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1. Introduction

1.1 What WinPHOTON is and does

WIinPHOTON is a post-processor used to visualize results of calculations produced
by PHOENICS. WinPHOTON possesses all the functionality of its predecessor, PHOTON,;
but it differs in that it exploits the graphic possibilities offered by the operating system
(Windows, Xwindow, LINUX/UNIX), thus providing a more modern interface for users.

The reader of this document is presumed to be familiar with the main relevant
features of PHOTON, namely that:

PHOENICS places the results of its calculation in a file called (by default) phi; but
other (4-character) names may be used.

If a body-fitted grid was used, it places the cell-corner co-ordinates in a file called
(by default) xyz, but other 4-character names may be used.

PHOENICS places information about the boundary-condition-setting patches
which it has used in a file called PATGEO.

PHOTON, when first started, looks for a file called u; and, if it exists, obeys the
commands which it contains.

If PHOTON finds in u the command: 'use filename’, it looks for a file called
filename' and executes the commands contained in it.

The commands in question include:

gr , to show the grid

con , to show contours
vec , to show vectors

sur , to show iso-surfaces.

There are, of course, qualifications for each command, for example:

on which plane (ix = ? , iy = ?, iz = ?) are the images to be displayed? [PHOTON
cannot select arbitrary planes].

should contours be represented by lines or by colour gradations?

what should be the size of the vectors?

what should be the value of which the iso-surface should be drawn?

While users work with dialog windows, internally the program executes the usual
array of PHOTON commands which, generated in sequence, provide the needed result.
With just a few mouse clicks, users are able to produce graphic images of calculation results.

Although WinPHOTON differs visually from PHOTON, it embodies many of its

features:

Commands may be entered manually to create drawings and set parameters, the
commands being almost the same as for PHOTON,;

When WinPHOTON is run, it records commands entered during the session into a
file called PHOLOG. This file is written in USE-file format, which can be read by
WIinPHOTON to recreate the session at a later date.

WinPHOTON is integrated with AUTOPLOT into a single program;
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1.2 Features of WinPHOTON

Features of WinPHOTON can be classified as:

Interface features;
Function features;
Settings features.

Interface features include:

Separate windows for entering information and for drawing. The program draws
figures in the main window; but users enter commands and see program
messages in a dialog window, namely the Command Console;

WinPHOTON contains a standard menu interface and a set of dialog windows;
Help and Tutorial use the Internet browser installed in the default operating
system.

WinPHOTON has many function features not possessed by PHOTON including the
ability to allow users to:

save, in a file, a drawn Figure as a set of commands;

edit the USE-file while running the program;

use any fonts installed in the operating system to create TEXT objects;

change the order of object drawing;

change the number of colours in the palette from 16 to 256 to draw CONTOUR
objects and smooth images;

edit parameters for almost all types of objects (GRID, TEXT, CONTOUR and
others);

delete any object from a list, (not only the last object as was the case in PHOTON);
show boundaries of cut-cell control volumes if PARSOL is used for calculations;
see results of calculations as graphical images and as tables of values for each
field variable;

create new macro-variables, assign values to them, use formulae for determination
and apply them in a processing package;

create a new field variable and use formulae for its determination or use calculated
field variables and macro-variables. After creating new field variables, users can
apply them to all methods of processing as for the usual variables calculated from
PHI files;

view the sequence of results for transient cases without editing the USE-file in
animated mode and as a slide show.

WinPHOTON has new settings features for the user interface so that users can:

set the colours of the background of drawing area, the default font, main lines and
background of outside area;

set the sequence of object drawing for various types: GRID, CONTOUR, TEXT
etc.
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1.3 Parameters of the environment

WInPHOTON is part of PHOENICS. It should be installed on the same hard-drive
partition as other PHOENICS modules; otherwise, it will not work.

For WinPHOTON to work successfully, it is necessary to check files:
/phoenics/d allpro/cham.ini and /phoenics/d photon/coldat.

The file /phoenics/d allpro/cham.ini should contain the section [F-
array]; and this section should contain line PHOTON = 32768. This is the recommended
value of F-array size, although users may change it. However, WinPHOTON will allocate
memory dynamically as it reads PHI-data; therefore this value influences the working of
AUTOPLOT only.

The file /phoenics/d photon/phocon must contain the line:
50; pbcl.dat ;PARSOL data to be read; 98; 2; 1; 80
This is necessary for calculations involving PARSOL.

WiIinPHOTON saves all executed commands into a file called pholog, located in the
current working directory. These are: commands entered by users, commands from USE-file
and commands generated by dialog windows.

AUTOPLOT saves all executed commands into the file autlog, located in the current
working directory.

1.4 On-line Help and Tutorial

PHOTON has a Help facility which users can access from the main menu or from the
Command Console window. Typing ‘?’ in the Command Console brings up help information
in an Explorer window.

WIinPHOTON has a Tutorial which users can start from the main menu. It describes
what users must do to learn the main features of the program.

15 About this Guide

This document contains a description of the User interface and information about the
commands for WinPHOTON. More detailed information about WinPHOTON commands and
AUTOPLOT can be found in the Help facility.

This User Manual consists of an Introduction and three further chapters. Chapter 2
contains a general description of the program interface, the main window and the Command
Console. Chapter 3 describes how to use WinPHOTON; and Chapter 4 describes how to use
AUTOPLOT.
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2. General View
This chapter contains information on the general structure of WinPHOTON.
2.1 Main Window and Main Menu

A view of the main WinPHOTON window, while running a case, is shown in Fig 2.1.
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Figure 2.1

The main window contains the menu at the top, the status line at the bottom, the
drawing area in the centre and the Command Console window (see 2.1.2).

The status line has three sections. Users can see whether the program is ready to
have data entered in first section (Status). The second section contains information as to
which part of the program is running at the current time (Section). The third section is seldom
used but could, for example, indicate the cursor position.
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A view of the main AUTOPLOT window, while running a case, is shown in Figure 2.2.
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LastMessage
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Figure 2.2

2.1.1 Menu of WinPHOTON
The WinPHOTON menu has the following structure:

File Submenu

Submenus Description Comments

Opens dialog to select file type, set scales and activate

Open PHIXYZ File opening mode (with Extrapolation or without). See3.1.1
Open Use file Opens dialog to select USE-file. See 3.1.2
Open PATGEO file Opens dialog to select file PATGEO. See 3.1.3

Opens the standard window of the operating system to
enter name of files to save graphic information. Users can
save graphic files in two formats — GIF or PCX. The
program saves graphic information of the drawing area
from an internal buffer (not from the screen) therefore
saved information does not depend on the Command
Console. Users will not see Command Console on the
saved Figure. Background colour is determined by
parameter PCX Background from section [FTN386] of
file /phoenics/ d allpro/cham.ini.

