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0 Package Contents

0.1  Zip files for 32-bit Office®

The following zip files are delivered for your computer running a 32-bit Office® version.
Zip file "CD_FIluidEXL_Graphics_Eng_LibHeatEx.zip" including the following files:

setup.exe - Self-extracting and self-installing
program for FluidEXL Graphics

FluidEXL_Graphics_Eng_Setup.msi - Self-extracting and self-installing
program

LibHeatEx.chm - Help file for the LibHeatEx property
library

LibHeatEx.dII - Dynamic link library

FluidEXL_Graphics_Eng_LibHeatEx_Docu.pdf - User’s Guide

0.2  Zip files for 64-bit Office®

The following zip files are delivered for your computer running a 64-bit Office® version.

fZi dfiIe "CD_FIluidEXL_Graphics_Eng_LibHeatEx_x64.zip" including the following files and
olders:

setup.exe - Self-extracting and self-installing
program for FluidEXLGraphics

FluidEXL_ Graphics_Eng 64 Setup.msi - Self-extracting and self-installing
program

LibHeatEx.chm - Help file for the LibIF97 property
library

LibHeatEx.dll - Dynamic link library

FluidEXL_ Graphics_Eng_LibHeatEx_ Docu.pdf - User’s Guide
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1. Property Functions

1.1 Functions

171

Functional

Function Name Call as Function from LibHeatEx DLL Function
Dependence
k-A Ch

Pa= f(ITYPE’ CA ’g’NSPEC Phi_HeatEx PHI_HeatEx(ITYPE, kaCA, CACB, NSPEC) | Dimensionless temperature changes
k-A Ch .
—=f /TYPE,CDA,C-—,NSPEC kaCA_HeatEx kaCA_HeatEx (ITYPE, PHI, CACB, NSPEC) | Number of transfer units

A B
Ca k-A : ,
o =f /TYPE,CDA,C—,NSPEC CACB_HeatEx CACB_HeatEx (ITYPE, PHI, kaCA, NSPEC) | Heat capacity rate ratios

B A

Units: All quantities are dimensionless.

Equations:

Dimensionless temperature changes & — Phi tH1 — tho Determination:
1 =t A —  heating surface
CB C'A c, — heat capacit
A B k - heat transfer coefficient
Number of transfer units . .
k-A_ A9pn k-A . Cs Indexing:
CA AlgAmB CB CA A- flowA
' B- flowB
k,'A - A% - k,'A .C_A H—-  heating medium

Cs A% Ca Cs
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Ratios of the heat capacity rate

Cp - heat capacity rate flow A

Cg - heat capacity rate flow B

At - temperature changes flow A

Atg - temperature changes flow B

C,?;A - mean isobaric heat capacity of
flow A

cme - mean isobaric heat capacity of
flow B

Ca_D% Cg _Ada
Cs A% Ca A%

Ca =M - Cpa

CB :mB 'CpB

Atp =tpq—1ta2

Alg =tgq —1gp

hpo —h
cm, — A2~ A1

PA™ o —t
a2 —iaq
approximation:

1
CpA zE[CpA (ta1)+Cpa (taz )]

for pp = const.

m__ hgo —hg1

CpB for pg = const.
fgo —1g1

p
approximation::

1
Cme ~ E[CPB (tB1)+ CpB (tBZ ):|
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cooling medium

inlet of A and B
outlet of A and B

mass flow

isobaric heat capacity

specific enthalpy
temperature

pressure of flow A and flow B
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1.2 Range of Validity

The LibHeatEx property library has been developed to calculate different heat exchangers,
which have been taken from the VDI-Heat Atlas [3].

One of the two streams is referred to as heating medium and the other one as cooling
medium. The heating medium transfers thermal energy to the cooling medium.

