Barometric Pressure : Sefect unit telect unit
. Temperature

14.696 psia @ psia @ degF
)
e kPaa 59 degF &
i) inhga
i) mmhga




Fluid Properties

« Enabled when the pressure and temperature
are entered

* Available :
» Pure Liquids
» Mixtures



Fluid Properties Cont’d

Pure Liquids
* Find the desired fluid name
e Select (or double-click) it
* The fluid properties will be entered

Eﬁ R ectric b1 H =] &
| N
| o g
Exit Liquid Gas, steamn or vapor Help
| Eng g Units | Fluid Properti
Tae Manual Input data
12 ~ | Purelig
Input Data Ligquid
Mormal liquid flow lb/h 1000
Flrw teamnaratiirs A=oF 100
#) double-click the record to select
0 Cancel




Fluid Properties Cont’d

Mixtures
* Select the first component
* Inthe component box, enter the percentage
e Continue until the remaining percentage equals zero

* Click calculate button in the component box and the program will calculate

and enter the mixture values

Exit Liquid | Gas, steam or vapor Help

File  Engimeering Units | Fluid Properties | Baze condition

Tag Manual Input data
12 Pure liquid

Input Data Liquid Mixture
MNormal iquid flow Lbn01000
Dotriacontane o
Flow temnerature ArseF 100
) Mot Mﬁlﬂ -




Material Selection

 Material selection is also considered to sizing
restriction orifice. It effects the thermal expansion
factor of element value.

1. Click the Element material to display the materials
screen.

2. Select the required material on the materials screen.
3. Repeat for the Pipe material.




Input Data

The options selected enable the input boxes of the data required for the calculation.

As example, the enable input for orifice size calculation :

1.

2.
3.
4

o

Enter normal liquid flow
Enter flow temperature
Enter inlet and discharge pressure

Select desired fluid properties select either Manual Input data, Pure Liquid or
Liquid Mixture

Select desired pipe inside diameter




Program menu - It clears the calculation and returns to the main menu.
New — It clears the screen for a new calculation.

Save - It saves a new record if not previously saved or saves changes to an
existing record to database. It is also used for saving temporary data, thus,
the recorded data can be done printing calculation process.

Export data — It saves input and output calculation record in *csv file.
Import data — It opens *csv file record.

Print calculation — It is enabled after calculation and save is made. It displays
the screen to print a calculation.

Exit — It leaves the program



Engineering Units

Base Conditions

Fluid Properties

Material Selection

Input data

Filing and Moving On




English units can change units in
calculation to be english units
standard, it comprises :

v" Massflow
v Volumetric flow
SI _units can change units in

calculation to be SI (International
System of units), it comprises :

v' Massflow
v Volumetric flow
User file units can change units in

calculation based on desired user
(can be setup in review units
menu)

Engineering Units

i Restriction Orifice Plate Program - [Gas Flow|

Ez

et

Exit

Liquid (Gas, stzam or vapor

9 s ¢ e

Help

File

Tag

.

Inpu

M

Fl

Engineenng Units | Fluid Properies

Mass flow - English units

Welumce flow  English units
Mass flow - 5 units
Yolume flow - 51 units

User file units

Review units

Base canditicn

In

[

et pressure psig

scharge pressure psig




Base Condition

This program follows the I1SO standard,

base pressure

Barometric Pressure :

14.696 psia

: 14.7 psia
base temperature : 59 degF

Temperature :

59




Fluid Properties

* Enable when the pressure & peicion Orfice Plste Progeom - [GasTlow]

and temperature are El
entered : o
e Available : @ 3 o
> Saturated Steam . pit | e | Gas steamorvapor | ep
File  Engineering Units | Fluid Properties | Base condition
» Superheated steam . Vanusl It Dats
> Pure GaS Saturated Steam
> IVIiXtures Input Data Superheated Steam
Pure Cas
» Manual Input Data Normal gas flow Gias Mixture
Flow temperature de-gF
Inlet pressure psig
Dizcharpe prezzure pzig




Fluid Properties Cont’d

Pure Gasses
* Find the desired fluid name
e Select (or double-click) it
* The fluid properties will be entered

File Engineering Units Fluid Properties Base condition

Manual Input Data

Tag
1-Octens
Saturated Steam
1-Pentene
" Superheated Steam
! Data : 2-Methyl-Hexane

Pure Gas Acetylene
Hormal gas flow Gas Midure & F Ammonia

Flow temperature degF 100

Benzene
Inlet pressure psig 30 Carbon dioxide
Discharge pressure psig 1q Carbon menaxide

*} double-click the record to select




Fluid Properties Cont’d

Mixtures
e Select the first component
* In the component box, enter the percentage
e Continue until the remaining percentage equals zero