Save Windows As
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Opens standard operating system window to print the
graphical view from drawing area. Background colour is

Print Window determined by parameter PCX Background from section
[FTN386] offile /phoenics/ d allpro/cham.ini.
If users select this item, the program will terminate
Exit immediately, without finishing the drawing of a complex

Figure.

View Submenu

Submenus

Description

Comments

Show Console

Useful for showing and hiding the Command Console
window; it is selected by users.

Show command...

Contains submenus: Variables, Grids, Vectors, Contours,
Surfaces, Stream, Text, Blocks, and Geometry. Selection
of any of them generates the command sHOwW (for
example, SHOW VARIABLE). Users will see the result of
command execution in the Command Console window.

View direction

Opens View Direction dialog, enabling users to change
UP direction, angles of axes in space, zoom and other.

See 3.3.1

All messages

Opens window All messages, which shows to the users

all messages from window Command Console.

Window All messages shown on Figure 2.3

All Messages

Geometny scaled.
Summary of Input Data

M= B MNY=10,MNZ=13

Mirrors switched off.

L]

and scalar fields to be plotted are stored.

Press RETURN for the default PHI.

Enter scaling factors for the Radial and £ polar directions.
Press RETURN for default 1.0 1.0

Error - Either supply two wvalues or press RETURN for default
Enter scaling factors for the Radial and £ polar directions.
Fress RETURN for default 1.0 1.0

Grid gcalars: 1.00 1.001.00

The fitle is GAS-TUREBINE COMBUSTION CHAMBER. : 452
The grid is cylindrical polar.
The no. of grid cells in each dir. are

The ¥-wise extent of the grid is 0.6283E+00 radians.
The Y-wise extent of the grid is 0.6500E-01m.
The Z-wise extent of the grid is 0.2450E+00m
The names of the field variables are :
F1 U1 %1 W1 KE EP H1 PRPSEPKE HFOR
NPOR EFPORVPOR ENUT RHO1 TMP1 FROD OXID FUEL MIxF
The simulation is single-phase.
WPOR values stored contour and vector
plotting owver blocked cells can be avoided.
PRFS values stored contour and vectar
plotting owver solid regions can be avoided.
PRFSE values stored fortem? contours
Fress BETURMN to continue:

Close

Figure 2.3

Variables Submenu

Submenus

Description

Comments

PHI Variables

Opens window Select Variables containing list of field
variables.

See 3.4.2

Macro Variables

Opens window Macro Variables containing list of macro-
variables.

See 3.4.1

Look of Variables

Opens window Select Variables to select field variable to
see calculated values as table.

See 3.4.3

7 The PHOTON User Guide




The PHOTON User Guide

Draw Submenu

Submenus Description Comments
Clear Generates command CLEAR
Redraw All Generates command REDRAW
Grids Opens window containing list of GRID objects. See 3.2.1
Contour Opens window containing list of CONTOUR objects. See 3.2.2
Vector Opens window containing list of VECTOR obijects. See 3.2.3
Surface Opens window containing list of SURFACE objects. See 3.24
Stream Line Opens window containing list of STREAM LINE objects. See 3.25
Text Opens window containing list of TEXT objects. See 3.2.6
Opens standard window of the operating system to enter
Save drawing names of files to save sets of commands and create
Command GRIDS, VECTORS, CONTOURS and SURFACES
created by users at the current time.
Transience Opens window to view results of transient cases See 3.5
Settings Submenu
Submenus Description Comments
Set params Opens window to set some parameters. See 3.3.2
Set colours Opens window to set colours of general elements. See 3.3.3
Plotting order Opens window to set order of drawing objects on screen. | See 3.3.4
Run Submenu to run AUTOPLOT.
Help Submenu
Submenus Description Comments
Contents Opens main page of Help in default html-browser.
Tutorial Opens main page of Tutorial in default html-browser.
About Opens window containing program version data.
2.1.2 AUTOPLOT Menu
The AUTOPLOT Menu is structured as follows:
File Submenu
Submenus Description Comments
Data files Opens dialog, which contains the list of opened files. See 3.1.1
Open use file Opens dialog to select of USE-file. See 3.1.2

Save Windows As

Opens standard window of the operating system to enter
names of files to save graphic information. Users can
save graphic files in two formats — GIF or PCX. The
program saves graphic information off the drawing area
from an internal buffer (not from screen) therefore saved
information does not depend on placement of the
Command Console. Users will not see the Command
Console on the saved Figure.

Exit

If users select this item, the program will terminate
immediately, without finishing the drawing of a complex
Figure.
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Submenus Description Comments
Useful for showing or hiding the Command Console
Show Console )
window.
Contains submenus: Text, Keys, Groups and Files.
Selection of any of them generates the command SHOW
Show command... .
(for example, spow TEXT). Users will see the result of
command execution in the Command Console window.
Opens window All messages, which shows users all
All messages .
messages from window Command Console.
Window All messages shown on Figure 2.4
x|
Enter: efnd) cl{ear) red{raw) ?(help) or =
PHOTON command
For a list of commands, enter ?
For help on any command, enter <command> 7
For general gquidance, enter GENERAL 7
To attach data files, enter FILE
Command?
Command?
There are 8 types of data files:
1. PLOT FILE
2. TABLE FILE
3 PHIDA
4 = EZDA
b PHI
B Y2
7. 0DOF0S
8. DF12
Flease specify the type number after each file name:
otherwise the type of the previous file will be used.
Enter {to digitise only.
Enter file name and type
TITLE(GAS-TUREIMNE COMBUSTION CHARMBER 432 )
Enter file name - return to finish
Command?
Command?
Mo text has been entered
Command? -
| _>l_I
Figure 2.4
Command Submenu
Submenus Description Comments
Redraw Generates the command REDRAW
Clear Generates the command CLEAR
Opens window containing the list of DATA objects for
Datas pens . 9 J See 4.2
graphic drawing.
Texts Opens window containing the list of TEXT objects. See 4.3.1
Levels Opens window containing the list of LEVEL objects. See 4.3.2
Settings Submenu
Submenus Description Comments
Opens window to set colours of general elements of main
Set colours P 9 See 4.4.1
window.
Opens window to set types of objects which will be saved
Keep parameters . See 4.4.2
PP after execution of command CLEAR.
Scale Opens window to set parameters of command SCALE. See4.4.3
Grid Opens window to set parameters of command GRID. Seed4.4.4
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Run Submenu to run WINPHOTON.

