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PANUKL — user manual

The current document presents the description of graphic user interface of the PANUKL 2018
package and all available options. The external programs are described in the separated files. To run
PANUKL'’s GUI, click GridView managing subprogram icon 4 on the desktop or in the START MENU.
After few seconds the main application window displays (Fig. 1) and PANUKL is ready to operate.

main application MENU

FE Panukl 2018 - Grid viewer

{File View Data Create Xfoil Tools Help)

program’s workspace
window

| status: no data

Fig. 1 - Main application window

To change program window size use standard WINDOWS buttons. User can access the particular
program functions from drop down managing application MENU..

FILE menu description

P8 Panuki 2018 - Grid viewer

ZIN View Data Create Xfoil Tools Help

Open grid file ..

Open grid file with wake ... C\Users\tgrab\PanuklProjects\LZ\aircraft_complete_aoad_2.dat

Open pressure distribution file ... C:\Users\tgrab\PanukiProjects\LZ\store_aoad.dat

Open and show results file ... C\Users\tgrab\PanuklProjects\LZ\aircraft_complete_aoad_1.dat

Save picture as ... C\Users\tgrab\PanuklProjects\LZ\aircrafistore_aoad.dat

Exit C\Users\tgrab\PanuklProjects\KPVuselage.dat
C\Usersitgrab\PanuklProjects\KPifuselage1.dat
C\Usersitgrab\PanuklProjects\FMifm_plane.dat
C\Users\tgrab\PanuklProjects\FM\ds _plane.dat

C\Users\tgrab\PanukiProjects\Autogyro\Autogyro.dat
C\Users\tgrab\PanuklProjects\YUKItestiYA dat
C\Users\tgrab\PanuklProjects\ATanMW_gap2.dat
Dr\Users\tgrab\PanuklProjects\ATar\ParallelConnection.dat

Status: no data

Fig. 2 - Menu — FILE




Available options in FILE menu

Function Description
Open grid file
- Open grid file [.inp], from user selected disc location Fig. 3.
[Ctrl+O]

Open grid file with Wake
[Alt+Ctrl+O]

Open [.dat] file from user selected disc location containing grid
and wake

. . Open [.txt] file from user selected disc location containing
Open pressure distribution file

pressure distribution and other results (velocity components,
[Alt+Ctrl+T]

Mach number, etc.).
Open and show results file Show results file [.out] or [.czy]), Fig. 5.

Save picture as Save the current window picture to JPEG , PNG or BMP format

[CtrI+S] file. The dialog window will appear Fig. 4
Exit . L
End program, exit application.
[Alt+X]

The names of last opened files (20 in each of the four groups "Open”) are saved and user can
select them from drop down menu (Fig. 2).

« “ 4 | > tgab > PanuklProjects > sample » predator v ®  Search predator 2

~ [ ThisPC

8 30 Objects

Organize = New folder

- Name

out

B Desitop | Predatorinp
= Documents | Predator_no_wing.inp
& Downloads
D Music

& Pictures

[ Videos

‘i Local Disk (C)
s Nowy (D)

@ Network

File name: v‘ ~inp Files -

Fig. 3 — File selection window (example)

File selection Windows can be different dependent on the current operating software version,
window looks does not influence PANUKL'’s functionality.
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Search xfo
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Fig. 4 — Save to graphic file current PANUKL window (only workspace)
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VIEW menu description

Fig. 5 — Output results window example

File

Custo
Qrigin

W Tun

Redraw (1:1)
Fitto window
Orthogonal view 3

Enlarge
Reduce

Data Create Xfoil Tools Help

F5
F2

Left Ctri+1
Right Ctri+2
.. Up Cirl+3
+ | Down Ctrl+4
- | Front Cirl+5
Rear Ctrl+6

mview F6

n on keyboard control

Status: no data

Fig. 6 — Menu — VIEW



Available options in VIEW menu

Function Description
Redraw (1:1) Redraw current object in main application window, restore the
[F5] original scale of the object.
Fit to window . . )
E> Fit to the window size

Orthogonal view

Orthogonal view selection:
Left — Ctrl-1

Right — Ctrl-2

From up — Ctrl-3

From bottom — Ctrl-4

Front — Ctrl-5
Rear — Ctrl-6
Custom view )
Saved view
F6
Origin ... Show the window to set the origin of rotation (Fig. 7)
Enlarge
& Zoom (+)
[+]
Reduce
Zoom (-).
[-]
Turn on keyboard control
v Turn on keyboard control for analyzed object, Fig. 8
[check box]
¥ Origin position
lEa Xcu:.rglgate STS
Z coordinate
< default (0,0)
¢ shift origin to 1/4 of MAC
+ custom shift
Close
Fig. 7 — Window to set the origin of rotation
Object translation
Home End | | - object rotation - X axis up
PgUp PgDn | | - object rotation - Y axis
) left - + =P | |right
Ins Del - object rotation - Z axis
S down

Fig. 8 — Keyboard controls explanation



DATA menu description

File View M8EIEN Create Xfoil Tools Help

MS2 editor ...