Thermal losses to the surrounding are neglected, which means that the heat exchanger is
calculated adiabatically. The result of the first law of thermodynamics are functional
coherences between the dimensionless temperature changes Phi, the number of transfer

units u which is also referred to as NTU or N, and the ratios of the heat capacity rate
A

C—A or R. The basic functional dependency is (D:Ph/':f[k.'_A,Q_A

. In most cases the
Cg Ca Cg

equation cannot be solved for the other two variables. These functions are ’f_A: f( CAJ

Ca Cs

and C.__f(zp u] they therefore have to be calculated iteratively. In order to select the
B

A

correct type of the heat exchanger, please use Table 1 of this User's Guide or the help file
LibHeatEx.hlp. Each heat exchanger type is assigned to one number, which is specified as

the variable lrvpe. This is also the first input parameter for each function in Excel®.

There are also functions with a variable number of tube rows or passes which is indicated by
the parameter Nspec. Nspec is also given in Table 1 and in the help file LibHeatEx.hlp.

The functional dependencies of flow A with lrype and Nspec are

oa=f| ITYPE 2 k-A Ca ,NSPEC |,
Ca Cg
kAt irvpE, @5 CA NSPEC |, and
CA CB
Ca =fl ITYPE,pp, kA nspec|.
CB CA

The dependencies for flow B are

Op = f(/TYPE k-A CB ,NSPEC
Cg Ca

k-A =f(/TYPE,ch,CC.;—B,NSPEC , and

B A
C— =f| ITYPE, (DB,k. A ,NSPEC |.
Ca Cs
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The range of validity for the different parameters are shown in the following Table 1

Table 1: Range of validity

1/4

Quantities Range of validity
Dimensionless temperature changes: 0<Phis1
Number of transfer units: 0 < kaCA

Heat capacity rate ratios: 0 < CACB

Type of Heat Exchanger:

0<ITYPE<?24

Number of tube rows or passes:

0 = NSPEC for ITYPE 1-9; 12-19; 21-24
0 < NSPEC for ITYPE 10; 11; 20
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Table 2: List of heat exchanger types

1/5

T Al

rvee | Type Flow arrangement Nspec rvee | Type Flow arrangement Nspec
1 Pure counter current flow Ts 2 0 5 Cross-flow, laterally mixed on TﬂA ) 0

i=AB both sides :

Our O i=AB Ua1 Us»
19-B,l T Al

2 Pure cocurrent flow g1 0 6 Counterdirected TN 0

i=AB countercurrent cross-flow with | g, , O

s O two tube rows and two passes | <« < “«—
193’1 "193,2
03,2

3 Pure cross-flow Uz 0 7 Counterdirected s . 0

i=AB countercurrent cross-flow with 9 "y 5

g1 Oe.2 three tube rows and three AL N A2
passes
4 195,2
19A,1

4 Cross-flow with one tube TﬂA,z 0 8 Counterdirected Ins Uas |0

row, laterally mixed on countercurrent cross-flow with > >

one side Gt G four tube rows and four [y

g passes ‘,133,2 s
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Irvee | Type Flow arrangement Nspec Irvee | Type Flow arrangement Nspec
9 Counterdirected A 2T /LEB 1 0 13 | One-sided stirred tank v 0, 0
countercurrent cross- 9 ' ' 9 ’ —
flow with four tube rows Al N A2
and two passes 9
A2 EB‘Z
10 | Cross-flow with n tube 1,2.. 14 | One shell-side and two tube- lﬁA . 0
rows and one pass In side passes | '
n=1.2,.,® H i=AB
a5 9, ‘98172
[ ] e
-+
o ( Jea
|
‘9A,2 l
11 | Codirected TﬁB 5 iﬁs L |12 15 | One shell-side and three l Ou, 0
countercurrent cross- 1] (T T tubeside passes, two 8.,
flow with n tube rows and @A . 19A ; countercurrent B;Z
n passes - > > >
n=12,..., Ts1
1 2 n | ‘
l I?A,Z
12 | Two-sided stirred tank g ‘ - 0 16 | One shell-side and two i g 1,2..00
- Al B,1 . Al
i=AB = " tubeside passes, both |
countercurrent lc}s,z
Ona ez ' Fss
|
l 6A,2
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2. Application of FluidEXLGraphics in Excel®

The FluidEXLGraphics Add-In has been developed to calculate thermodynamic properties in
Excel® more conveniently. Within Excel®, it enables the direct call of functions relating to
Water and Steam from the LibHeatEx property library.