Help Submenu

Submenus Description Comments
Contents Opens main page of AUTOPLOT Help in default html-

browser.
About Opens window containing program version data.

2.2 Command Console

The general view of the window Command Console is shown in Figure 2.5

Command Console

—Last Message

Enter: e(nd) cl{ear) red(raw) ?(help) or -]
FPHOTOMN cammand

K| _'I_I
’—Commands

Figure 2.5

The field Last Message on top is for program messages. It provides information for
users resulting from the last command entered, information about errors and so on.

The field Commands contains the Run button and a box for entering commands. The

latter also provides a pull-down list to see previously-entered commands. The box has the
Code Completion property.
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3. WinPHOTON Interface
3.1 Open files

After starting WinPHOTON, users should open the file which contains the results of
the calculation. Its default name is PHT; but other, 4-character, names may be used.
Alternatively, users can open a so-called USE file containing the commands PHI or
EXTRAPOLATION, which also serve to open data files.

3.1.1 Open PHI file
To open the file, users can select menu item File->Open PHI/XYZ file. The dialog
window Open PHI/XYZ file will be opened. The window is shown in Figure 3.1.

x
Open Type
’7  PHlonly %77 only ™ PHI and ==

PHI-name : m
_Browe |

KYZ-name : [}vZ Browse

[~ Usze Extrapolate

Scale
’7><: |1-UUDDU s |1.DDDDD Z- |1.E|E|DE|E|
lTl Cancel |
Figure 3.1

Users can select a file from any directory on the hard drive via the Browse button
near the input field PHI-name.

If necessary users can change scales on axes X, Y and Z.

It a case has been run with a body-fitted-co-ordinate (BFC) grid, it is necessary to
open file XYz as well as file PHI. File XYz saves geometry data about curvilinear grids.

XYZ can be given another name.

If users check box Use Extrapolate, two control volumes will be added to all
boundaries of the calculation area which allows the creation of objects (CONTOURS,
VECTORS, etc) on the whole surface of the calculation area and not only on internal centres
of control volumes. NOTE: if Use Extrapolate is chosen, the number of control volumes will
be increased by two in each direction.

Command sequences will be generated and executed by using the OK button. These
commands will open files and set scales.

3.1.2 Open USE file

Users can prepare and execute a ‘macro’ file containing a set of commands (the so-
called USE file). For this purpose, users should select menu item File->Open Photon Use
file. A dialog window Open Use file will be opened as shown in Figure 3.2.
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Open Use file x|

Enter file name :

Il Browse | E dit |
ar I Caticel

Figure 3.2

Users can search for files on the hard drive via the Browse button. To create a new
file, or edit an existing file, use the Edit button; the program notepad.exe will be started and
WinPHOTON will be blocked. Users can change the USE file and save the changed variant.
Once users exit from notepad.exe, WinPHOTON will continue. WARNING: if users save
changes into a new file, it must be selected by the Browse button before pressing OK.

After pressing OK, USE mode starts command-by-command. Once USE mode has
started, the following command is generated:
USE <directory>\<use-file>

Users can cancel USE mode via the BREAK command in Console Command.

3.1.3 Open file PATGEO

Sometimes users need to see the geometry of objects. For this purpose, file patgeo
must be opened using menu item File->Open Patgeo file. Dialog window Open PATGEO file
will open as shown in Figure 3.3.

Open PATGED file x|

Enter file name :

I Browse | Edit |

0K I Cancel |

Figure 3.3

Working in this window has the same functionality as working in the Open Use file
described in 3.1.2. The OK button generates the command

USE <directory>\patgeo
3.2 Drawing operations

Before drawing objects, users should open file PHT or file Xy2z.

The interface for creating drawing objects contains two dialog windows: the first lists
objects and the second contains the interface for changing object parameters.

3.2.1 Drawing Grids
To create a GRID drawing element, users should select menu item Draw->Grids. The
window Grid Objects containing a list of existing objects will open as shown in Figure 3.4.
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GRID Objecks

Ho . Plane - —————— Subregion-———— Dash Colour Type
1. 12 1 1 18 1 18 a 1 GRID oH Add

x

31 a 1 GRID OH

E dit

OMNAOFF

UpP

DOMN

Delete all

Delete

ReDraw I Close

Figure 3.4

The window contains an object list from which users can:
e select any object and use edit (via the Edit button),

e change its visibility (ON/OFF button),

e move it up or down (UP and DOWN buttons) and

e delete (Delete button).

The order in which the objects are described is the order in which they are drawn on
the screen. Users can change this order via the UP and DOWN buttons, which may be
important when drawing contour planes which can hide previous drawings. Users can delete
all objects by using the Delete All button

There are ReDraw and Close buttons at the bottom of window. ReDraw executes the
REDRAW command which redraws all active drawing objects on screen. This is useful when
users have edited objects and want to see the change without closing the window. Close
closes the window and generates the command REDRAW.

To create new objects, users can use the Add button. Window Grid Command will
open as shown in Figure 3.5

i
— Platting region Shyle
wF =[d = - — Color: |~ |
vF =[3 =l v =g = I
—_— _— INE: | Shlid -
zF-|2 = Z- =
Plane v OUTLINE
’71'-‘ %O O Z PMO= |1 _,; [T HaTCH [~ CENTRE
Mo Block : IU _,;
Save I Cancel |
Figure 3.5

This window controls the extent of the grid drawn on the screen. In the above
example, the grid is plotted in the first x plane. The grid will be drawn in solid red lines
outlining the cell. Users may set attributes for the object: colour and type of line etc. For
Multi-Block cases the block number must also be set.