Click calculate button in the component box and the program will
calculate and enter the mixture values

| 5| Restriction Orifice Program - [Ferm_Gas] .| Gas Mixture

' Select Gas Components
= Remaining %
. O 1,3-Butadiens - b . 100
@ jf o 1.3-Cyclopentadiens eI
s E 1-Butene Pr—
i Liquid Gas, steam or wapor 1-Decene
bt ' P Help 1-Octene
File  Engineering Units Wan 1-Pentens e
2-Methyl-Hexane
Tag Manual Input Data | Acetyiens
Ammonia

Saturated Steam

Aroon Qgx
Input Data Superheated Stearmn | Carl ide

Cis-1 diene
Pure Gas Cis-2-Bifene

ARSI Gas Mixture Cyclohexans
Flow temperature degF 1 " Cyclopropane
Docosans
Inlet pressure psig Dodecane
Dokriacontans - o
Normalize




Material Selection

 Material selection is also needed to sizing restriction
orifice. It effects to thermal expansion factor of
element value.

1. Click the Element material to display the materials
screen.

Select the required material on the materials screen.

Repeat for the Pipe material.

(=] Restriction

Critical tempetatuny oepr. SAL.14




Input Data

The options selected enable the input boxes of the data required for the calculation.

As example, the enable input for orifice size calculation :
1.  Enter normal gas flow
2 Enter flow temperature
3. Enterinlet and discharge pressure
4

From the Fluid Properties, select either Superheated Steam, Saturated
Steam, Pure Gas, Gas Mixture or Manual Input Data

o

Select desired pipe inside diameter
Select desired element and pipe material
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Program menu - It clears the calculation and returns to the main menu.
New — It clears the screen for a new calculation.

Save - |t saves a new record if not previously saved or saves changes to an
existing record to database. It is also used for saving temporary data, thus,
the recorded data can be done printing calculation process.

Export data — It saves input and output calculation record in *csv file.
Import data — It opens *csv file record.

Print calculation — It is enabled after calculation and save is made. It
displays the screen to print a calculation.

Exit — It leaves the program



Calculation Printout

» This program will print the input and output calculation data and one
associated comment. The comment is included in the data sheet for
reference purposes.

» |t also creates the default printout headings. The headings are printed
at the top of all printouts.

 File > Save - Print Calculation

Restriction Orifice Program - [Liquid Flow P - P
rogram - [Liq . Restriction Orifice Program - [Liquid Flow] Restriction Orifice Plate | Calculation Data Printout o[ )
| |
o ’ Date : 12/2972015 9:34:24 AM
@ j{ o @ j', o Printout headings and data
g ¥ -
St
R . i KLM Technology G
Exit Liquid Gas, steam or vapor Help - Liquid Gas, steam of vapor Help Title echnology Lroup
- ) ) . ) ) " Retriction Orifice Program Ver1.0
Sub Title
File | Engineering Units  Fluid Properties  Baseco | [, Engineering Units  Fluid Properties  Base condition e
© New  Ctrl+N Fluid ® New CtileN e Project name  Liquid Flow
|H Save +5 | Benzne | Bl S Cliles F— Project Moo ROP-M
» B : Manufact Manufact
: Calculate before Save data ... Export Data nufacturer =Manufacturer:
« Imp + Import Data Model zModel:
= Print Calculation  Ctrl+P w |L»H-] Print Calculati trl+P |I1 !!! l Motes Test Calculation
O Close fF 100 O Close k oF 100
Tnlet pressure psig 40 TRISE press Save before Printing | 40
Discharse pressure psig 10 Terte e T = 10 =
Vapor pressure psia 32126954 524 Vb rnETE o 3.21269541526478 IH Save Headings ‘G Cancel ‘ w

TH




Calculation Printout Cont’d

KLM | e
Save . Saves t h e h e a d i n gs T »ﬁ

Cancel. Returns to the calculation form
without printing

uuuuu

Normalliquid flow 1000.0000  Ib/h

OK. View report calculation, then i peied

prints the headings and calculation o i o

isc @FTP 44 cp
. . .
using the Windows Print Manager. e

Element materi 304
e material 304 stainless steel
: Output Data :
rati 0.

Reynold b 4080.8371

ssssssssssss 30 psi

Max power loss hp
Imume n

Selection based on <Manufacturer>  Model <Model>
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Importing Data into a Calculation

To Import process data into a calculation :

Make a sequential file for each calculation. Files to have a filename(Suggest
the tag number) with no extension (eg ROP-LiquidData-24).

* Take the Import data menu option.

