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1. Revision Control

Rev Issue date = Description
1 Jun 2013 Issued
1.1 Jul 2016 Reformatted
1.2 Jul 2016 Updated images
13 Nov 2017 | Reformatted
1.4 Sep 2018  Updated in accordance with brand guidelines
2.3 20/05/2025 Updated as per release.
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FLOCALC is the KELTON calculation package designed for flow measurement engineers and
technicians. FLOCALC is the fourth generation of this application redesigned to work with current
operating systems. FloXL enables FLOCALC calculations to be executed as functions within Microsoft

Excel workbooks.

3. Installation

FLOCALC is delivered with an installation manual to guide the installer through the process of
installing the application and accessing your licensed calculations. The installation manual is available
from the KELTON website here or from the KELTON support team at support@kelton.co.uk.
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4. Getting Started

4.1. Running FLOCALC

FLOCALC can be started from the Windows start menu located under the KELTON drop-down list.
Alternatively, a shortcut to the application is installed on the desktop.

4.2. The FLOCALC Workspace

FLOCALC will open to display the workspace, from which users can access all elements of the
application. This workspace features a ribbon with three toolbar options that switch automatically as
the application is used.

[ FLocaLCnet 2. Keton - 3 - &

4.3,  The Home Tab Toolbar

This toolbar contains buttons for creating and saving workbooks and calculations along with features
such as viewing help files for the application and the unit converter utility.

£

4.4, The Workbook Tab Toolbar

This toolbar becomes visible when working in a workbook and contains buttons to action associated
commands for manipulating workbooks.

I FLOCALC net 2.0 (32-bi)[Licensed to: Kekton - Anrew Pender (T58120) v3.0.0, Renewal due: permanent] - o
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4.5.  The Calculation Tab Toolbar

This toolbar becomes visible when working with a calculation and contains buttons to action
associated commands.

I FLocALCnet 2.3 Kelton - Andres 3 - 8 x
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5. Calculations

5.1.  Selecting a Calculation

FLOCALC grants access to the KELTON Common Calculation Library (KCCL), a continuously updated
collection of calculations incorporating the latest standards. To select a new calculation, select the
Calculation from Library button on the Home toolbar, or use the same option on the Calculation
toolbar.

[ FLocaLC net 2. Keton - 3 - &

Horme Workbook Caicuiation L]

In the KCCL, calculations are identified by a C reference, which serves as the base calculation number
used by KELTON for management purposes. In FLOCALC, there is also the F reference which is the
FLOCALC specific calculation reference number. Selecting either reference number will sort the
calculations in numerical order. Alternatively, selecting the title will sort the calculations
alphabetically. Several other options are also available to help find and select the desired calculation.

5.1.1. Group

Calculations are organised by the standard body they associate with. Selecting a standard body group
from the left-hand pane will filter the KCCL to display the calculations which belong to that group.
Selecting All will show all calculations, excluding those in the Legacy group which are only available in
the 32-bit version of the application.

5.1.2. Show Legacy Group

Select this option to display Legacy calculations. These calculations are included in the KCCL to
maintain compatibility with those created in previous versions of the application. Most Legacy
calculations have been updated to newer versions, which may offer additional options or different
calculation methods.
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5.1.3. Show Locked Calculations

The KCCL will display all calculations by default. Calculations not included with the purchased license
can be hidden by using this checkbox.

5.2.  Opening a Calculation

Open a calculation by either double-clicking the desired calculation in the KCCL or by selecting it with
one click and pressing OK.

5.3.  Executing Calculations

All calculations follow a similar structure and contain most of the following tabs.

5.3.1. General

This tab includes header information that can be added to the calculation for traceability. Users can
enter details into predefined fields such as Site, Tag, and Client, or add custom notes to provide
additional context for the calculation. This is especially useful when saving a calculation report or
sharing the calculation with other users.

The date the calculation was last modified, the KCCL reference and the date the calculation was last
modified in KCCL is also included on this tab.

I FLocALC net 2.3 Kelton - 3 - o
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5.3.2. Options

This tab contains Options which determine how the calculation is performed and which parameters
are required. In this example, users can choose to solve for Standard Density or Density, specify the
Commodity Group, and set the Standard Temperature. In some cases, modifying the default options
may reveal additional options to further define the inputs required for the calculations.

[ FLocaLCnet 2. Keton - 3 - &

5.3.3. Inputs

This tab provides the Inputs for the calculation defined by the options selected.