The Save button generates the command GRID or MGRID for multi-block model), for
example: GRID CENT 7 1 X 1 18Y 1 18 COL 1 DASH O

Objects are plotted in the main window and added to the list in window Grid Objects.

If users want to change object parameters, this must be done via the Edit button in
window Grid Objects and in the Grid Command window.
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3.2.2 Contour Drawing

To create a CONTOUR drawing element, users should select menu item Draw->
Contour. The window CONTOUR Objects containing a list of objects opens as shown in
Figure 3.6.

x|
Ho . Flane Urbl. —————-— Subregion————— Dash Colour Type

1. 12 1 P1 1 18 1 18 a —2 OH Audd
Edit

OMAOFF
up
DOt
Drelete All

Delete

Reliraw I Close I

Figure 3.6

The window contains a list of objects. Users can select any one and undertake any of
the following actions:
edit (via the Edit button),
change visibility (ON/OFF button),
move up or down in the list (UP and DOWN buttons),
delete (Delete button).

Changing the position in the list changes the order of plotting on screen so that the
object list corresponds to the drawing order on screen. Users can delete all objects by using
the Delete All button

There are ReDraw and Close buttons at the bottom of window. ReDraw executes
REDRAW, a command which redraws all active drawing objects on screen. This is useful
when users have edited objects and want to see the change without closing the window.
Close closes the window and generates the command REDRAW.

To create a new object, users use the Add button. Window CONTOUR Command
will be opened as shown in Figure 3.7

x|
— Plotting region
_ — _ —1 War: F1 =
=F = — =L=|8 — S
vF=[1 =1 v -[12 = el
= :’ = Fill " lzolines
zF =| = a|'s =i [Feeoi
Plane & 7.BE-D4
’7(- oy T Z PlnMO= I‘liI _:l ‘ — lzolines style
| Shade I | |
Ma Block. IU _I: Dash: Solid 1=
— Field range
| = e i g I Farzol Boundaries
[-5E61.141 [1239.54 I Mo Smath Fill

Save I Cloze I

Figure 3.7

Using this window, users can set object parameters:

e numbers of first and last control volumes in a direction perpendicular to selected
plane;

e direction of normal to plane of object being created;

e number of planes.
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Users may choose to colour-fill the contour regions or draw isolines at contour
intervals. If users select colour filling, the Fineness parameter can be set. If this value is
small, the drawing time can be long. Conversely, if the value is large the drawing is done
quickly, but image quality may be poor.

If users decide to draw using isolines, the number and type of isolines must be set. If
Shade is not checked, a selected colour will be used for drawing; otherwise isolines will have
various colours. Users can also set the type of isoline (Solid or Dash).

Users can set the number of blocks for object creation for a multi-block model.

If users wish to restrict the range of variable values for object creation this can be
done by using the box Is Range to set maximum and minimum values of variable.

If PARSOL is used in calculations and Parsol Boundaries is checked, a new variable
*PSC will be created which mark the boundaries of cut-cells and enables them to be seen.

In some cases, for example to create contours for variables PRPS or RHO, it is
acceptable to see “non-smooth” contours. Users can use No Smooth Fill; then the image will
lack smoothing and each control volume will have its own single colour.

Save generates command CONTOUR (or MCONTOUR for multi-block model), for
example:
CONTOURP1Y 9X 1 18Z 1 31FILL;-8.00E+00 4.00E+00 ; 8.00E-04

The object will be plotted in the main window and added to the list in window
CONTOUR Objects.

If users want to change object parameters, this must be done via the Edit button in
window CONTOUR Objects and in the CONTOUR Command window.

3.2.3 Vector Drawing
To create a VECTOR drawing element, select menu item Draw-> Vector. The
window VECTOR Objects, containing a list of objects, will open as shown in Figure 3.8.

I
Ho . Plane = -—————-— Subregion————— Dash Colour Type

1. 2 1 1 18 1 18 a —1 1] Add

Edit

OMAOFF

urP
DO
Delete All

Delete

Curren b component = (LT %1 W]

Feliram Close I

Figure 3.8

Users can select any object from those listed and:

e edit (Edit button),

e change visibility (ON/OFF button),

e move up or down in list (UP and DOWN buttons),
e delete (Delete button).

The object list corresponds to the drawing order on screen. Users can delete all
objects by using the Delete All button

There are ReDraw and Close buttons at the bottom of window. ReDraw executes the
REDRAW, command which redraws all active drawing objects on screen. This is useful when
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users have edited objects and want to see the change without closing the window. Close
closes the window and generates the command REDRAW.

The Add button opens window VECTOR Command (Figure 3.9) to create a new
object.

|
— Plotting region . '
- - arpanen
< =[0 = w8 =] u v W
TFe — I— | YEIEA | = =
ZF =|1 j L= j
Plane Style
[P ® O % ¢ Z PiNO= |1 E [V Shade | DO -
Dash: Solid |
Mo Block : IEI _I; VecRef e
[~ Centre v key I Average
Add Cloze
Figure 3.9

Users can set object parameters via this window:

e numbers of first and last control volumes in a direction perpendicular to selected
plane;

e direction of normal to plane of object being created;

e number of planes.

Users can also set object attributes:

e names of variables for components of velocity,
e relative length of vector,

e method of forming the colour of lines,

e type of line and so on.

If the calculation is made for a multi-block model, users must set the number of blocks
for creating the object.

The Save button generates a set of commands, for example:
SET VEC COMP Ul V1 Wl

SET VEC CENTRE OFF

SET VEC KEY ON

SET VEC REFERENCE 3.08397

VECT 2 1 X 1 18Y 1 18 SH DASH O

This presets object parameters and creation. The object will be plotted in the main
window and the new object will appear in the object list in window VECTOR Objects.

Users can change object parameters via the Edit button in window VECTOR Objects
and in the VECTOR Command window.
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3.2.4 Surface Drawing
To create a SURFACE drawing element, users select menu item Draw-> Surface.
The window SURFACE Objects containing a list of objects opens as shown in Figure 3.10.