Fuselage program .

Fuselage python script

Python command ...

Propellers configuration

Profiles library

® Panukl Library

ate MACA profile ... © User Library

© Kfoil directory

[Status: no data

Fig. 9 — Menu - DATA

Various tools for editing and data management are available in the DATA menu. The
following options mean:

MS2 Editor — invoking the MS2edit program for editing MS2 script files [1]

Fuselage program — invoking the Fuselage program utilized to create a file with the
geometry of the fuselage created earlier in the program NX [2]

Fuselage python script — invoking the Python script utilized to create a file with the
geometry of the fuselage created earlier in the program NX [2]

Python command — Python interpreter command options

Propellers configuration — invoking the ActuatorDisc program for editing the propellers
data file ([.acd]).
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Fig. 10 - Browsing the profile library

Profiles library — browsing the profile library (Fig. 10)
Select Profiles library — the user has one of three options to choose from:

o Panukl Library — library embedded in the PANUKL package

o User Library — user profile library

o Xfoil Library — library of profiles created/modified by the program Xfoil [3]
Create NACA profile — create a file with profile geometry from a four or five-digit family
of classic profiles NACA
Copy Samples — copying files with examples provided with the package to the working
directory. When copying, the configuration files are modified to adapt the data to the
user's directory layout.



CREATE menu description

File View Data Xfoil Tools Help

Create grid file

Compute doublet distribution ...

Compute sequence .
Prepare data for SDSA ..
Export FEM data for Calculix
Connect two grids
Correct neighbours
Correct geometry

type of mes|

Create grid file with the neighbours ..

Compute pressure distribution ...

F9
F10
F11
F12
Ctrl+F10

® MNodes
O Coordinates

Status: no data

Fig. 11 — Menu — CREATE

In the CREATE menu, the user will find the most important functions of the PANUKL package

that enable a complete calculation session to be performed for a given input data set.

Create grid file (F9)

The command calls the Mesh3 program, component of the PANUKL package, which for a
selected data set containing the description of the object (aircraft) geometry (file [.ms2]) will
generate a file containing the [.inp] grid defining the object’s geometry. The grid consists of

qguadrangular panels, Fig. 12.

Pl select [.ms2] file:

() ) 1~ tukasz tefanek ~ Pand - dat - mesh

- & [

Organizuj v 4 Widoki v

Ulubione tacza
W/ pokumenty
B Pulpit
& Komputer
B obrazy

BllPanukl 2002 - Grid viewer B Muzyka

File Draw Create Xfoil Tools Help W O

- generated grid file

o

 Nowy folder

e

Predator.ms2 —— Predator.inp

A

Nazwa pliku: IFredalm.msz

=] [ ms2Fies

Fig. 12 — Creating grid file for current input geometry data



Create grid file with the neighbours (F10)

The command calls the Neigh program, component of the PANUKL package, which for the
selected file containing the [.inp] grid of the model, will generate a [.dat] file. The output file [.dat]
stores the model's grid with the generated vortex wake and information about the numbers of
"neighbors" of individual grid panels

After selecting this option, the user has two options:

Option No. 1 — we do have saved on disk configuration file [.ngh], Fig. 13

Run Create grid file with the neighbours and select saved configuration file [.ngh] — file contains all
necessary information to create [.dat] file. To open selected [.ngh] file click OPEN button.
Configuration window will appear (Fig. 13) where one can see saved [.dat] file creation options. To
generate [.dat] file click Save and Compute (OK) button.

Option No. 2 — we do not have saved on disk configuration file [.ngh], Fig. 13

Run Create grid file with the neighbours and click CANCEL button when prompted for saved
configuration file [.ngh]. The configuration window will appear (Fig. 13) where user can select
options to create [.dat] file. To save current [.dat] options to [.ngh] file click Save [.ngh] file as, to
create [.dat] file click Save and Compute (OK) button.