The available inputs for a calculation may change based on the selected options. In this example,
Standard Density appears as an input because the option to solve for Density from Standard Density
was selected. If the option to solve for Standard Density from Density were chosen instead, the input
required would be Density.

The engineering unit for each input can be altered by selecting the unit and picking from the drop-
down options available.
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I FLOCALC net v2.3. Kelton 0, — a X
Home 'Workbook Cakculation e

5.4. Constants

This tab defines any constants used in the calculation and appears only when applicable.

5.5. Intermediates

This tab displays intermediate values generated during the calculation of the required output(s),
making it useful for troubleshooting errors or discrepancies.

B FLocALCet 2

nfactor ot 60'F 00OTOIO2B41ETTTY /C
0562415673058 kg’
presiiiy foctor (Fp) 92060446037385E-05 P

cipl

1.00184338089152
1
1,00184338089192

The intermediate results are shown at full precision as default but can be individually or collectively
rounded or truncated to a specified number of decimal places.

To round all items in a group to the same precision, select the 'P'in the group header.
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To round individual items to different levels of precision, select the value and select the ‘P’ to the
right hand side.
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5.6.  Outputs

This tab displays in the same way as the Intermediates. Both resolution and engineering units can be
selected for intermediates and outputs.

B FLOCALC et 23 Keton

5.7. Report

The tab presents the calculation in the form of a report.

8 FLOCALC net v2.3. Kelton 0, a X
Home 'Workbook Cakculation e

= o

o
pte  Copy  CopyToNewWorkbook ooy To Ose o precison Sve  Sweds CoseCaicuston

Inputs  Intermediates  Outputs Report

¥ Options.  lnputs o ntermedines. ¥ Outputs

< > X 6w « T >N REO B-Q

FLOCALE KELTON,

API Density Referral 2004 (Incl Amnd 2007)

Date 20241111 TiGie i
Prepared By Andrew Pender Sig
Tag Number Gleat

Data Reference
KCCL Reference o5

Description
Notes
Options

Solve for Density from standard density (Type 1/1M)

Commodity group Crude oil

Standard temperature 18°C
Inputs.

Alternative conditions

Temperature 15°C

Pressure 21bar

3 1.01325bar

Standard Density 780kg/Sm*
Intermediates

Intermediates

Thermal expansion factor at 60°F 0.0010102843187779/°C

Density at 60°F 779 562415873058kg/m*
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5.7.1. Report Options

Tailor the report for generation by unchecking the tabs that are not required. All tabs will be included
in the initial report preview by default..

The report toolbar contains buttons for navigating between pages, as well as options for printing and
exporting the report in various formats.

5.8.  Input Warnings

Some calculations include logic which displays warning messages based on the inputs entered. Any
warnings will be displayed in red text next to the associated input.

I FLOCALC net v2. Keton - ), — x
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5.9.  Saving Calculations

To save a calculation, select the Save button on either the Home or Calculation toolbar. If the
calculation has not been saved previously, the Save As button will be available, allowing you to save
the file in any location with the .fcx calculation extension.

The Save button will be greyed out if the calculation is already saved, but will become available once
the calculation is modified or information is added. An asterisk (*) at the start of the calculation title
indicates that the calculation has been changed or edited since it was last saved.

Save As X
K]

« v » ThisPC » Desktop » FLOCALC v | O

Organize » Mew folder B= o

Apps o Name Status Date modified Type Size

Attachments
I Desktop

% Documents

Mo iterns match your search

= Documents - Standards
Knowledge and Guidance
Microsoft Teams Chat Files

&= Pictures
Recordings

[ This PC
8 3D Objects
[ Desktop

1% Documents L - >

File name: ~

Save as type: | Calculation (*fox) ~

~ Hide Folders Cancel

5.10. Opening Calculations

To open a previously saved calculation, select the Open button on the Home tab toolbar or use File
Explorer to locate and open the saved file directly.
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5.11. Calculation Templates

To create a calculation template, open a calculation and set the required options and units. Then,
select the Save As button and save the file as a Calculation Template (*.ftx). The advantage of using a
template is that it allows you to generate new calculations each time without altering the template
itself.

To create a new calculation from a template, select the Calculation from Template button on the
Home Tab Toolbar. The new calculation will appear with an asterisk next to the title, indicating it can
be saved. Selecting the Save button will prompt you to save the calculation as a new file, while
keeping the template intact.