2.1 Installing FluidEXLGraphics

If FluidEXLGraphics has already been installed in a post-June 2010 version, you simply need
to copy the files which belong to the LibHeatEx library. Go to "Adding the LibHeatEx
Library if FluidEXLGraphics has already been installed" below.

If FluidEXLGraphics has not yet been installed or if there is a pre-June 2010 version installed,
please complete the initial installation procedure as described below in "Installing

FluidEXLGraphics",
Adding the LibHeatEx Library if FluidEXLC"2Phics has already been installed

If FluidEXLGraphics has already been installed in the post-June 2010 version, you only have
to copy the following files

FluidEXL_Graphics_Eng.xla
LibHeatEx.dll

LibHeatEx.chm

provided in the extracted folder
CD_FIluidEXL_Graphics_LibHeatEx _Eng

into the folder you have chosen for the installation of FluidEXLGraphics (the standard being)
C:\Program Files\FIuidEXL_Graphics_Eng

using an appropriate program such as Explorer® or Norton Commander.

Now proceed to Section 2.3 ("The FluidEXLGraphics Help System").

Installing FluidEXL Graphics

Complete the following steps for initial installation of FluidEXLGraphics.
Before you begin, it is best to uninstall any version of FluidEXLGraphics from before June
2010.
The installation routine for 32-bit and 64-bit versions of Excel is similar. The following
instructions are valid for both versions.
After you have downloaded and extracted the zip-file
for 64-bit version of Excel:
"CD_FIuidEXL_Graphics_LibHeatEx x64 Eng.zip"
for 32-bit version of Excel:
"CD_FIuidEXL_Graphics_LibHeatEx_Eng.zip"
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you will see the folder
for 64-bit version of Excel:
\CD_FluidEXL_Graphics_LibHeatEx_x64 Eng
for 32-bit version of Excel:
\CD_FluidEXL_Graphics_LibHeatEx_Eng

in your Windows Explorer, Norton Commander etc.

Now, open this folder by double-clicking on it.
Within this folder you will see the following files
FluidEXL_Graphics_LibHeatEx_Docu_Eng

FluidEXL_Graphics_Eng.xla

FluidEXL_ Graphics_Eng 64 Setup.msi (for 64-bit version of Excel)
FluidEXL_Graphics_Eng_Setup.msi (for 32-bit version of Excel)
LibHeatEx.dll

LibHeatEx.chm

setup.exe

In order to run the installation of FluidEXL Graphics double-click the file
setup.exe.

If the "Microsoft Visual C++ 2010 Redistributable Pack" is not running on your computer yet,
installation will start with a window asking whether the "Visual C++ 2010 runtime library"
should be installed on your computer (see Figure 2.1).

|| The following components will be installed on your machine: |

Visual C++ 2010-Laufzeitbiblictheken (x64)

Do you wish to install these components?

i you choose Cancel, setup will exit.

[ Install ] | Cancel |

Figure 2.1: Installing the "Visual C++ 2010 runtime library"

Click on "Install" to continue.

The installer will now automatically download the required files from the Internet. Should this
not happen, you can use the following link to download the relevant file:

for 64-bit version of Windows
https://www.microsoft.com/en-us/download/details.aspx?id=14632
for 32-bit version of Windows
https://www.microsoft.com/en-us/download/details.aspx?id=5555

In the following window you are required to accept the Microsoft® license terms to install the
"Microsoft Visual C++ 2010 Redistributable Pack" by ticking the box next to "I have read and
accept the license terms" (see Figure 2.2).
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_
~* Microsoft Visual C++ 2010 x64 Redistributable Setup.

Welcome to Microsoft Visual C++ 2010 x64 Redistributable Setup
Please, accept the license terms to continue.