=
0 = e
D Et Liquid | Gas, steam orvaper | el
m Enginesring Jnts  Fluid Properties  Base conditior
© New Ctri+N Fluid

H sawe Ctri+5
+ FeportData

L
| ! Impar: Data

Frint CalLulalivh “CLil+P F

e} Close F
Inlet pressure psig

Discheres pressure psig

'
Varmr meacon o mEla



Importing Data into a Calculation

* Find the required file. (Using standard Windows procedures)
* Select the file and the data will be loaded.

vl RGP_L: u:ka T 1f¢;mzaﬂ;52m Microsoft Office E... |
o * If the import is successful it will appear
= the following information
JF Music
| Pictures M
B8 Videos R
A puth
18 Comput
E etwork ™ i J k @ Import frem 'ROP-LiquidFlow-24.csv' has successfully!

File name: ROP-LiquidFlow-24.csv v | Cursor Files (*t; *esv)

[o%[ caml

OK

* Proceed with the calculation and save the data.



Installation

* Click Restriction Plate Orifice Ver1.0_Setup.exe = Click Next
* Enter your registration, click Next

Registration
Welcome to the Restriction Orifice Plate E¥ostin Inifed. YOUX Yeisiration ¥ fogrmegtiot
Ver1.0 Install program.
This program allows yvou te install Restriction Orifice Plate Wer1.0 on Please enter below your registration code, as indicated in your registration document .

your hard drive.

It is strongly recommended that before proceeding, you ensure that
no other Windows programs are running.

If wou do not wish to install Restriction Crifice Plate WVer1.0, click

“Exit’ now, otherwise click "Next’ to continue.

Browse

Click "Next’ to continue.

'__fﬂﬂ_c&_ll_%[. x| | [(<msex ) [ wee- | [




Installation Cont’d

* Click Next on Directory page

Directory Confirmation
Choose an installation folder and click Next to continue. “ou are now ready to install Restriction Orifice Plate Ver1.0.

Restriction Orifice Plate Ver1.0's files will be installed in the foliowing directory:

CAKLM Technology Group\Restriction Orifice Plate Ver1 0 { o
— This program will install Restriction Orifice Plate Ver1.0 into C:\KLK Technology Group
Disk space nesdad 12 Wb \Restriction Orifice Plate Ver1.0.

Available disk space : 25781 Nb

Click " e Click *Start’ to install Restriction Orifice Plate Wer1.0.

e ) (ol (=) |




Installation Cont’d

* |Install on Process

.-—Il-u
et ESLIRCLIATE A - : =L AS LTS i | |
Installing
Installation in progress, please wait.

File : C\.ARestrictionOrificePlate. MDB

100%

= Back || Next = |[ Cancel




Installation Cont’d

* Install .NET Framework 4 for requirement
system( if NOT Exist on PC)

“#, Micrasoft NET Framework 4 Setup T
NET Framework 4 Setup nJ )
Hiees 2080 M st ST o o fier || ¢ Install Crystal Report for requirement system
(if NOT exist on PC)
MICROSOFT SOFTWARE 3
SUPPLEMENTAL LICENSE TERMS -

Welcome to the SAP Crystal Reports runtime engine
for .MET Framework (32-bit) Installation Wizard

%haue read and accept the license terms.:

It is strongly recommended that vou exit all Windows
Db e et 3aMB programs before running this Setup Program.
Click Cancel to quit Setup and dose any programs you have

Download time estimates: Diz-p: 57 minutes running. Click Next to continue with the Setup program .

Broadband: 7 minutes

WARNING: This program is protected by copyright law and
international treaties,

Unauthorized reproduction or distribution of this program, or
any portion of it, may result in severe cvil and criminal
penalties, and will be prosecuted to the maximum extent
possible under law,

&
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Installation Cont’d

* If the installation is complete it will display a confirmation
* Click Exit

T L“'.-"“';:“- nstall Program . |
[ e b e S e e e e R s e E ||l
End
Installation completed.

Restriction Orifice Plate Veri.0 has been successfully installed.




Installation Cont’d

* Enter password application and

click OK
* Applications will be open

| Gad Festmir B i T T e
Q9 = (2] L=
e [ it e e e ey
{ Exit

Ligusd Gux rinam orwupsr Halg




Restriction orifice program is specially designed to assist
engineers for limiting the flow which is the intended
purpose of reducing the flowing pressure or the rate of
flow.

KLM Technology Group Restriction Orifice Program is very
useful to calculate proper orifice size, flow rate, and
discharge pressure based on conditions imputed. This
program is also completed with many features that assist

the engineer.



This is one of the best stand alone Restriction Orifice Plate
program available.

Liquid and gas, steam or vapor flow options.
Multiple units of measure choices - mass or volume

Physical properties based on chosen temperature and
pressure

Element and pipe material selection
5. The ability to estimate maximum power loss

6. The ability to estimate minimum plate thickness at room
temperature



Purchasing Software

Restriction Orifice Plate Program Verl.0

USD S 299.95

For detailed information :
info@klmtechgroup.com




Thank You