I savens x
U » ThisPC » Desktop » FLOCALC VN J] Search FLOCALC p
Crganize = Mew folder Bz e

Microsoft Teams Chat Files ™ MName Status Date modified Type Si

ze
=] Pictures

Mo items match your search,
Recordings

[ This PC
8 3D Objects
[ Desktop
'ﬂ Documents
‘v Downloads
J’) Music
& Pictures
B videos
5 0S (0

Ty Y— ¥ % 4

File name: ~

Save as type: | Calculation (*.fox) L

Calculation [*fcx)
Calculation Templates {*.fhc)

# Hide Folders

The advantage of using a template as opposed to saving and editing a calculation file is that a
template will create a new calculation each time it is used whilst leaving the template itself intact.
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6. Workbooks

6.1. General

A workbook is a collection of calculations that are saved as one single file. The purpose of a workbook
is to keep related calculations together and to enable passing data from one calculation to another or
to share inputs.

Note there is no reporting capability with workbooks.

6.2. Creating a New Workbook

To create a workbook select the Workbook button on the Home toolbar or the New Workbook button
on the Workbook toolbar. When the new workbook is created the Workbook button will be selected.

I FLOCALC net 23 deey - )¥300, - o8 X
Home w % | Caicuation L

Reference | Dote | Peparcaty | Sie [ BgNo | Clent | Dainfiefrence | Tite |

Header information can be entered into the Workbook as shown above.

6.2.1. Adding Calculations from the Library

To add a new calculation from the library, select the Add from Library button on the Workbook
toolbar. This will open the same calculation selection window as described previously.

6.2.2. Adding Calculations from a Template

To add a new calculation based on a template, select the Add from Template button on the
Workbook toolbar as outline in Chapter O.

6.2.3. Adding saved Calculations

To import a calculation which has previously been created and saved, open the calculation as shown
previously.
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6.2.4. Using Workbooks

Once a workbook has been created and calculations have been added they will appear in a list:

B FLOCALCnet 23

Home Vioroook

Optor Inputs I Outputs

Title | Gas Metering

Last Modified 024 130636 Prepared By AndrewPender
Ste | Export Gas Client

Ope Enabied

Orifice Metering Sation

TR

fo14 T1/11/2024130542 AndrewiPender AGA 81994 - Gas Density and Compressibilty 1
003 T1/11/2024130542 AndrewPender 1S0 637611995 Calorific Value and Relative Densty 1
for0 T1/11/2024 130542 Andrew.Pender 1S05167:2003 Orfice Fow Calculation 1

Calculations in the workbook can be opened and used in the same way as stand-alone calculations.
Alternatively, the tabs at the top of the window can be used for setting options, entering inputs and
viewing results from any calculation.

In this example, a workbook to calculate the mass and energy flow rate through an orifice meter has
been created. The flow rate is calculated in accordance with ISO 5167, the density is calculated using
AGA 8 and the calorific value is calculated using ISO 6976.

When adding calculations to a workbook the order is significant; calculations can only use values from
other calculations if they appear before them in the list.
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6.2.5. Setting Calculation Options

The Options tab will enable the expansion of each calculation in the workbook and set the options.

8 FLoCALC et 23 eton 3 x
S

Home Vioroook

Optor Ints Outputs

~ FO14- AGA 81994 - Gas Density and Compressibiliy

@ ipentane
nPentane

| 7003 - 150 6976:1995 Cal

| FO70-150 51672003 O
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6.2.6. Inputs

The Inputs from for each calculation are grouped and can be expanded by selecting on the arrow to
enter the values and select the engineering units.

B FLOCALC et 23
vome | worook

©

Ll

o

°
AddFromTemplate  OpenCalc BrportCale  Remove.

Optior s | ot Outputs

Input Vae | Units | Source | |
~ FO14 - AGA 8:1994 - Gas Density and Compressibility

~ F003 - 150 6976:1995 Calorific Value and Relative Density
~ FO70.- 150 5167:2003 Orifice Flow Calculation

On the first calculation in the list the only option available for inputs is User Entered but on
subsequent calculations the inputs may be taken from previous calculations in the list.

In this example the input composition for FOO03 is taken to be the same as the input composition for
FO14 preventing the composition from being entered twice.

