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1 What is BraceCalc?

BraceCalc is a simple and independent software. It provides graphic presentations of mathematical
calculations.

BraceCalc shows you general mathematical conditions simple and easy.
It is very appropriate for documentations and presentations.

You can separate the calculations by the BraceCalc objects source, method and filter within a
schematic or within curve outputs.

BraceCalc runs with Microsoft Windows 7, 8, 10.

Main parts:

Windows program with ribbon menu.
Schematic object view.

Curve object view with zoom and cursors.
Function definition with BraceCalc script.
Mathematical methods.

Digital signal analyse

Analog and digital filter calculations.

BracecCalc is not:

A complete alternative for software package like MatLab®, Mathematica®, Plecs®,
MathCad® or other mathematical software packages.

A simulation software for complex systems.

A symbolic algebra software.
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2 Installation

You can download bracecalc.msi as a MSI installation software.

Double-click on it and the installation starts.

‘@ BraceCalc Setup

Welcome to the BraceCalc
Setup Wizard

) BraceCalc Setup — X

Select Installation Folder
This is the folder where BraceCalc will be installed.

To install in this folder, dick ™Mext”. To install to a different folder, enter it below or dick

The Setup Wizard will install BraceCalc on your computer. TR
Click ™ext™ to continue or "Cancel” to exit the Setup Wizard.
Folder:
|C:\Program Files {x86)\BraceCalc), Browse...
Advanced Installer
< Back Cancel < Back Cancel
ﬁ BraceCalc Setup X ﬁ BraceCalc Setup X

Ready to Install
The Setup Wizard is ready to begin the BraceCalc installation

Click "Install” to begin the installation. If you want to review or change any of your
installation settings, dick "Back”. Click "Cancel” to exit the wizard.

Advanced Installer

< Back

Completing the BraceCalc
Setup Wizard

Click the "Finish™ button to exit the Setup Wizard.

< Back Cancel

Change to the new created BraceCalc folder and start BraceCalc with a double-click on

BraceCalc.exe.

Mame

Examples
4] beParser.NET.dlI
ﬁ BraceCalc.exe
%] DotNetMagic2005.DLL
%] FastColoredTextBox.dll
%] sharpPDF.dll
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The <About BraceCalc...> dialog appears after the first start of BraceCalc.
You have a 30 days trial licence without a valid BraceCalc licence key.

¥ Schematic

x B ...
BraceCalc VAD |- - - - - - -

Copyright © 2016 Eicher Engineedng  |© ~ © © ~ ©°

Al rights reserverd | . . . . . .

CLLiililliliiiiiiiiiiiil o lsnguse Engish N -
. ‘u"ersion|4.D.5.D | Check... A
SRSESEEEEEREREERRE Key | | [No valid BraceCalc key || Actwate.. |
SRR ORODOEEORR Tl [30 days remain fo testing BraceCale | N
. http ./ /www bracecale.ch A
I B *) Coss 00l

You can insert a valid BraceCalc license key. Push <Activate...> to activate your BraceCalc.
You can insert the key later at any time.

This dialog appears every time without a valid license key. After 30 days BraceCalc will close
automatically after pushing <Close>.
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3 Tutorial

3.1 General

The following tutorial shows how to work with BraceCalc.
We use general electro technic aspects with alternating voltages and alternating currents.

3.2 New file

At first, we check all docking windows in the file menu. You can place it were you want.

Click on <File><new> and a new file with one standard source object has created.
Save this with <File><Save as...> with the name tutorial.bcx.

% BraceCalc [C:\Users\mike\Dropbox\BraceCalc Daten‘tutorial bex] — O x

E Schematic E Calculation E Scope View

Mew [ Print... [l Catalog @ Help...

[Z1 Open... [51 Recent Files [¥] Object Details @ About BraceCalc...

|l Save b7 Curve list = Constants...
1] Save as... [ Output Window =] Exit
Object Details 2 x

% Schematic

Source Mathematical ol i A

Object Parameters:
¥ =1x)|  term[]
(begin[], end[], repeat, fft, sampling, min, max, gain,

Name |Smu5 || 1 ‘
Value | ‘ Var | ‘
Unit | ‘ [| |]
col Weiaht 3 Lo
ooy . g (o [
Interp. rectangle A
Sinus
Type Source Mathematical ©
Script 1|// Bracecale Seript
Z = (x 2 7 [Pi]):
3
Qutput Window Function cunes Object Details Catalag < >

o For help press F1
PP
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3.3 Calculation parameters

Now we determine the frame conditions for our calculations.
We like to calculate some electro technic signals within a time scale.
The start is at 0 second and goes until 0.1 second. These are 5 periods for 50Hz signals.