SURFALCE Objecks XI

Mo . Urbl. Direction Dash Colour Status

1. P11 Iz a 1 (11, Add

2. P1 Iy a 1 O

E dit

OMA0OFF
P
Do
Delete Al

Delete

Relraw I Close I

Figure 3.10

Users can select any object from the list shown and:
e edit (Edit button),

e change visibility (ON/OFF button),

e move up or down in list (UP and DOWN buttons),
e delete (Delete button).

The object list corresponds to the drawing order on screen. Users can delete all
objects by using the Delete All button

There are ReDraw and Close buttons at the bottom of window. ReDraw executes the
REDRAW, command which redraws all active drawing objects on screen. This is useful when
users have edited objects and want to see the change without closing the window. Close
closes the window and generates the command REDRAW.

New objects are created via the Add button. Window SURFACE Command will open
as shown in Figure 3.11.

SURFACE Command =]

war: [=3] - Flane Linesz style

Field value —————————— LO Eler:

walue - [0.00000 Ly | [~

Min: = Drash:

g% I‘I 239.54 ISDIid ;I
b ax: I-EB‘I 41
Save I Close I

Figure 3.11

Using this window, users can set object parameters:
e variable for object creation,

e value of variable,

e plane,

e colour and type of lines.

The Save button generates command SURFACE, for example:

SURFACE P1 Z COL 1 DASH 0 -2.48E+00

The object will be plotted on the main window and the new object will appear in the
object list in window SURFACE Objects.

Users can change object parameters via the Edit button in window SURFACE
Objects and in window SURFACE Command.
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3.2.5 Stream-Line Drawing
To create a STREAMLINE drawing element, select menu item Draw-> StreamLines.
The window STREAMLINES Objects containing an object list opens as shown in Figure 3.12.

I
Ho . Flane ————Subregion——-— Dash Colour
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2. =x 3-d streamlines = a -1 OHN OMAOFF
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n. F-d streamlines 3 ]

DO
Delete Al

Delete

ReDraw I Cloge I

Figure 3.12

Users can select any object from the list shown and:
e edit (Edit button),

e change visibility (ON/OFF button),

e move up or down in list (UP and DOWN buttons),
e delete (Delete button).

The object list corresponds to the drawing order on screen. Users can delete all
objects by using the Delete All button.

There are ReDraw and Close buttons at the bottom of window. ReDraw executes the
REDRAW command which redraws all active drawing objects on screen. This is useful when
users have edited objects and want to see the change without closing the window. Close
shuts the window and generates the command REDRAW.

A new object is created via the Add button; and the STREAMLINES Command
window will open as shown in Figure 3.13.

T
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Figure 3.13

Using this window, users can set object parameters, initial conditions, determine
trajectories of test particles moving with flow and numerical parameters for calculation of
trajectories. Object parameters are similar to other drawing elements:

e numbers of first and last control volumes in a direction perpendicular to selected
plane;

e direction of normal to plane of object being created;

e number of planes.

e Users can set object attributes: colour, type of line etc.
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Users can set the number of trajectories for:
e calculation,

e calculation method:

e whole field,

e downward or upward.

It is necessary to set numeric parameters:
time step,
e number.

Initial conditions can be set:

¢ from an initial point along line determined from start point to end point,
e from points on circle

e from the start point.

The Add button starts calculating trajectories of test particles, for example:
STREAM 3D 7 1 X 1 18Y 1 18 SH DASH 0

YES

WHOLEFIELD

STEPS; 100

TIME;1.000E+0Q0

PO
-1
1 1

18 18
10

T

EXIT
10

Calculations begin from the start of a line of points and continue to the domain exit. If
trajectories cannot exit the domain, because of flow features, and calculations are too
lengthy, users can terminate calculations via the Break of Drawing button. The calculation
will terminate but an object will be created as part of trajectory calculated to time of
termination. The object will be plotted in the main window and will appear in the object list in
window STREAMLINE Obijects. Unlike other object types, STREAMLINE objects cannot be
edited. Users can delete and re-create with other parameters.

3.2.6 Text Element Drawing
To create a TEXT drawing element, select menu item Draw-> Text; then the window
List of text elements (containing a list of objects) opens as shown in Figure 3.14.

List of text elements >

Add

E dit

Drelete

Delete Al

Close I

Figure 3.14

Users can select any object from the list shown and edit (Edit button), delete (Delete
button) or delete all objects (Delete All button).

The Close button shuts the window and generates the command REDRAW.
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New objects are created via the Add button. Window Add and Edit Text Element
opens as shown in Figure 3.15.

Add and Edit Text element x|

Test |F'HDTIIIN is the best|

Move——————— Colours

=l | — - | Fant |

-

4| » 0k I Cancel |

Figure 3.15

Using this window, users can:

e set object parameters,

e enter text,

e set the font of text,

e select text colour from box Colours (not from standard window of font parameters).

WINPHOTON always draws TEXT objects on the main window therefore users can
see all changes and move text on screen using arrows.

The OK button does not generate commands but the object will be plotted in the main
window and will appear in the object list in window List of text elements.

Object parameters can be changed via the Edit button in the window List of text
elements. When object parameters are changed, users can see images of the object, both
saved and changed, in the main window

3.3  Settings

Users can change most parameter settings of WinPHOTON by entering commands
SET in the Command Console window. For some commands, dialog windows are available.

3.3.1 View Direction

Users may wish to change view direction and view point, to use zoom, to change
direction UP etc. To set the view point select menu item View->View Direction. The window
View dialog opens and, at this point, WinPHOTON changes to special drawing mode so that,
in the main window, users see only domain boundaries and GRID objects. Figure 3.16
shows the main window and Figure 3.17 the View dialog window.

Figure 3.16
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Figure 3.17

Axes can be seen in the main window:
e X —Dblue line,

e Y —green line,

e Z —red line.

Users can change the UP direction by selecting one of three axes on the left of the
window, changing the angles of the view direction relative to the axes and moving the
scrolling Azimuth and/or Elevation by using arrows in area Move. If users check Mirror then,
after the dialog window is closed, mirror images are created relative to selected directions.
Users can zoom by using UP and DOWN arrows near field Zoom. Users can edit Zoom, but
the size will change only after pressing on arrows.

If users calculate using the multi-block model, Show Block will show the geometry of
each block separately by changing the block number. The geometry of all blocks may be
seen if the number of blocks is set to zero.