I FLocALC net 2.3 Keton 3 — 8

nput Vakie | Unts | Source i
~ FO14- AGA 8:1994 - Gas Density and Compressiblity

~ FO03 - 150 6976:1995 Caloific Value and Relative Density

Standard Analyss

<o+
Refinery Trace Gases.
Etrylene
Propyiene
1-Butene
cis-2-Butene
trans-2-Butene

2 Methyipropene
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The outputs from FO14 and FOO3 are utilised in FO70 as inputs. This example shows the input for the
line density required to calculate flow being linked to the density calculated by AGA 8.

i )

General Options s Intermediates  Outputs
Input Voo Ursts Source
© FOM . AGA 81954
~ Fo03
~ FOT0 - IS0 5167:2003 Orifice Flow Calculation
Pipe data
Pipe Gameter 0 men
Pipe temperature cosfficent 0000023 rc
Ppe calbeation tempenstre 20 <
Flow element data
Orfice dameter 20 -
Orifce temperature coetficent 0000023 e
Oriice calbraton temperature 20 <
Process data
Dyrams vaconty oone @
Drfferertal pressure 450 mber
Upstream temperature % < FO14/Line condtony/Temperature
Upstream pressure 3 bar FOM/Lne condtions/Pressure
Upstream densty 0011067708 kym'  FOM/Line conditions/Density
Ientropic exponent 13
Calorific vaboe
Calorific vaive 41.140933773%623 1y FO03/Reat/Calonic Value (Supericr)

Intermediate and output values are displayed for each calculation:

B FLOCALC et Keton-
Home | worsook | Cauaton

y x ©

o ° °
NewWorioook  Copy  Save  Saveds Close Worksonk | AGS From Ubrary  Aca From Tempiste  Open Coc B

Optiors  Inputz Intermedates  Outputs
Name. T Vel [
~ FO14 - AGA 8:1994 - Gas Density and Compressiblity

RO - 150 6876:1995 Calorific Value and Relative Density

~ FOTO - 150 5167:2003 Orifice Flow Calclation

Flow rates

Mass 174401492862218  tommerhr

Energy 7314836743234016.05 Glfne

Once the links have been set up in a workbook it is recommended that the workbook be saved as a
template so that similar calculations can be performed without having to go through the process of
setting up links again.
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7. FloXL

FloXL seamlessly integrates FLOCALC's calculation capabilities into Microsoft Excel, enabling users to
access its functions directly within Excel without running FLOCALC separately. FloXL is however an
add-on to FLOCALC and cannot be purchased separately. A valid FLOCALC license is required to utilise
FloXL.

7.1.  Adding a FloXL Function

To add a FloXL function, select the Add Formula button on the KELTON FloXL toolbar.

@ Auosove @0) BB D~ & Y T FLOCALCUserManualxlsx (B Nolsbel « Sved~ | £ Search ® - o «x
Fle  Home Insert Pagelayout Formulas Data Review View Automate Help Kelton FloXL [© comments | EEEEg

['x fm = Import Formula
JE JY

Add Ed;t [ Export Formula
Formula Formula € Help

Keiton FloxL A

At ~ i 5 v

(R I S N SRV P

B3

This opens a window where you can select the appropriate calculation from the KCCL. Similar to
FLOCALG, calculations can be filtered based on the standard body they associate with.

In this example, a function for the 2004 API density referral calculation (FO60) is selected.

ﬂ Select Calculation — d b4
All F022 - |P Paper 2 - Density Referral
AGA F023 - API Density Referral 1980-86
_ FO28 - API/Table 54:1952 - Density Referral
ASTM FO029 - |P Paper 2/Table 3411952 - Density Referral
GPA FO90 - GPA - TP-27:2007 - Temperature Correction for NGL and LPG |
P FO97 - GPA TP-25 - NGL and LPG Density Referral Calculation
150 FO92 - GPATP-27 - NGL and LPG Density Referral Calculation
Legacy FO84 - APl Matural Gas Viscosity Calculation
EPA F103 - APl/Table 24:1952 Density Referral
F315 - NORSOK - Annex D - Water in Oil Calculations
Cancel
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7.2.  Configuring FloXL Function

The calculation will open in a window similar to the tabular structure found in FLOCALC.

7.3.  Options

See FloXL equivalent window to FLOCALC calculation in Chapter O.