\JO [~ tukasz Stefanek ~ Panuld ~ dat ~ neigh > B8 [wyseuai m [~ tukase Stefanek. « Panukl - det + neigh « k& [rseikn @H

Organizuj v #fjwidoki v | Nowy folder Organizuj v  4fiwidoki v | Nowy folder @
Uhkbone taeza Nozwa = |- Datamndiﬁﬁ“ Jmp [ Rozmiar [-] Gitione gz, Nazwa ~ | -] Datamodyfikacii || Typ |- Rozmiar ||
IF| Dokumenty IF| okumenty
W Pupit M Puipit 5
B Konpriter we do have PR we don’t have
[ obrazy configuration *.ngh file [ obrazy configuration *.ngh file
B Muzyka B Muzyka
| Ostatnio zmienione [Jj Ostatnio zmienione
15 wyszukiwania 2 wyszukiwania
. Publiczny ). Publiczny
Foldery ~ Foldery -

Nazwa pliku: | Predator.ngh | [7nghFies 2| Nazwa piku: | | ["nghFies |
OPEN_)l Otwérz | Anuluj
4 4

CANCEL—
|

click to check saved optionsy v click to select *.dat file creation options

[.ngh] file parameters

Input grid file [inp] [C:/UsersiLuc

inp

piPres

Output grid file [daf] IC:lUsers/LucaslPanukIfdaUdatJPredatov dat

l30.0 Trailing edge angle [deg]:
Iso.o Neighbour condition angle [deg]:
5.0 Angle of attack [deg]:

|o Sideslip angle [deg]:

|2o.o Lenght of the wake (last panel - MAC multiplication)

|o Wake type

Wake type description:

0 - wake paralel to MAC

1 - wake with downwash due to angle of attack

2 - wake with downwash due to sideslip angle

3 - wake paralel to the freestream

4-6 - wake with the same effect as in cases 1-3
but only for last wake panels

Save and Compute (0.K)

Save [ngh] file as ..

I Cancel

Fig. 13 — The dialog window to run Neigh program



Setting

Description

Length of the wake
(MAC multiplication)

Wake type description

Trailing edge angle [deg]

Neighbour condition
angle [deg]

Angle of attack [deg]

Sideslip angle [deg]

Length of the wake (MAC multiplication)

Wake type creation methods:

0— Wake parallel to MAC

1 - Wake with downwash due to angle of attack

2 — Wake with downwash due to sideslip of attack

3 - Wake parallel to the free stream

4,5, 6 — Wake with the same effect as in cases 1-3
but only for last wake panels

Trailing edge angle. If the angle between two trailing edge grid
panels is lower or equal to defined value, than wake line will
be created from such trailing edge.

Neighbor condition angle . If the angle between two
neighboring grid panels is higher than defined value, both
panels are not treated as neighbours.

Angle of attack (taken into account during wake creation).

Sideslip angle (taken into account during wake creation).

ul’anukl 2002 - Grid viewer k‘ =101 x|

File Draw Create Xfoil Tools Help

Predator.dat

grid with wake

Fig. 14 — Example file: grid & wake ,,Predator.dat”



Compute doublet distribution (F11)

The command starts the program Panukl, component of the PANUKL package, which will
generate the file [.pan] for the selected data file [.dat]. In the output file [.pan] the resultant
distribution of the velocity potential is saved. The file is saved as so-called free format - read and
write only by package programs.

After selecting this option, the user has two options:

Option No. 1 — we do have saved on disk configuration file [.par], Fig. 15

Run Compute doublet distribution and select saved configuration file [.par] - file contains all
necessary information to create [.pan] file. To open selected [.par] file click OPEN button.
Configuration window will appear (Fig. 15) where one can see saved [.pan] file creation options. To
generate [.pan] file click Save and Compute (OK) button.

Option No. 2 — we do not have saved on disk configuration file [.par], Fig. 15

Run Compute doublet distribution and click CANCEL button when prompted for saved configuration
file [.par]. The configuration window will appear (Fig. 15) where user can select options to create

[.pan] file. To save current [.pan] options to [.par] file click Save [.par] file as, to create [.pan] file
click Save and Compute (OK) button.