MICROSOFT SOFTWARE LICENSE TERMS

MICROSOFT VISUAL C++ 2010 RUNTIME LIBRARIES

[V]1 have read and accept the Iicens@

[] Yes, send information about my setup experiences to Micrasoft Corporation.

For more information, read the Data Collection Policy,

[ Install J[ Cancel

Figure 2.2: Accepting the license terms
Now click on "Install" to continue installation.

After the "Microsoft Visual C++ 2010 Redistributable Pack" has been installed, you will see
the message "Microsoft Visual C++ 2010 Redistributable has been installed". Confirm this by
clicking "Finish".

Note:

If you have installed a newer version of the Visual C++ runtime library, an error occurs while
you are running the "setup.exe". In this case you have to run the "msi" setup file

FluidEXL_ Graphics_Eng 64 Setup.msi (for 64-bit version of Excel)
FluidEXL_Graphics_Eng_Setup.msi (for 32-bit version of Excel)

to install FluidEXLGraphics,

The installation of FIuidEXLGraphics starts with a window telling you that the installer will
guide you through the installation. Click the "Next >" button to continue.

In the following dialog box, "Select Installation Folder," the default path offered automatically
for the installation of FluidEXLGraphics ig

C:\Program Files\FIuidEXL_Graphics_Eng (for 64-bit version of Excel)
C:\Program Files (x86)\FIuidEXL_Graphics_Eng (for 32-bit version of Excel)
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By clicking the "Browse..." button, you can change the installation directory prior to
installation (see Figure 2.3).

Select Installation Folder IL

The inetaller will install FluidExL_Graphics_Eng to the following folder.

Ta inztall in thiz folder, click "Mest”. Toinztall to a different folder, enter it below or click "Browse"'.

Eolder:
C:A%Program FilesFluidExL_Graphicz_Engh. ’ Browse... ]

| DiskCost. |

Install FluidEXL_Graphics_Eng for yourself, or for anyone who uses this computer:

@ Evemone

0 Just me

[ Cancel ] ’ < Back l | Mext » |

Figure 2.3: Choosing the Installation Folder of FluidEXL Graphics

Finally, click on "Next>" to continue installation; click "Next>" again in the "Confirm
Installation" window which follows in order to start the installation of FluidEXLGraphics

After  FIuidEXLGraphics  has been installed, you will see the sentence
"FIuidEXL_Graphics_Eng has been successfully installed". Confirm this by clicking the
"Close" button.

During the installation process the following files will have been copied into the destination
folder chosen, the standard being

"C:\Program Files\FIuidEXL_Graphics_Eng" for 64-bit version:
capt_ico_big.ico LC.dIl.

"C:\Program Files (x86)\FIuidEXL_Graphics_Eng" for 32-bit version:
capt_ico_big.ico LC.dIl.

In addition, the two subdirectories \Formulation97 and \FLuft were created in the destination
folder.
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In the next step, the files below,
FluidEXL_Graphics_Eng.xla
LibHeatEx.dll
LibHeatEx.chm

found in your CD folder, must be copied into the chosen destination folder (the standard
being)

C:\Program Files\FIuidEXL_Graphics_Eng (for 64-bit version)
C:\Program Files (x86)\FIuidEXL_Graphics_Eng (for 32-bit version)

using an appropriate program such as Explorer or Norton Commander.
Note:

The standard file path for the 32-bit and the 64-bit versions of FluidEXLGraphics js different.
In the following sections the standard path file from the 64-bit version is used.