Kl 4P| Density Referral 2004 (Incl Amnd 2007) — O >
Options Inputs Resuits
Conmenty group
@ Density from standard density (Type 1/1M) & Crude oil

Standard density from density (Type 2/2M) Fuel oils

Density at alternative conditions from density at observed conditions (Type 3/3M) et fuels
Transition zone
Gasolines
Lubricating il
User entered

Standard temperature

@ 15°C
20°C
60°F
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7.4. Inputs

When configuring the inputs, ensure that the FloXL units match those used in the spreadsheet;
otherwise, the calculation will not return the correct result. FloXL units are used for the calculations,
while any units displayed in the spreadsheet are for reference only.

There are a number of ways in which the input can be referenced to a cell in Microsoft Excel.

Kl 4P| Density Referral 2004 (Incl Amnd 2007) — O >
Options Inputs Resuits

Alternative conditions

Temperature 15 €

Vapour pressure 1.01325 bar

Density 0 kg/m’
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7.4.1. Cell Selection

To use this method, first select the desired cell within Microsoft Excel and then select the button next
to the parameter to map the associated value from the worksheet.

This method works best when you arrange the windows on the screen to display the Microsoft Excel
workbook and the FloXL calculation window side by side.

Switching between both windows is also possible.

Inpots Resuits

Fle Home lnsert Pagelayout Formulas Data Review View Automate Help Kelton FloXL [ comments |
i
% [ = importFomula
= [ 2 L s
Presare 101325 b Etrane Sheet21C13 % i ok
mula @ Help
S Keton iox ~
n-Butane. ‘Sheet21C15 % c12 vt v o b
iume  seezco % A f c o e ; s H s x .
nPenane  ‘Sheet2CT7 »
e woail]l 2 Meter Parameters
iPentane  ‘Sheet2'C18 % 3 [Pipe Diameter | 12[inches [APrViscosity (Fos4)
[Orifice Diameter | 180[mm | [Dynamic Viscosity [ootoeeslce |
[ 3
hee S0 [ % 6 Process Variables [AGA 10: 2003 (F033)
7 Temperature | 20[degC Isentropic Exponent 1.398549]-
rhepane  Sheccot [ % e Pressure I 75]bare [Vetocity of Sound [aw0estfmis |
n-octane ‘Sheet21C22 % ) Differential Pressure | 937.06|mbar
10
Corbonoice Srezs @ % i o [AGAB:1994 (Fo14)
Nitrogen sreezic26 [ % 12 [Methane 94|mol % Density 63.27877|kg/m’
13 [Ethane 39[mol%
14 Propane 0.4[mol % 150 6976: 1995 (F003)
15 n-Butane 0.3[mol% [Catorific Value (Mass) | 53.98676Mi/kg
16 iso-Butane 02[mol% [Catorific Valus (Volume) | 39.42771Mirsm®
7 n-Pentane 0.07|mol % | 0.730186]kg/sm’
1 iso-Pentane 0.04mol%
19 [neo-Pentane 0.02[mol % 1505167: 2003(F070)
n-Hexane 0.04[mol % Qs 202.2165[tonne/hr
21 n-Heptane 0.01]mol % Qi | 276938.3]5m7/hr
2 [n-Octane 0.02]mot % Qe [ 10919035[My/nr
2 [n-Nonane 0[mol%
[n-Decane 0[mol %
25 Carbon Dioxide 0.4[mol%
2 Nitrogen 0.6[mol%
27 Total 100[mol %
28
2
2
3
35
3 .
Sheett  Sheet? + P ——————
Ready B Accesibily: Investigate i} B - s

7.4.2. Typing

The cell reference can be typed directly in place of the FloXL input value. Once entered, the cell
reference will be linked to the worksheet that is currently selected.

Named cells in Microsoft Excel also integrates with FloXL. Simply enter the cell name in place of the
cell reference.
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7.4.3. Cell References

As with any other Excel functions, absolute and relative cell references can be used by preceding the
row numbers and column letters with the $ symbol. This ensures the reference behaves as desired
when copying or moving the formula.

KBl 4P| Density Referral 2004 (Incl Amnd 2007) — O >

Cptions Inputs Results

ﬁ:lti':mati\re can&itians

Temperature "Sheet11C3 " Warning: Cell is empty

Pressure "Sheet113CH bar g Warning: Cell is empty

Vapour pressure 1.01325 bar

Density ‘Sheet11C2 kg/m® Warning: Cell is empty
7.5.  Results

Intermediates and Outputs all appear in the Results tab. The process of linking these values to
Microsoft Excel is the same as when configuring inputs.