[BseiectLparliie: B3| N P sclect [.par] file: x|
(CJC ) [~ tkase tefonsk - ponsid - dot < pansl (3 [ g] ‘GO [~ tokasa Stefank - Panukl ~ dat ~ pankl v K23 [ |
Organguj v 45 widoki v Nowy folder 17} Organizuj v  i%iwidoki ~ Nowy folder 23
Ulubione tacza Nezwa = f] Data MR | Rozmisr |~ - tiblons o Nazwa « | ~| Data o7 | Rozmiar |+
I/ ookumenty ' ookumenty
B Pubpit B Pupt
1™ Komputer ™ Komputer
B obrazy B obrazy
s we do have *.par file R s we do not have *.par file
B wyszukdwania B wysaukwania
Publiczny ). Publiczny
Foldery -~ Foldery A~
Nazwa pikix [Predator par =] ["parFies k| Nazwa piku [ =] [FpaFies k|
OPEN—> [owee ] _ s I/ CANCEL— /
click to check saved options v + click to select *.pan file creation options

Bc Users\tgrab\PanukIProjects\sample\predator\Predator_5s0_acd.par

Input grid file [.dat] IWSQ@WMWQW_SO.@ Browse ...
Output file [.pan] IC.\Users\(grab\PanukIFro;eds\sample\predatonPredator_Sso.pan Browse ...
Propellers data file [.acd] Ms«smmmonmamammwmq_um.m Browse ...
Linear equation solver:
Angle of attack [deg]: |5 Roll rate [rad/s]: |0
t ! <& LAPACK optimized procedure
Sideslip angle [deg]: |0 Pitch rate [rad/s]: (0 & not optimized procedure
Mach Number: |0 Yaw rate [rad/s]. (0 W Propellers data active
Save and Compute (O.K) | Save [parjfile as ... ’ Cancel

Fig. 15 — Dialog window to set parameters and to run Panukl program
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Parameter/setting Description

Linear equation solver selection:
- LAPACK optimized procedure (default)
- not optimized procedure (more time consuming procedure
but more accurate)
Angle of attack [deg], measured from free stream velocity direction

Linear equation solver

Angle of attack

and OX axis.
Sideslip angle Sideslip angle [deg].
Mach Number Mach number
Roll rate P —roll rate [rad/s]
Pitch rate Q — pitch rate [rad/s]
Yaw rate R — yaw rate [rad/s]
Propellers data active Activates the influence of the propellers system, defined in [.acd] file

The Panukl program calculates the influence coefficients and solves the system of equations
resulting in the distribution of the velocity potential. This module has the highest hardware
requirements. The time of calculations can be significant and depends approximately on the third
power of the number of panels. After completing the calculations, the Panukl program displays the
message (Fig. 16).

Fig. 16 — Message that computation is completed

Compute pressure distribution (F12)

The command runs the Press program, component of the PANUKL package, which for the
selected data file [.pan], will generate final result files. The output file [.out] stores the results of the
calculation of the total aerodynamic coefficients. The output file [.txt] stores the results of
calculations related to the speed components, singularities, pressures etc. for individual panels. In
the output file [.eps], the results of downwash calculation (set created optionally) are saved.

Option No. 1 — we do have saved on disk configuration file [.prs], Fig. 17

Run Compute pressure distribution and select saved configuration file [.prs] — file contains all
necessary information to create output result files — *.out, *.txt, *.eps. To open selected [.prs] file
click OPEN button. Configuration window will appear (Fig. 17) where one can see saved [.prs] file
creation options. To generate output files click Save and Compute (OK) button.

Option No. 2 — we do not have saved on disk configuration file [.prs], Fig. 17

Run Compute pressure distribution and click CANCEL button when prompted for saved configuration
file [.prs]. The configuration window will appear (Fig. 17) where user can select options to create
output files — *.out, *.txt, *.eps. To save current output files options to [.prs] file click Save [.prs] file
as, to create output files click Save and Compute (OK) button.

11



- @ (2]
Organizul v  “f{Widok v | Nowy folder o Organizuj v  {fiwidoki v Nowy folder o
i Nazwa = |- Data - | | Rozmiar [~] R i Nazwa = |~| Data - n || Rozmiar ||
I/ Dokumenty I/ ookumenty
B Pupt B Pubit
™ Komputer 1% Komputer
B obrazy E obrazy
B muzvka B Mmuvka
B Ostetrio znienione we do have *.prs B oatsio smierions: we do not have *.prs
B wysaienia configuration file B wyszdiwania configuration file
J. Publiczny J. Publiczny
Foldery ~ Foldery ~
Nazwa pikis [Predator | ["prsFies =l Nazwa plku | | ["prsFies =l
OPEN-> [z ] _ s | | CANCEL- e
4 I |
click to check saved options v v click to select *.prs file creation options
Press [.prs] file parameters O X
Input file [.pan] IC:\Users\tgraD\PanukIPro;ects\PredatonPredatotIpan Browse ... |
Range of panel's indices used for pressure calculation: |0 10000 calculation method (0-8 see user manual) |4
X coordinate’s range used for pressure calculation: [0 100 averaging of the local coordinate system v|

~| X component of pressure taken into account for pitching moment calculation

Downwash calculation:
< None

< YZplane

< (XZ) plane

v| dragin the Trefftz plane

Compressible correction:

Automatic output files names v|

Number of mesh points for downwash calculation longwise Y (X) axis: |25
Number of mesh points for downwash calculation longwise Z axis: |8
X (Y) coordinate of plane for downwash calculation: |7

Y (X) boundary coordiantes of downwash mesh: |-15 15
Z boundary coordiantes of downwash mesh: |-5 5

& None <> Prandti-Glauert <> Karman-Tsien

o

Save [prs]file as ...