2.2 Registering FluidEXLGraphics 3s Add-In in Excel®

Registering FluidEXLGraphics as Add-In in versions of Excel® from 2007
onwards

(If you are running a version of Excel from 2003 or earlier, please go straight to the
instructions Registering FluidEXLGraphics as Add-In in Excel®, versions 2003 or
earlier)

After installation in Windows®, FluidEXLGraphics must be registered in Excel® versions 2007
and later as an Add-In. To do this, start Excel® and carry out the following steps:

- Click the "File" button in the upper left hand corner of Excel® (see Figure 2.4)

Formulas Data Review View Q Tell me what you want to do

“D f}%c”t Calibri 11 - AN T == ®- 5 WrapText General - |:

Paste B Copy - B I U Fy = = <0 o0 Conditional FDrr:
. ¥ Format Painter =Tl=- TAC S S S[E3E K Merge & Center - T % 2 | Formatting ~  Tat

Clipboard ] Font ] Alignment ] Mumber ]

Al 7 5
| A B i D E F G H I ] K L ]

1

2

3

4

>

6

7

8

[l=]

10
11
12
13
14
15
16
17

Figure 2.4: Registering FluidEXLGraphics gs Add-In in Excel® 2016

- Click on the "Options" button in the menu which appears (see Figure 2.5)
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Open
(“) Recent

ﬁ OneDnive - Personal
Etl This PC
o
Print = Add aPlace
Share
Browse

Export

VL

Clase

Account

Feedback

Options

Figure 2.5: Registering FluidEXLGraphics as Add-In in Excel® 2016

- Click on "Add-Ins" in the next menu

| Disabled Application Add-ins

[ YT P | PR

Excel Options |i_§3 |
General : : i i
@ Wiew and manage Microsoft Office Add-ins.
Formulas
Proofing Add-ins
Save E_Dl‘a_rge - | Location - | Type
Language EAna[ysEs ToolPak ChonalysisVANALYS32. XL Excel Add-in
| Analysis ToolPak - VBA ChlysishATPVBAEN.XLAM  Excel Add-in
Ease of Access | Date (XML) C\.ASmart Tag\MOFL.DLL  Action
Aifianced |Euro Currency Tools Ch.ran\EUROTOOLXLAM  Excel Add-in —
|Financial Symbol (XML) ChnA\Smart Tag\MOFL.DLL  Action
Customize Ribbon quire CAL1BNDCR\NativeShim.dil - COM Add-in
icrosoft Actions Pane 3 KML Expansion Pack
icrosoft Power Map for Excel CALXCELPLUGINSHELL.DLL  COM Add-in
| Microsoft Power Pivot for Excel Cih..ivotExcelClientAddIn.dll  COM Add-in
|Microsoft Power View for Excel ChuuReportingExcelClient.dll  COM Add-in
|Selver Add-in C:\..SOLVER\SOLVERXLAM  Excel Add-in
| Team Foundation Add-in "ChGS\TRSOfficeAdd-indll” - COM Add-in
!Visual Studio Tools for Office Design-Tirme Adaptor for Excel  CALE\WSTOExcelAdaptor.dll  COM Add-in
!Docurnen-t Related Add-ins
Ne Document Related Add-ins

-

Add-ir: Analysis ToolPak
Rublisher: Microsoft Corporation

Mo compatibility information available

Provides data giffa

Manac | Bxcel Add-ins

C:\Program Files (x86)\Microsoft Office\root\Officel6'\Library\Analysis\ AMALYS32.XLL

gols for statistical and engineering analysis

oK | Cancel

A

Figure 2.6: Dialog window "Excel Options"
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Should it not be shown in the list automatically, select "Excel Add-ins" (found next to

"Manage:" in the lower area of the menu)

- Then click the "Go..." button

Click "Browse" in the following window and locate the destination folder, generally

C:\Program Files\FIuidEXL_Graphics_Eng (for Excel 64 bit) or

C:\Program Files (x86)\FIuidEXL_Graphics_Eng (for Excel 32 bit)
within that folder click on the file named

"FluidEXL_Graphics_Eng.xla"

and then click "OK."

Add-ins ?

Py

Add-ins available:

:| Euro Currency Tools
"] Solver Add-in

Analysis ToolPak

Provides data analysis tools for statistical and
engineering analysis

W] Analysis ToolPak A
[ Analysis ToolPak - VBA

Erowse.

Automation...

Figure 2.7: Dialog window "Add-Ins available"

Now, "FluidEXL Graphics Eng" will be shown in your list of Add-Ins.