E File E Schematic E Calculation E Scope View
4] Start calculation Value | T\me| Var | t | Begin l:l Filter begin -100
() Calculation objectwise Unit | second| E Filter end 100
) Calculation stepwise Steps Scale X lin - Fitter scale X lin -
Sampling Scale Y lin Fitter scale Y lin -

3.4 Objects
3.4.1 General

We use this signals calculations:
e Input voltage 50Hz
o Input currents 50 Hz, resistive, capacitive, inductive.
e Input currents 50 Hz, half wave, rectangle.
e Power calculation.
e Energy calculation.
e Fourier transformation of the rectangle current.

3.4.2 Inputs

All input signals are BraceCalc source objects.
For a better script view, we first define following constants in <File><Constants...>.

% Constant definitions

1 | Usmnp zg; JF woltage amplitude
Z | Laanp 16y FF current amplitude
3  PhaseDrift = 0.5; // cap and ind drifrt)

Now we insert the input signal source objects in the schematic.
Use <Schematic><New object> and place the objects one below the other.

BraceCalc Calculation Studio 4 Quick Start Guide Page 6



BraceCalc Calculation Studio 4

Chose the following naming and scripts:

e U Input

Term = [Uamp] * (50 * £ * 2 * [Pi]);
e I ohmic

Term = [Iamp] * (50 * £ * 2 * [Pi]);
o I capacitive

Term = [Iamp] * (50 * £t * 2 * [Pi] - [PhaseDrift]);
e I inductive

Term = [Iamp] * (50 * £t * 2 * [Pi] + [PhaseDrift]);
¢ I halfwave

Term = [Iamp] * (50 * £ * 2 * [Pi]);

Min = 0;
e I rectangle

Term = [Iamp]; Dbegin = 0; end = 0.01;

Term = -[Iamp]; begin = 0.01; end = 0.02;

repeat = 5;

Save the work with <File><Save>

% BraceCalc [C:\Users\mike\Dropbox\BraceCalc Daten\tutorial bex] — [m] *x
E File E Schematic E Calculation E Scope View
New [ Print... [l Catalog @ Help..
[51 Open... [Z1 Recent Files [l Object Details @ About BraceCalc...
|l Save Bl Curve list i= Constans...
14 Save as... bl Output Window =] Exit
Ohject Details 1% ® Schematic
Source Mathematical O ||l iiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiins
Object Parameters:
¥ =£%)|  term[]
(begin[], end[], repeat, fft, sampling, min, max, gain,
Name |\ rectangle H 6 |
Value |Current ‘ Var ‘ Irec |
Unit |AmpErE ‘ [| A |]
Color . Weight [mm]
Interp. rectangle © ce o ohmic L
Type Source Mathematical - . .
Script 1|// BraceCalc Script . ¥ = ) .
2 = [Iswp] = 0: = 0.0 ° o
3 = —=[Iamp]. = 0.01 = 0.0 . | capacitve .
4 = =5, B
. .
* linduktive
Clp=moh
* I half wave |
: :
< > ©Irectange .
Qutput Wind o Function curves QObject Details Catalog < >
@ For help press F1
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3.5 Source calculation

We execute the first calculations for these input signals.

| Start calculation

%) Calculation objectwise

) Calculation stepwise

Value

Start a new BraceCalc calculation
F3

Steps

Sampling

Click on <Start calculation> and change then to the curve view window.

(&), Zoom fit = Last view
(2, Zoom in “» Next view
uééZoom out i= Properties...

@ Zoom refresh

% BraceCalc [C:\Users\mike\Dropbox\BraceCalc Daten\tutorial.bex] — O

B File B Schematic | GH Calculation |EB Scope Function

42 X I:I [1 Cursor 1 hor.
‘X1 | | x ‘ % I:I [1 Cursor 2 hor.
0 0.1
-42

[1 Cursor 1 ver.