Cancel |

Fig. 17 — Dialog window to run program Press

General output file [.out] ‘C'\Users\tgrab\PanukIF‘mJects\samp\e\wings\nut\Predator_S ouf]
Spanwise distribution [.czy] ‘C:\Users\tgrab\F‘anukIF‘rmec{s\samp\e\wings\out\PredatoLS.czy
Pressure distribution [bd] ‘C:\Users\tgrab\Panule‘rmects\samp\e\wmgs\out\Predator_S.m
Downwash field [.eps] ‘C\Users\tgrab\F’anukIF'mJer:ts\samp\e\wings\uut\F’reda{m_S eps
Countur of cross section [.bin] ‘C'\Users\tgrah\PanukIF‘mJects\samp\s\wings\nut\Predator_S Bin

SDSA compatible file [.sdsa] ‘C:\Users\tgrab\Panule‘rmeds\sam plewings\outiPredator_5.5dsa

Browse

Browse

Browse

Browse

Browse

i

Browse

oK Cancel

Fig. 18 — Dialog window to define output files names
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Setting/Function

Description

Range of panel’s indices used for
pressure calculation

X coordinate’s range used for
pressure calculation

X component of pressure taken
into account for pitching moment
calculation

Calculation method (0-8)

Averaging of local
coordinate system

Downwash calculation:

Number of mesh points for
downwash calculation longwise Y
(X) axis:

Number of mesh points for
downwash calculation longwise Z
axis:

X (Y) coordinate of plane for
downwash calculation:

Y (X) boundary coordinates of
downwash mesh:

Z boundary coordinates of
downwash mesh:

The values are the numbers of the first and the last panel which will
be taken into account to compute global aerodynamic coefficients.
The starting and ending value of the X coordinate of the interval that
will be taken into account to compute the global aerodynamic
coefficients.

Selecting the checkbox will take into account the X-component of
the pressure when calculating the global values of the pitching
moment.

Selection of the method of differentiation of potential distribution
(There are four basic methods and their average ones. The basic
methods are based on the determination of a polynomial

based on known potential values on a given panel

and his 8 neighbours):

0— average from two out four of described below methods,

1- collocation method — with polynomial:
(p(x,y)=Ax2y2+Bx2y+ny2+ny+Ex2+Fy2+Gx+Hy+I,

2 — collocation method (omitting point on current panel)
— with polynomial:
(p(x,y)=Bx2y+ny2+ny+Ex2+Fy2+Gx+Hy+I,

3 — approximation with polynomial:
(p(x,y)=Bx2y+ny2+ny+Ex2+Fy2+Gx+Hy+I,

4 — (default) approximation with polynomial:
(p(x,y)=ny+Ex2+Fy2+Gx+Hy+I,

5— method1,2i3,

6— method1,2i4,

7—- method1,3i4,

8- method2,3i4.

Elimination of possible errors during the potential differentiation
resulting from the unfavourable "numerically" position associated
with the local panel coordinate system .

Downwash (angle of deviation) computations:

None — downwash is not computed

(result [.eps] file is not created),
YZplane - downwash results are computed in OYZ plane,
XZ plane - downwash results are computed in OXZ plane

The number of points along the Y (or X — if XZ plane) axis in which
the downwash angle will be calculated.

The number of points along the Z axis in which the downwash angle
will be calculated.

The value of the X coordinate (or Y - if XZ plane) of the plane, in
which the downwash angle will be calculated

The initial and final value of the Y coordinate (or X - if XZ plane),
limiting the rectangular area in which the downwash angle will be
calculated.

The initial and final value of the Z coordinate, limiting the
rectangular area in which the downwash angle will be calculated.
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Drag In the Trefz plane Computing the induced drag in the Trefz plane.
Compressibility correction method for set Mach number:

Compressible correction: None — no correction,
Prandtl-Glauert - correction method
Karmana-Tsien — correction method.