(If a checkmark is in the box next to the name "FluidEXL Graphics Eng*, this Add-In will
automatically be loaded whenever Excel starts. This will continue to occur unless the
checkmark is removed from the box by clicking on it.)

In order to register the Add-In click the "OK" button in the "Add-Ins" window.

Add-ins 7| =

Add-ins available:

[| Analysis ToolPak «f] oK '
("] Analysis ToolPak - VBA
:‘ Euro Currency Tools

e
o
| FluidEXL Graphics Eng

FluidEXL Graphics Eng

Libraries for the Calculation of Thermophysical
Properties
for Fluids of the Power Technology

Figure 2.8: Dialog window "Add-Ins"
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In order to use FluidEXLGraphics in the following example, click on the menu item "Add-Ins"
shown in Figure 2.9.

Formulas Data i Add-ins Q Tell me what you want to do
L - - —
b Cut Calibri -l A T == E# Wrap Text General - - 7
Bcopy - o E e
Pavste ~ Format Painter B I U - @+ Ay - A - === == Merge & Center ~ [ o5 » | 0 om Conditional Format as

Formatting~ Table~
Clipboard 7} Font ] Alignment ] Mumber 7}

Figure 2.9: Menu item "Add-Ins"

In the upper menu region of Excel®, the FluidEXLGraphics menu bar will appear as marked
with the red circle in the next figure.

Bookl - Excel

File Home Insert Pane Layout Farmulas Data Review View Q@ Tell me what you want to do

alculate Diagrams~ Mumber Format 7+

tom Toolbg

Figure 2.10: FluidEXLGraphics menu bar

Installation of FluidEXLGraphics in Excel® (versions 2007 and later) is now complete.

An example calculation of "LibHeatEx" DLL library property functions can be found in chapter
2.5.

Registering FluidEXLGraphics as Add-In in Excel®, versions 2003 or earlier

After installing FluidEXLGraphics, the program must be registered as an Add-In in Excel®. In
order to do so, start Excel® and carry out the following steps:

- Click "Tools" in the upper menu bar of Excel®.

- Here, click the "Add-Ins..." menu item.
After a short delay the "Add-Ins" dialog box will appear.

- Click "Browse...."

- In the following dialog box, choose your chosen destination folder (the standard being)

C:\Program Files\FIuidEXL_Graphics_Eng
here select
"FluidEXL_Graphics_Eng.xla"
and afterwards click "OK".
- Now, the entry
"FluidEXL Graphics Eng"
will appear in the Add-Ins list.
Note:
As long as the check box next to the file name "FIluidEXL Graphics Eng" is checked, this
Add-In will be loaded automatically every time you start Excel® until you unmark the box by
clicking on it again.
In order to register FluidEXLGraPhICS as an Add-In, click "OK" in the "Add-Ins" dialog box.

Now, the new FluidEXLGraphics menu bar will appear in the upper menu area of your Excel®
screen, marked with a red circle in Figure 2.11.
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Figure 2.11: Menu bar of FluidEXLGraphics

From within Excel® you can now select the "LibHeatEx" DLL library property functions via this
menu bar (see part 2.5).

2.3 Licensing the LibHeatEx Property Library

The licensing procedure has to be carried out when Excel® starts up and a FluidEXL Graphics
prompt message appears. In this case, you will see the "License Information" window (see
figure below).

-
== License Information ﬁ

Pleaze type in pour licenze keyl ?

|
Cancel

Figure 2.12: "License Information" window

Here you will have to type in the license key. You can find contact information on the
"Content" page of this User's Guide or by clicking the yellow question mark in the "License
Information" window. Then the following window will appear:

KCE-ThermoFluidProperties - Prof. Dr. Hans-Joachim Kretzschmar
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5 Help 53

In order ko obtain a license for thiz product

5]
% E please contact us.