[1 Cursor 2 ver.

Object Details

LR % Schematic _ﬁﬁ Scope Function

@ For help press F1

Source Mathematical ° R R S B B B e R R R R R R R EE R
Object Parameters:

y=1%)|  terml] L on omo 0.020 0.030 0.040 0.050 0.060 0.070 0.080 0.030 0100 |
(begin[], end[], repeat, fft, sampling, min, max, gain, g & w0 3
Name ‘lrectangle || 6 ‘ E a5 #Bs =
Value ‘Currant ‘ Var | Irec ‘ ; /\ /\ f’\ f’\ f\ ;
Unit ‘Ampare ‘ I | A | ] ;— %2 %2 —;
Color . Weight [mm] E E
E 168 [ 1 4 1 ] 1 { 1 ' 1 €8 5
Interp. rectangle © E 3
Type Source Mathematical - E E
E 84 64 3
Script 1 /4 BraceCalc Script E El
z = [Tamp]: = 0; = 0.07 ||E 3
3 = —[Tewmp]: = D.01 =0.09 || 0D oo o
4 = 5; E g
E a4 24 =
- \ / \ / \ / \ / \ / "
Fom \J \/ \/ \V/ VAR
E a6 L
E 420 td | 420 3

< 5 on omo 0.020 0.030 0.040 0.050 0.080 0.070 0.080 0.030 0100

Output Window Function curses Object Details Catalog | FEEEEETEN] SRR TEEEN] IR TRETENEE SN NEE RN SN REETEE] IR R RN SRR R SRE NN TEE] AR NNE RN SRR |

All input signals have been calculated successfully and drown in the scope function window.
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3.6 Curve view

Now you can consider the curves in the window and you can zoom to a desired area.

0.0357 0.036E 0.0376 00385 0.0334 0.0404 0.0413 0.0422 0.0432 00447 0.0450

E 420 w2 o
F 338 BE
2 ] E
E ooz %2
F 168 168
: /// 3
F a4 o / 84 =
F oo / / 5 0
E |~ E
a4 24
F 68 aes =
Eoosz 252
E o oa3e 36
E 420 tE | 420 4

0.0357 0.0366 0.0376 0.0385 0.0334 (0.0404 0.0413 00422 0.0432 00441 0.0450

You can visible or fading out every curve in the docking window “Function curves’.

=]

Curve Mame Type
- Ulnput, U [V] SOUFCE
| chmic, lohm [A] source
- | capacitve, lcap [A] SOUFCE
- linduktive, lind [A] source
- | half wave, Ihalf [A] SOUrCe
- I rectangle, Irec [A] SOUFCE
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3.7 Method definitions

3.7.1 Power and energy calculations

Now we want to calculate the power and energy with the voltage and the capacitive current.
Some theory:

Power

P(t) = u(t) = i(t)

Energy
w(t) = [[P)dt = [ u(t) i(t) = dt

We use the defined time range t:1=0, t2=0.1

This means that we need a multiplication method and an integral method.

We add these two objects to the schematic and draw the connections with <Schematic><Wire>.

% Schematic | Scope Function

We don't need any scripts for these two objects because the method properties know what is to do.

Calculate the new schematic.
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Consider the relevant curves with the function curve window.