. . Automatic result file names - result files have the same base name as
Automatic output filenames : .
[.pan] file and only extensions are changed

Displays a dialog window to define the individual output file names

Output files names .
— Fig. 18

Compute sequence (Shift-F10)

The command starts the PanAuto program configuration window (Fig. 19), which is used to
automate the basic calculation of the package. The program allows to run one sequence of
calculations, i.e. to call successively the following programs: Mesh3, Neigh, Panukl and Press with the
selected configuration files. The user can observe the status of the calculation. The color of the round
widget (Status) indicates the operating status: no color - the process has not yet been started, red -
during the calculation, green - completed calculation.

Program can also run in the batch mode, using the following command:
PanAuto [filename.auto] [iGUI]

where:
filename.auto — configuration file (see [6])
iGUI — GUI flag (0 —off, 1 - on) (Fig. 19)

The program without parameters is always run with the graphical interface (Fig. 19). Entering
only the first parameter starts the program without graphical interface.

Panukl Auto Analyze —

Status

!7 [*.ms2] |C.\U5ers\lgraD\F‘anuklFrcuec‘ts\sample\wmgs\wmg.msz Browse ...

v [*ngh] |C'\UserE\tgrah\F'anuklF’mjects\sampls\wings\wmgﬂ ngh Browse

WV [m.par] |C.\U5ers\lgraD\F‘anuklFrcuec‘ts\sample\wmgs\wmgﬂ.par Browse ...

L1AN

Vv  [*prs] |C'\UserE\tgrah\F'anuklF’mjects\sampls\wings\wmgﬂ prs Browse

Close

Fig. 19 — Dialog window of PanAuto program
Prepare data for SDSA

The command runs the PanProject configuration window (Fig. 20), which is used to calculate
complete aerodynamic data, including aerodynamic derivatives, in a form compatible with the SDSA
package [7]. The set of data (parameters) of the PanProject program is set using the dialog window
widgets and can be saved in a file type [.prj]. The meaning of individual variables is presented in a
separate document [6]. The user must prepare the file in advance with the object's grid and the
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vortex wake [.dat]. To compute control derivatives, it is necessary to prepare a grid version with
deflected control surfaces (elevator, ailerons, rudder). Because the process of calculating the data set
to the SDSA can be time-consuming, the user can set that the calculations take place in parallel, using
the multicore/multiprocessor architecture of the computer. It is recommended that the number of
parallel processes be smaller than the number of cores/processors installed in the computer.

[

Angle of attack sequence: START: [-6 END: [15 STEP: 2.5

Wach number sequence: START: ||J_1|J

Sideslip angle [deg]: |5

Roll rate [rad’s]: (0.02

EnD: [0.60 STEP: [0.40

Estimated max. AoA [deg]: |15

Pitch rate [rad/s] |0.02

Yaw rate [rad/s]: [0.02

Range of panel's indices used for pressure calculation: (0 100000

X coordinate’s range used for pressure calculation: (0 100

O
File Project Create Help
Simply project properties  Parameters to prepare SDSA data set  Run project for SDSA data
SDSA project directory. |C.\U5ers\tgrab\F'anuk\Pru]ens\YUK\\sdsa‘l Browse ...
Clean configuration [.dat] file |C'\usars\tgrah\Panuk\Prn]aMS\YuK\\YA dat Browse

Linear equation solver:
<& LAPACK optimized procedure
<> not optimized procedure
number of prallel process (max. ) |4
Current number of CPUs (cores): 8

calculation method (0-8 see user manual) |4

averaging of the local coordinate system v

-
-
-

| X component of pressure in pitching moment calculation

<> None

Estimated equivalent friction coefficient (F1-Help): [0.0065

Compressible correction: <> Prandtl-Glauert <> Karman-Tsien <> Direct (more time consuming)

Fig. 20 — Dialog window of the PanProject program in the preparing data to SDSA mode

- I p Ap O
File Project Create Help

Simply project properties  Parameters to prepare SDSA data set [Run

Current computation process number: |8

Number of computational process left: (34

Run as 2 new project &

Complete existing project &

Break the project

Fig. 21 — Dialog window of the PanProject program in project run mode for SDSA

After setting all the parameters, go to the "Run project for SDSA data" tab (Fig. 21) and begin
calculations with the "Save and compute (OK)" button. The project parameters are saved to the [.prj]
file and the calculation procedure begins. The calculation progress is shown on two counter widgets.
The first one shows the currently running last process (sequence of Panukl and Press programs), the
second shows the number of sequences that remains to be performed. The "Break the project"
button is used to stop calculations. The calculations can then be resumed at any time, even after the
PanProject program is called again.
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The PanProject program can be also used to compute a single sequence, similary as the

PanAuto program. Calling a single sequence is possible after switching the program to the "Simply

project properties" tab (Fig. 22). The "Create" menu options enable manual start of individual

calculation steps, similar to the GridView program options. Dialog windows are available in the tabs

Fig. 23.