Product,  Lib_____

Contact:  K.CE-ThermoFluidProperties
Frof. Dr. Hang-Joachim Eretzzchmar,
Dir.- Ihag. M. Kunick,
Dr.- Ihg. 5. Hermann
WWallatstr, 3
01307 Dresden, Germany

Phiate: +43-351-27597860

Fau: +43-3222-10935810
Email: infol@thermofluidprop.com
LA gy thermofluidprop. com

Figure 2.13: "Help" window

If you do not enter a valid license it is still possible to start Excel® by clicking "Cancel" twice.
In this case, the LibHeatEx property library will display the result "-11111111" for every
calculation.
The "License Information” window will appear every time you start Excel® unless you
uninstall FluidEXLGraphics according to the description in section 2.6 of this User's Guide.
Should you not wish to license the LibHeatEx property library, you have to delete the files
LibHeatEx.dll
LibHeatEx.chm
in the installation folder of FluidEXLGraphics (the standard being)

C:\Program Files\FIuidEXL_Graphics_Eng
using an appropriate program such as Explorer® or Norton Commander.

Note:

_____ in Figure 2.12 and 2.13 stands for the Library you are
installing. In this case it is the LibHeatEx library.
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2.4 Example calculation

Now we will calculate, step by step, the dimensionless temperature changes ¢ of the
countercurrent flow heat exchanger as a function of /e, Nnumber of transfer units, heat
capacity rate ratios and Nspec, using FluidEXLGraphics,

The following quantities are given:

k-A

——=1.00
Ch
Ca-0s5
Cg
Irvee and Nspec can be obtained from Table 1.
Type of heat exchanger: lvee =1
Number of tube rows or passes: Nspec =0

- Start Excel®
- Enter the value for I+ype in a cell

= e. g.: Enter the value 1 into cell A2

- Enter a value fork.'—A in a cell
Ca
= e. g.: Enter the value 1.00 into cell B2
Ca
- Enter a value for == in a cell
Cs
= e. g.: Enter the value 0.50 into cell C2
- Enter a value for Nspec in a cell

= e. g.: Enter the value Qinto cell D2

- Click the cell in which the value of the dimensionless temperature changes ¢
is to be displayed.

= e.g.: Click the E2 cell.

- Click "Calculate" in the menu bar of FluidEXLGraphics,
Now the "Insert Function" window appears (see Figure 2.14).
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Insert Function M

Search for a function:
Type a brief description of what you want to do and then dick

Go
Or select a category: | LibHeatEx -
) User Defined -
Select a function: Engineering
CACE_HeatEx Cube -
kaCA HeatEx CDITllijEthIhtE
PHI HeatEx Hurnid Air LibHuAIr _
Humid Gas LibHuGas s

Ideal Gas Mixtures LibIDGAS
Water IAPWS-IF27
Siloxanes MDM -

Dimensionless temp. jEmannl LibC2H50H S

m

Help an this function QK ] [ Cancel

Figure 2.14: Choice of library and function name

- Search and click the "LibHeatEx" library under "Or select a category:" in the upper part of
the window.

- Search and click the PHI_HeatEx function under "Select a function:" right below.

Here it is possible to get more information on the range of validity, measuring units, error
responses, etc. by clicking the "Help on this function" button.

- Click "OK".
The window shown in Figure 2.15 will now appear.
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SUM v ¥ & fe| =PHI_HeatEx()
A B C D e E G
1 ITYPE kaCA CACB NSPEC PHI

2 | 1 1 0.5 Ul HeatExiE ‘|

3 il

- Function Arguments l PR
5

A PHI_HeatEx

7 ITYPE = -

g kaCA =

10 | CACB =

1 NSPEC || | =

12

13 = -9999

14 Dimensionless temp, changes.

15 NSPEC Mo, of tube rows resp, passe

16

17

18 |

19 Formula result = -9999

20

21 Help on this function 0K ] [ Cancel

Figure 2.15: Input menu for the function

- The Cursor is now situated on the line next to "ITYPE". You can now enter the value for
ITYPE either by clicking the cell with the value for ITYPE, by entering the name of the cell
with the value for ITYPE, or by entering the value for ITYPE directly.