* BraceCalc [C\Users\mike\Dropbox\BraceCalc Daten\tutorial.bex] - m] x
B File| Gl Schematic [EB Calculation |ZH Scope Function
], Zoom fit 4 Last view Y2 630.86770008871 X |:| [ Cursor 1 hor
X1 X2
1%, Zeom in “ Next view ‘ 0 | | o ‘ Y l:l [ Cursor 2 hor.
(=) Zoom out = Properties... [ Cursor 1 ver.
3 Zoom refresh 1 |-630.867700887 L] Cursor 2 ver.
¥ Schematic m Scope Function
LI L e R R R R R R AR RN R R RN R REREEEEEEY|
=] @
Corve | Name Type 00 0010 0020 0.030 0.040 0.050 0.060 007 0.080 000 0m
= E3 T E3 =
N Unpot U] source E E
O 1 shmic, lohm [A] source E E
- | capacitve, lcap [A] source ~ 505 505 =
D- | induktive, lind [A] source ; ;
O 1 hatf wave, Ihaif [A] source E E
D- I rectangle, Irec [A] source T f\‘ A /\ A '(\ f\ "r\ /\‘ n /\ 7 o
- Power, P [W] mul E 3
- Energy, E[Ws] int E E
Eo1 / / / / 12 3
= g JAQJ = f w3
E % 3
. 52 3
E - e
E 05 £05 3
5_ 31 tsl | B3 _5
= = oo omo 0.020 0.030 0.040 0.050 0.060 0.070 0.080 0.050 o1oo
Outputhdle Function curces OhJEEtDEta\\Sl Catalog | NN S NETENET] FENEEEEEE IR AN EE R S NEN RSNl SRR N SR TEE] IR TRETEET] SNENEREETE SRR TANEEE SRR NN |
o For help press F1
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3.7.2 Fourier series

Now we want to calculate the fourier series from the rectangle current.
Use the fourier method.

(a)=Fiy - - -

The fourier method needs the "waves’ parameter to show the number of the parted waves.

% BraceCalc [C:\Users\mike\Dropbox\BraceCalc Daten\tutorial.bex®] — O

E File E Schematic E Calculation E Scope Function

) Zoom fit 4 Lastview Y2 x [ ] Ocusoriner
- X1 x2 [ Cursor2h
e e v T Do
’%’;Zoom out i= Properties... [ Cursor 1 ver.
) Zoom refresh Y1 [ Cursor 2 ver,
Object Details 2 8 Schernatic | Scope Function
Method Fourier o RN N N B N o e e e RN NN EE R R R R RSN R R R R
Object Parameters:
(@)+F(6)]  waves 00 0.010 0.020 0.030 0.040 0.050 0.060 0.070 0.080 0.030 0100
(begin, end, fft, min, max, gain, offset, type) Foan w300 3
MName |Fnur\ar row H 9 | E_ 240 240 _E
Value |Current ‘ Var | Ifou | E E
i — T T TP PV Vvt I L
E Ao f AAD AR WY fan E
color [ weght [ 2| (mm] E yvvy TATAAT yvvy VAATAT TATAAT) 3
Interp. rectangle M f— 120 1z0 —f
Type Method Fourier © E E
Script 1// Bracefalc Script F &0 60 3
2 = 50 E =
3 E E
E oo o 3
E 60 60 3
Fazn REII
E finnf Anpf finafl Aanf finnh E
F AR AL TCAATRT IRARE! A E
g - v ] (] v Ll L] ] V| 180 3
F 240 240 3
5_ 300 tls] | .300 _5
0o 0010 0.020 0,030 0040 0.050 0080 0070 0.080 0030 0100
Output Window Function curves Object Details Catalog | IR NN TERE T FENEEETET] FANEEREEE] SENRE RN SN RTRE NNl SRR AN EEN] AR RNE RN SRR AR NN SRR TEE |

@ For help press F1
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4 Uninstallation

You can uninstall BraceCalc like the most of other Windows programs.

Go to the Windows system control <Programs uninstall> and search for the BraceCalc program and
uninstall it.
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5 Manufacturer Information

Customer support and technical support for BraceCalc:

Eicher Engineering
Software Development
Frigadenstrasse 23
CH-8739 Rieden SG
Switzerland

www.bracecalc.ch
brace@eichereng.ch

Disclaimer of Warranty

THE SOFTWARE AND DOCUMENTATION HAS PROVIDED 'AS IS.' TO THE MAXIMUM EXTENT
PERMITTED BY APPLICABLE LAW, EICHER ENGINIEERING DISCLAIMS ALL WARRANTIES,
EITHER EXPRESS OR IMPLIED,

INCLUDING BUT NOT LIMITED TO IMPLIED WARRANTIES OF MERCHANTABILITY,
NONINFRINGEMENT

AND FITNESS FOR A PARTICULAR PURPOSE. ANY LIABILITY OF EICHER

ENGINEERING WILL BE LIMITED EXCLUSIVELY TO REFUND OF THE PURCHASE PRICE.
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