Kl 4P| Density Referral 2004 (Incl Amnd 2007) — O >
Options Inputs Results
Group | Name | ‘Value | Units | Cell Reference | i

Intermediates Thermal expansion factor at 60°F 0.00164675763853437 /C |:|

Intermediates Density at 60°F 0 P —
Intermediates Scaled compressibility factor (Fp) 0.000241710462820207 /P2 |:|
Intermediates Cpl 1 Scalar I:l
Intermediates Ctl 1 Scalar |:| (>>]
Intermediates Ctol 1 Scalar I:lm
Cutputs Standard density 0 kg/Sm*
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7.6.  The Excel Function

When the FloXL function is integrated into Microsoft Excel, it will be visible in the formula bar for the
cell referenced in the Results tab.

Bl Autosave (@ B ©~ 0 S 5 FLOCALC UserManualxlsx (2) Mo Label « Last Modifiec: 3h ago 2 @ =, O x
File Home  nsert  Page Layout Formulas Data  Review View  Automate Help  Kelton FloXL | 2 comments |
Elli' X | Aptas Narrow v“1j_:| % % B Conditional Formatting ~ @ p @
Paste E@ v BT U~|A K Alignment  Number %Format asfahlesr Cells Editing | Sensitivity =~ Add-ins = Analyze
ki &~ ﬁ & v N 57 Cell Styles~ - - ¥ Data
Clipboard ] Font ] Styles Sensitivity Add-ins ~
C6 v i Jx | =@Kccl("Fe60","0|Outputs|StdDensity|Kgperm3™, "Solve|StdFromDen|ComGroup|Crude|StdTemp| -~
15", "Inputs | Temp|Celcius™,Sheet1!C3, " Inputs|Pressure|barg”,Sheet1!$C%4,
"Inputs|Vapour|bara”,1.81325, " Inputs|Density|Kgperm3”,Sheet1!C2)
A E ; D E = G H | J; K L &
1 {
2 | Measured Density 780 kg{m3 CPL 1.001646 -
21| Temperature 42 degC CTL 0.973869 -
4 Pressure 16 barg CTPL 0.975472 -
|
6 Standard Density 799.5131?6_|kg}3m3
7 {
8
g {
10|
12 |
i3 |
14|
15|
i6
|
18
19|
20 |
21|
22|
23
21".
25 |
26 |
27
28.
29.
30|
31
32
33 |
31‘._
35 H
Sheetl = gheet2 + ;4 S B
Ready ﬁAccessTbT{T‘ty:lnvesﬁgate B F ———+ 100%
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7.6.1. Editing FloXL Function

To edit a cell's function, select the Edit Formula button on the KELTON toolbar. This process is more
convenient than editing the function manually which is also possible. Note any changes will initially
apply to the function for the selected cell only.

FloXL functions behave like standard Microsoft Excel functions and can be copied, moved, dragged,
and dropped. This example demonstrates how density changes when the temperature of the oil is
altered.

n AutoSave (.:Off) [E_,g. Z) VR ? = FLOCALC User Manualxlsx @ Mo Label ~ 2 @ = ] X
File Home Insert  Page Layout Formulas Data Review View  Automate Help  Kelton FloXL | 72 comments |
Eﬁ A !Aptos Marrow 'Ht—:| E % [ Conditional Farmatting @ p @
Paste [@ ® B I U~AA Alignment = Number FEZ Format as Table ~ Cells  Editing  Sensitivity =~ Add-ins  Analyze
- | : - v 7 Cell Styles ~ - v 4 Data
Clipboard [ Font = Styles Sensitivity Add-ins A
E26 ~ Jx -
A L & D Sees g H 2 K L h.a
1 {
2 Measured Density 780 kg}m3
3| Temperature 42 degC
4| Pressure 16 barg
5 {
6 Standard Density 799.613176 kg}Sm3
? {
8 | Temperature (degC) Density kgfm3
9 | 0 §12.087259
10 5 806.305058
11| 10 804.511888
12| 15 800.708113
13| 20 796.894097
14 25 793.070204
15| 30 789.236799
16 35 785.394247
17| 40 781.542912
18 | 45 777683159
19 v
Sheetl “+ 4 S
Ready ¥ Accessibility: Good to go HH B ———+ 100%
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7.7.  Multiple Outputs

Some calculations generate several intermediate and output parameters. In this example, Cpl, Ctl, and
Ctpl are provided as intermediate results. Linking multiple results to Microsoft Excel will create
functions for each referenced cell.