Panukl Project - nowy.auto

File Project Create Help

i Simpl:

5! Parameters to prepare SDSA data set  Run project for SDSA data

Project [ auto] file: |C Wsers\tgrab\PanuklProjects\sample\wings\nowy.auto

Mesh [ms2]file: |C\Users\tgrah\Panule’mJems\samp\e\wings\nnw‘f ms2

MNeigh [.ngh] file |C\U5Ers\tgrab\PanuklPrmems\samp\e\wmgs\nuw‘f ngh

Panukl [.par] file |C\U5ers\tgrab\PanuklPrmems\samp\e\wmgs\nuwy par

Press Lprs] file: |C\U5ers\tgrah\PanuKlF’mJems\samme\wmgs\nuwv prs

Save and Compute (0.K.) Save [auto]file as ...

Clear

Browse

Browse

Browse ..
Browse ..
Browse ..

EUBE VR V|

Fig. 22 — Dialog window of PanProject program in one calculation sequence mode.

i Browse .. |

- I
File Project Create Help
Create mesh  Wake and Doublet i 1| Press
Neigh config file Lngh] ‘C\I anuklPr 192.ngh
Input grid file Linp] ‘C\l anuklPr 1g2.inp

Browse ...

Qutput grid file [.dat] ‘C\Users\tgrah\PanukIF’rnJems\samme\wings\wmgz dat

Browse

0 Trailing edge angle [deq]
60 Neighbour condition angle [deq]

Angle of attack [deg]:

0 Sideslip angle [deg]:

Y

i

Save and Compute (O.K.) Save [nghlfile as

Wake type description:

0-wake paralel to MAC

1-wake with downwash due to angle of attack

2 - wake with downwash due to sideslip angle

3-wake paralel fo the freestream

4-6 - wake with the same effect as in cases 1-3
but enly for last wake panels

Clear

Program can also run in the batch mode, using the following command:

PanProject [filename.auto/filename.prj] [iBatch]

where:

Depending on the type of the input file, the program will run in simple sequence mode (file

filename.auto/filename.prj — configuration file (see [6])
iBatch — batch mode flag (0/1).

type [.auto]) or in the mode of preparing data for SDSA (file type [.prj]).

Fig. 23 — Dialog window of one of the options (Wake and neighbours) of Create menu
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Export FEM data for Calculix

The command runs the configuration window of the FEM program (Fig. 24), which is used to

export data and calculation results (pressure distributions) to the Calculix [4] program, which carries

out strength analyzes using the finite element method. A detailed description of the operation and

the manual of the program can be found in a separate document [5].

FEM export - o x
*inpi~.dat [C:u _auto.inp Browse.
et [C 1_moaif et | Browse
~inps: | Browse
~inertia: | Browse
Load @ Revers I v[200 ms  [ro ¥[1225  kgm3  Airplane [Symmetical ¥]

CUTLE/E  BOUNDARY MATERIAL ORIENTATION SHELL_SEG OUTPUT COMPUTE Exportcase settings ¥
WallLE | WallTE | Ribs | SkinTop  SkinBottom | Fuselage

#SEC_SkinTop_Wing0 1

¥ MAT OR

o Mat i)

1 Mat i)

2 Mat 0

3 Mat 0

4 Mat 0

5 Mat 0

& Mat 0

7 Mat Q

8 Mat Q

9 Mat Q

10 SkinTop_l0 Mat 0

I™ Shell Fuselage FEM mesh type [Shell 54 - Wesh Layers lTﬁ
Export | Mass properties ‘ Open File ‘ Save File ‘ Close ‘

Fig. 24 — Dialog window of FEM program
Connect two grids

The command runs dialog window to configure and call Connect program (Fig. 25), which is
used to connect two grids with vortex wakes [.dat].