To reset previous view direction and other parameters, use the Reset button

The OK button generates a set of commands to save changes, for example:
VIEW 7.28E-01 5.77E-01 -3.71E-01

UP 0.00E+00 1.00E+00 0.00E+00

MIRROR X

REDRAW

The final command is generated when it is necessary to redraw all objects.

3.3.2 Setting Parameters

WiIinPHOTON uses many parameters when drawing objects. Users can change
parameters via command SET <parameter> [1]. For some changes users can select menu
item Setting->Set params and window SET commands opens as shown in Figure 3.18.

SET commands |

— Common parameter
¥ Porozity ¥ Property
v fues v RHand

— Cantaur fill
¢ Size  Mumber  Depth

ak. I Cancel

Figure 3.18

Use of the OK button ensures that only necessary commands will be generated
connected to User changes. For example:

SET CON FILL NUMBER

SET AXES OFF

SET LHAND
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3.3.3 Setting Colours

Menu item Setting->Set Colours changes the colours of the main elements in the
main window; the Colours window opens as shown in Figure 3.19.

ﬂ

Diraw Area Colour

-

Outzside Line Colour

|
Dutside Fill Colour |
|

-
-
-

Text Colour

|'I:chnur tode

[ 16 Colours |255 Colours
Carcel_|

Figure 3.19

Users can change the following colours:
e background of drawing area,

e background of outside area,

e lines

e default text

by selecting colour from a preset palette.

Users can set the number of colours for drawing CONTOURS and VECTORS. If the
standard 16-colour palette is selected via 16 Colours, CONTOUR colours will have clear-cut
boundaries. Users can set an arbitrary number of colours in range from 16 to 256 by
unchecking 16 Colours and setting the needed number of colours. There will be no
qualitative change to the colour palette; but the CONTOUR images will be smoother.

Values of selected colours will be saved in file phoenics/d allpro/coldat via
the OK button. The REDRAW command will be generated; and, when WinPHOTON restarts,
all colours set by users will be restored.

3.3.4 Setting Plotting Order

Users may need to change the drawing order for various types of objects. This can be
done via menu item Setting->Plotting order. The window Plotting order opens as shown in
Figure 3.20.

x|
| Cont |

Stream

Vect Diown |

Grid

Surf

Text

Clogze |

Figure 3.20

Users can select the order of drawing objects via UP and DOWN buttons

When WinPHOTON terminates, the order of drawn objects is not saved; therefore
users should set the drawing order of objects at the start of the program.
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3.4 Macro Variables and Field Variables

WiIinPHOTON users have the possibility of recording a set of commands in USE files
(see 3.1.2). When preparing USE files, it is necessary to create new variables to save useful
information. These are called macro-variables and can have numerical values (integer or
real); or they can be string variables (up to 80 characters). During the processing of USE
files their current values will be used.

WIinPHOTON users can change the number of variables by adding new field
variables and deleting calculated ones. For example, if users calculate hydrodynamic flow,
and wish to calculate local values of kinetic energy of flow, new variables can be added and
calculated via pre-set formulae. Users can include in formulae:

e calculated field variables,
macro-variables,

internal functions,
arithmetic operations

constants.
All variables can have an image created.

When working with macro-variables and field variables, users can use two internal

constants:

PI = 3,141593

E = 2,718282

users should adhere to the following rules in formulae:

e use pair parenthesis "2.*(3.+4.)";

e use operation ™", "/", "+", "-" and "" for power;

e use the next functions: 'ATAN', 'COS', 'SIN', 'TAN', 'ABS'/'EXP', 'LN', 'LOG',
'SQRT'(square root), 'SQR' (square), 'INT'(rounding-off), 'FRAC' (remainder = Arg-
REAL(INT(Arg)), ' TRUNC'(integer part), 'ASIN', 'ACOS', 'SIGN'(sign of argument);

e use less than 80 characters for commands;

e use parenthesis for power operation after multiplication or division;

o multiply by (-1) to change the sign of argument;

3.4.1 Macro Variables

Users must use new commands of WinPHOTON for work with macro-variables:
MACro INTeger <list of variables>
MACro REAL <list of variables>
MACro CHAR <list of variables>

Users can use assignment operation for macro-variable, for example:
Macro Integer N
Macro real R
Mac char S
N = :NX: + :NY: + :NZ:
R = PI/3.0
S = A:N:.dat

Macro-variables NX, NY and NZ are determined by the results of calculations. As a
result of execution, the set of command the string S depend on amount of control volumes of
all directions.??? Users can use macro-variables with other WinPHOTON commands, for
example:

Macro real FI
FI = 1l.e-4
con TEMP iy M fi;:FI:
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The following commands were created to work with macro-variables:
Macro CLEar -to delete all macro-variables (besides NX, NY, NZ);
MACro DELete <list of variables> - to delete macro-variables from list;
MACro RECalc — to recalculate all macro-variable.

To work with macro-variables, users select menu item Variables-> Macro Variables.
The window Macro Variables opens as shown in Figure 3.21.

=
Tupe Hame Ualue Formula
INT | MK | 18 | 18 add |
INT | MY | 18 | 18 -
INT N2 31 31 £l |
Delete |
Clear |
FeCalc | Close |
Figure 3.21

Users can select from the list and:

e edit formula-determined macro-variables (Edit button),
e delete any macro-variable (Delete button),

e delete all macro-variables (Clear button),

e recalculate all macro-variable (ReCalc button).

New macro-variables can be created via the Add button. The Macro Variables
window will open as shown in Figure 3.22.

x|
MName Variable : IN

Formula:

ME N+ N

Type warniable
’7 [+ Integer [ Real [ Char

Add Close

Figure 3.22

Users can enter:

e a uniqgue name for a new macro-variable,
e formula for its determination,

e select the type of macro-variable,

e use the Add button.

If a mistake occurs, a message will appear in the Command Console.

The Macro Variables window can be closed only by pressing the Close button; users
will see all created macro-variables listed, with their values.

3.4.2 Field Variables
To work with new field variables, users can use the WinPHOTON command:

ADDVAR <name of variable> is <formula>

For example
ADDVAR EX is U1"2
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In dialog mode, users select menu item Variables-> PHI Variables and the PHI
Variables window opens as shown in Figure 3.23.

x|
Hame Formula
P1 | <from Earth Solver> Add
u1 | <from Earth Soluer> =
u1 | <from Earth Soluver> Edit |
Ll | <from Earth Solver> Delete |
FRFPS <from Earth Soluer>

Close I
Figure 3.23

With field variables, users can carry out the following operations:

e add new variable (button Add),

e edit formulas for variables,

e delete variables as created by users or calculated by solver Earth.