23 AP Densiy Referal 2004 (ict Arand 2007 -0 ox|g ©
Optiors [ inputs || Resuls
Mle Wome et bagelyout fomss Daia Kevew \Viw Adomste Hep Keonrox. [ comments | (CEEEED
Goup | Name. | Ve Units | Cell Reference [ . 3 ——
et Ternl earsion acor s o7 Sooerzrossore. | | g fy S
. sz tgx T ExportFormula
ntemecintes Densiy ot 60 R R | R Vi
Intermediotes e compresssity ocor ) Oc00t2ssseTet0es2 pa [ | Keon Fant ~
ntemecintes Col Tooteaseesuste  scor  [Sheeic2 | [ o ME fev | =gKec1("Fogo”, "0] ity|Kgpern3", "Solve| | Conroup C v
Inemecdates Ci osrsssesToasSBE  Scor LA s c CNT I T T T TS
1
s nemgiaras, s [Seaiet B : Measured Density 780 kg’ L Looiese-
Oupus Standa density TORNTSTOBS st [GreetTCE [ Wering:Cellas contents 3 Temperature 2 dege oL osees -
A Pressure 16 barg L og7san2 -
s
6 Standard Density 799.613176 kg/Sm®
7
8 Temperature (degC) Density kg/m”
° o B20a7se
10 5 808.305058
" 0 o456
12 15 800.708113
13 20 '796.894097
1 25 798070204
15 30 789.236799
16 E
17 40 781542912
18 45 777.683159
19
20
21
2
2
2
25
25
2
2
2
20
51
2
5
2
35
35
a7 v
oK Sheet!  Sheet2 + P —————————— >
Reaty T3 Acesibity: investigae B E D o
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7.8.  Linking Calculations

Using FloXL is especially valuable when linking calculations. In this example, a workbook is set up to
calculate Energy Flow Rate, with various sources linked for the calculation of Calorific Value, Density,
Isentropic Exponent, and Dynamic Viscosity. All are connected to the same input composition,
meaning that changing a single parameter will propagate through to the output.

n AutoSave (.:Off) [E_,g. b it ? = FLOCALC User Manualxlsx @ No Label ~ 2 @ == 0 X
File Home Insert  Page layout Formulas Data Review \View  Automate Help  Kelton FloXL | 72 comments |
ﬂ ¥ AutoSum  ~ Logical ~ ¥ @ z) Reset ~ L’QZ
i @ Recently Used ~ @ Text~ E e [y "? Editar Defined Farmula Calcutatian
Function Financial ~ Date & Time ~ E w: Pythan [3 Initialization Names~ | Auditing~ Optians ~
Function Library Python Calculation A
G4 v I =@Kccl("F@94","0|HeavyReferenceFluid|mu|cP","","Process conditions|tInput|Celcius",15,
A =B ey E e H L L A
1
2 | Meter Parameters
3 Pipe Diameter " 12|inches AP| Viscosity (F094)
4 Orifice Diameter \\ 180|mm Dynamic Viscosity §.0106651cP
5 AN
6 | Process Variables
7| Temperature a0 2 193958549 -
8 Pressure 75 410.0651|m/s
9 Differential Pressure | & ; I
10 N,
11 Compaosition Wm
12 Methane il ; 27877]kg/m®
13 | Ethane :
14| Propane
15| n-Butane ss) | 5.99676]Ml/kg
16 iso-Butane 42771 |M)Sm*
17| n-Pentane 730186 | kg/Sm®
18| iso-Pentane s 7
19 neo-Pentane
20 n-Hexane 'W % D2.2165|tonne/hr
21 n-Heptane ﬁ— /Qﬁ 6938.3|5m T hr
22 n-Octane “ / Querey 919035|Mishr
23 n-Nonane f%ﬁ
24| n-Decane L %
25| Carbon Dioxide L7 4|mol %
26 Nitrogen & 0.6|mol%
27 | Total 100|mol %
28
29
30
31
32|
33
34|
35|
36 | .
Sheet1 Sheet2 + 1 4 S >
Ready i Accessibility: Investigate B H ——8—+ 100%
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