= e. g.: Click on the cell A2

- Situate the cursor next to "kaCA" and enter the value for kaCA by clicking the cell with the
value for kaCA, by entering the name of the cell with the value for kaCA, or by entering
the value for kaCA directly.

= e. g.: Type B2 into the window next to "kaCA"

- Situate the cursor next to "CACB" and enter the value for CACB by clicking the cell with
the value for CACB, by entering the name of the cell with the value for CACB, or by
entering the value for CACB directly.

= e. g.: Click on the cell C2

- The Cursor is now situated on the line next to "NSPEC". You can now enter the value for
NSPEC either by clicking the cell with the value for NSPEC, by entering the name of the
cell with the value for NSPEC, or by entering the value for NSPEC directly.

= e. g.: Click on the cell D2

The window should now look like the following figure:
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SUM b w v _fx =PH|_|?|_EE|tEK_!_'.&2,|_32_,C2,D2_]_
A B & D |_ E i = 3

1_ TYPE kaCA CACHB F_‘J_SP_E_Q___ PHI
2 1 1 05 1 0;32.C2.D2) _I

3 -

- Function Arguments M
5

g PHI_HeatEx

T ITYPE | A2 el = 1

E [ =y

: kaCA |B2 = 1

10 | CACE |2 | = 0.5

11 NSPEC D2 =0

12 -

13 = 0.564733402

14 Dimensionless temp. changes.

15 MSPEC Mo, of tube rows resp. passe

16

17 |

18

19 Formula result = 0.564733402

3? Help on this function QK ] [ Cancel

Figure 2.16: Input menu showing the result
- Click the "OK" button.

The result for ¢ appears in the cell selected above.

= The result in our sample calculation here is:
dimensionless temperature changes ¢ = 0.564733402.

The calculation of Phi has thus been completed.
L k-A Cp . .
You can now arbitrarily change the values for Irvee, c. o and Nspec in the appropriate
A B
cells. The dimensionless temperatures changes are recalculated and updated every time
you change the data. This shows that the Excel® data flow and the DLL calculations are

working together successfully.

Note:

If the calculation results in —1, this indicates that the values entered are located outside the
range of validity of LibHeatHex. More detailed information on each function and its range of
validity is available in Chapter 3.

For further property functions calculable in FluidEXLGraphics see the function table in
Chapter 1.
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Number Formats

When using FluidEXLGraphics you have the option of choosing special number formats in
advance.

Changes can be made as follows:

- Click the cell or select and click on the cells you wish to format.
(In empty cells the new format will be applied once a value has been entered.)

- Click "Number Format" in the FluidEXLGraphics menu bar.

- Select the desired number format in the dialog box which appears:

"STD - Standard": Insignificant zeros behind the decimal point are not
shown.

"FIX — Fixed Number of Digits": All set decimal places are shown, including insignificant
zeros.

"SCI — Scientific Format": Numbers are always shown in the exponential form with

the set number of decimal places.

- Set the "Number of decimal places" by entering the number into the appropriate window.

- Confirm this by clicking the "OK" button.

As an example, the table below shows the three formats for the number 1.230 adjusted for
three decimal places:

STD |1.23
FIX 11.230
SCI | 1.230E+00

This formatting can also be applied to cells which have already been calculated.
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2.5 The FluidEXL Help System
As mentioned earlier, FluidEXLGraphics ajso provides detailed help functions.
Information on individual property functions may be accessed via the following steps:

- Click "Calculate" in the FluidEXLGraphics menu bar.

- Click on the “LibHeatEXx” library under "Or select a category:" in the "Insert Function"
window which will appear.

- Click the "Help on this function" button in the lower left-hand edge of the "Insert Function”
window.

Figure 2.17: Help Window

If the LibHeatEx.chm function help cannot be found, you will be redirected to a Microsoft®
help website by your standard browser. In this case, the LibHeatEx.chm file has to be copied

into the folder of FluidEXLGraphics, in the standard case
C:\Program Files\FIuidEXL_Graphics_Eng

to use the help system.
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