New variables can be created via the Add button and the PHI Variables window will
open as shown in Figure 3.24.

x
Marme Y ariable : IE
Farmula:

|suHT[u"2+v1 20172

Add Cloze

Figure 3.24

Users can enter a unique name for a new field variable and a formula for its
determination. The formula can contain identifiers of other field variables (created by users or
calculated by Earth), macro-variables, pre-defined variables X, Y and Z, denoted coordinates
and constants.

If an error occurs, a message appears in the Command Console. The PHI Variables
window can be closed via the Close button; users will see all created macro-variables listed
with their values.

3.4.3 Inspect PHI Variables
WIinPHOTON is intended to display results graphically; however it can also enable
users to inspect numerical values.

To do so, users select menu item Variables-> Look of Variable; then the Select
Variables window opens as shown in Figure 3.25.

x
ariable: =
ak, I Cancel |

Figure 3.25
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After selecting the variable users should press OK. The window Variable: <name of
variable> opens as shown in Figure 3.26.
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Figure 3.26

Users can select a plane (direction of normal and number) to view values of variables;
and they can change step values plotted in the table on screen. Users can also change the
font and format of values using icons on the top panel. To close the window, users press the
green tick.

35 Transient cases

WinPHOTON makes it possible to view calculation results for transient cases. When
non-stationary processes are calculated, sets of files named <prefix>No are usually
created, where <prefix> - characters, No —number of file.

Users can create USE-file, containing sets of commands for drawing images on one
time step. This can be done very simply by:

e opening a file of a non-stationary processes,
e creating the necessary set of objects,
e selecting menu item Draw-> Save of drawing commands.

A standard systems window to allow file selection will open. The USE-file will contain
commands set view direction, UP direction and commands for creation of objects GRIDS,
CONTOURS, VECTORS, SURFACES. It is possible to save images; this is useful in cases
where it is necessary to build similar images for similar calculation results. After the USE-file
is created, it is possible to demonstrate the non-stationary process.

Users can use a WinPHOTON command:

e TRANSience <prefix> NoBeg NoEnd NoStep <USE file> trWait
[<Work Directory>] where TRANSience —hname of command;

e NoBeg NoEnd NoStep— number of first file, number of last file and step of file
number accordingly;

e <USE file> - name of USE-file without path;

e trWait — delay time in milliseconds, if triwait = -1 then

animation will be stopped after each frame and users could press RUN in the
Command Console window;

e [<Work Directory>] — directory with files of calculation results and USE-file,
if a directory is not set, WinPHOTON will use the current directory.
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In animation mode, users can interrupt drawing via the ESCAPE key. In other cases
users can enter character “/” in window Command Console and press Run.

Users can also select the Draw-> Transience command and window Transience
command opens as shown in Figure 3.27.

x

PHI-directary: IE:'\phneclos'\TUHepurt’\Bmkntip\ Browse |

Uze file: Ismpl_use Browse |

Prefix of PHI-files: Start step number: End step number: Step interval:

[ 1 ] 1
¥ Animate  Waiting: (1000 in mec
Ok, I Cancel |
Figure 3.27

Users can select a working directory. The best way is via Browse, selecting the last
file of the calculation of the non-stationary process. Some fields in the window will be
entered automatically (prefix of PHI-files, First number, Last number and Step). Users can
then select the created USE-file, check Animate and set the duration of the pause in
milliseconds. If Animate is unchecked then the mode “frame-by-frame” will be selected.

The command TRANSience will be generated after pressing OK, for example
TRANS M 1 20 1 trans.use 200
C:\phoeclos\ToReport\Brokntip\

In animation mode, the Command Console window will be hidden. The execution of

command TRANSience executes the USE-file commands sequentially for each file of
calculation results.
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4, AUTOPLOT Interface

AUTOPLOT is a part of WINPHOTON designed to produce labelled plots of
numerical data in the form of graphs showing the variation of variables one against another.

To use AUTOPLOT select menu Run->Autoplot which will change the main menu.
As with PHOTON, users can work in the Command Console window and, when AUTOPLOT
is run, it will store the commands entered during the session in a file. The file is written in
USE-file format, which can be read by AUTOPLOT to recreate the session at a later time.
Users can also use dialog windows which give wider possibilities than standard command
mode.

4.1 Opening Files
Users should open one, or several, data files when starting AUTOPLOT.

4.1.1 Open Data Files
To open files containing data, select menu item File->Data Files and window Opened
Files will open as shown in Figure 4.1.

x|
Mo Type FileM ame
C-yphoeclosiyphot _newiTestsy885%phi Add
Feplace I
Delete I
Delete All I
Cloze |

Figure 4.1

Users can add a data-file, delete one data-file or delete all files simultaneously. New
data files can be added via the Add button and the Open File window will open as shown in
Figure 4.2.

x
|I::'~.phoeclos'~.phot_new'\Tests'\BDE'\phi Browse I

Formats of file

= Plat file ' PHI

" Table file 0 E

© PHID&, " DF09

7D " DF12

sdd | Clase

Figure 4.2

Users can select files via Browse and set the file type. Detailed information about
types of data-files can be found in [2]. The Add button closes Open File and the selected file
will appear in a list of files in Opened Files.

AUTOPLOT generates sets of commands, for example:

File
C:\phoeclos\ToReport\Brokntip\M6 5
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4.1.2 Open Use Files

AUTOPLOT handles USE-file in the same way as WinPHOTON. To use this feature
users must create a USE-file containing AUTOPLOT commands and select menu item File-
>Open Use File. Working in AUTOPLOT, via the Open Use File window as shown in Figure
4.3, is fully analogous to working with the same window of WinPHOTON. A detailed
description is to be found in 3.2.1

Open Use file |

Enter file name :

|| Browsel Edit |

ak. I Cancel
Figure 4.3

4.2 Data for Plotting

Graphics are created via a series of data using Command->Datas. This opens the
Data Elements window as shown in Figure 4.4.

Data Elements x|

Mo File Type Status Color Contents
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Delete
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Cloze |

Figure 4.4

Users can select any object from those listed and add or edit data (Add or Edit
buttons), change visibility (ON/OFF button), save the series to a separate file (Save button);
and delete one series or all series (Delete or Delete All buttons). Users can create new
series and enter data in separate windows via the New button. Data series created by this
method cannot be edited later so users must delete and recreate any such series.

To add new data series from an open file use the Add button which opens the Adding
Data Element window as shown in Figure 4.5.
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Figure 4.5
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Users can select data files. For various types of files controls can be enabled or
disabled. For the PHI file, users select variable names, abscissa directions, the number of
first and last points in the series and set colour and line type.

Command sets will be generated using the Plot button, for example:

DATA 1

Pl Z 1Y 1 50
SCALE

BLB2 1

To create a new data series without connecting to an open file, users press button
New in the Data Elements window. The window New data set opens as shown in Figure 4.6.
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0.000E+008 | 1.8868E- 061 Colar Iﬁ
1.800E+008 | 2 _9888E- 91
Type——————
= Salid

 BLE1  DOTI
ELEZ  DOTZ2
ELEZ  DOT3
ELE4 ¢ DOT4
ELES " DOTE

Cancel I

Figure 4.6

Users can enter data in windows X and Y, form data series and use:
Add to add these data to the end of series,

Insert to insert before selected line,

Replace to replace selected line

Delete to delete selected line.

Data in series should be ordered by increasing X. Users must check entered data
because, after pressing the Plot button, data cannot be changed. Command sets will be
generated after pressing on button Plot:

SCALE

REDRAW

4.3 Add-on elements

Users can create add-on graphical elements for better performance. The following
objects relate to this: TEXTS, KEYS n LEVELS.

4.3.1 Text and key elements

To create objects TEXTS and KEYS users can select menu item Command->Texts.
The window List of text elements opens as shown in Figure 4.7.

List of text elements XI

Mo Text

2 Do Add

3. Table

Edit

D elete

D elete All I

Figure 4.7

30 The PHOTON User Guide



The PHOTON User Guide

Users can use buttons Add and Edit to add or edit objects; buttons Delete and Delete
All to delete selected object or all objects; and button Close to close window. Buttons Add
or Edit open windows Add and Edit of Text elements and select Keys as shown in Figure 4.8.

Add and Edit of Text elements and select Keys Xl
Text [Pressure
—Move—————————  Colours
= I I vI Font I
S ¥ with Key
Mo File Type Contents

EBlb1 F1Z13x1%150

5 EI |
2 2 Blb4 P1Z1x=1%150

Length

I 5.000E-01

Mumber of points

[z
——

Cancel

Figure 4.8

Using this window users can set parameters of object: enter text, set the font of text,
select colour of text from combo box Colours (not from standard window of font parameters).
The AUTOPLOT as WINPHOTON draws TEXT object always on main window therefore
users can see always all changes. Users can move text on screen using arrows.

If users want to create KEY objects together with TEXT objects then the With Key box
should be checked and DATA object for KEY element selected. Users can replace the KEY

object relative to TEXT using arrows, change length of object KEY and amount of points for
drawing of KEY. ???77?

After pressing the OK button all entered information will be saved and command
REDRAW will be generated to redraw the image on the screen.

4.3.2 Levels

If users may want to mark the defined level on axes abscissa or ordinate. This can
be done by create object LEVEL. Users select menu item Command->Levels and the Levels
window will be opened as in Figure 4.9.

x
Mo Directon Color Walue

6 1.008E+88 Add
Edit
Delete

Drelete Al

Cloze

P e

Figure 4.9

Users can use Add and Edit to add or to edit objects, Delete and Delete All to delete
selected object or all object accordingly, and Close to close windows. The Add or Edit
buttons open the Edit Level window as shown in Figure 4.10.
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Figure 4.10

Users can set level direction, value of axes for level, colour of level. The LEVEL
object is created by the OK button and drawn on main window.

4.4 Settings

Users can change most AUTOPLOT parameters using commands in window
Command Console. Some of command users can send using dialog windows.
4.4.1 Setcolours

Users can change the colours of general elements in the main window via menu item
Setting->Set Colours. The Colours window opens as shown in Figure 4.11.

x
Fill

Lines

I

L]

Ares

Gids

Levels

ok I Cahcel |
Figure 4.11

Lol el e

Users can change colours of background, lines, axes, grids and levels set by default.

4.4.2 Set keep parameters

Sometimes users want to delete all graphics except add-ons, for example, TEXTS
objects. This can be done via the KEEP command or by selecting menu item Setting->Keep
parameters which opend the Keep window as shown in Figure 4.12.

keep N x|
Parameters
[T Teuts
(]9
- Keps ok |
[ Levels Cancel |
Figure 4.12

Users must check the check boxes to keep needed objects and then press OK. A set
of AUTOPLOT commands will be executed, for example:
TEXT KEEP

KEY KEEP
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4.4.3 Setscale
If users want to change scales of axes on graphic this can be done via menu item
Setting->Scale which opens the Scale window as shown in Figure 4.13.

Scales x|
Directi
[ &l azes .r:'".;c :rc'l'n Y

Min |n

(LEN IEi

(] I Cancel

Figure 4.13

If the All axes box is checked and OK is pressed, then the SCALE command will be
executed and scales will be recalculated automatically.

If users want to set scale on axes manually then the All axes should be unchecked
and the direction of axes on which the scale is to be changed should be entered. Maximum
and minimum values for these axes should be specified and the OK button pressed. A set of
commands will be generated, for example:

SCALE X

0.000E+00 6.000E+00

4.4.4 Setgrids
If users want to draw grids on graphics, this can be done via menu item Setting->
Grid. The window Grid will be opened as shown in Figure 4.14.

[~ Automatic [On/OF)

* Step I'I 0K I

¥ Step ID_DZ‘I Cancel |

Figure 4.14

If users check the Automatic (On/Off) box and press OK then command GRID will be
executed and a grid will be created automatically.

If users want to set the grid manually, it is necessary to uncheck the Automatic
(On/Off) box, set values of grid step on each direction and press OK. A command of the
following type will be generated:

GRID DEFINE 1.000E+00 1.000E+01
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