[.con] file parameters E

Input master grid file [ dat] |c JUsersfLucasfPanukiidatidatiest_01 dat Browse
Input slave grid file [ da |CJUnarleucauPanuwowumsL02nm Browse ..
Output grid flle [ dat] [r, JUsersfLucas/Panukiidatidattest_01_and_test_02 dat Browse
Master transformation: Slave transformation:
Offset coordinates (in Input master coordinates system) Offset coordinates (in input master coordinates system)
xfo vfo zlo xlo vlo zlo
Rotation angles [deg] Rotation angles [deg)
yaw [o pitch: fo oll: o yaw [o pitch: fo roll-fo
Rotation origin coordinates (in master coordinates system) Rotation origin coordinates (in slave coordinates system):
%o v-fo zfo xfo vlo zlo
Rotation origin option: Rotation origin_ gn@‘n
@ user defined © origin (0,0,0) © MAC quarter {® userdefined | © origin (0,0,0) © MAC quarter
Reference values:
Option.
@ Surface: |o Wing span |o MAC h
® user defined © mastervalues  © slave values
Moment calculation origin X lo % h

T

Save [con] file as

Cancel

L

save and compute
new *.dat file

L» save configuration
*.con file

Fig. 25 — Dialog window to configure the procedure of connection two grids

Thanks to this option, it is possible to create the complex grids consisting of more than one

object and create unsymmetrical, complicated meshes. This option gives the user of the PANUKL

package the possibility of, for example, analysis of the mutual aerodynamic impact of one object to
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another (when two or more objects are in close neighbour - Fig. 26) or disconnection analysis, e.g. a
fuel tank dropped from an airplane, etc.

Panukl 2002 - Grid viewer =10f x|
File Draw Create Xfoil Tools Help

first grid
test_01.dat

second grid
test_02.dat

grid assembly
test_01_and_test_02.dat

Fig. 26 — What does CONNECT TWO GRIDS function do ?
How it Works ?

Option 1 — we do have configuration [.con] file (Fig. 27)

Run CONNECT TWO GRIDS and select saved configuration file [.con] — file contains all necessary
information to create [.dat] file (which will be an assembly of two existing grids). To open selected
[.con] file click OPEN button. Configuration window will appear (Fig. 25) where one can see saved
[.dat] file creation options. To generate [.dat] file click Save and Compute (OK) button.

x|
OO [T+ Panukd ~ det ~ neigh > K& [y
Organizuj v 4 widoki v | Nowy folder @
Ulubione tacza Nazwa _* | -| Data mod, 4 L | =] Rozmiar ||
test,
I Dokumenty Sl
B Puppit
& Komputer
B obrazy
B mea ) L
Wigcej » there is a configuration *.con file
Foldery v

L. dat ;]

Ju fuselage

L inp -

| mesh

1. neigh |

Nazwa pikut [test.con =] ["conFiles |
OPEN- Ak
A

Fig. 27 — Open the connection configuration file [.con]
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Option 2 — we do not have configuration [.con] file

Run CONNECT TWO GRIDS and click CANCEL button when prompted for saved configuration file
[.con]. The configuration window will appear (Fig. 28) where user can select options to create [.dat]
file. To save current [.dat] creation options to [.con] file click Save [.con] file as, to create [.dat] file

click Save and Compute (OK) button.

input grid files name/ path
selection & output grid file
name/ path selection

[.con] file parameters B

Input master grid file [.dat] Ic:IUsarsll.ucastPanumanma‘hast_01 dat

Browse ...

Input slave grid file [.daf] IC:JUserstLucaslPanquawaMSt_uldat Browse ...

I

SLAVE grid, rotation, scale, translation

Output grid file [.dat] |C:stersILuc as/Panuklidatidatitest_01_and_test_02.dat Browse ...

Master transformation: Slave transformation:

c
o
=
it
2%
E o Offset coordinates (in input master coordinates system): Offset coordinates (in input master coordinates system):
5C
—
g %o Y:fo zlo X o Y:jo zo
©
8 8 Rotation angles [deg]: Rotation angles [deg]:
-
g ,‘ yaw: Io pitch: |0 roll: |0 yaw: |o pitch: Io roll: IO
= 0
=
] s Rotation origin coordinates (in master coordinates system): Rotation origin (in slave 1
O w
=
-0 X Y. |0 Z0 X0 Y0 Zo
54 c | | | | !
o)) g Rotation origin option: Rotation origin option:
3 f 1
E o @ yserdefined € origin (0,0,0) © MAC guarter i‘ user defined iO origin (0,0,0) © MAC quarter
=S, T e e ||EEEEEEE =
Q Reference values:
= Option:
ol Surface: |o Wing span: |o MAC: |o
@ yser defined © mastervalues  © slave values

Moment calculation origin >c|o z|o
Save [con]file as ... I Cancel |

Saye and Compute (0.K)

reference values definition for
combined grid
for ex.: test_01_and_test_02.dat

Fig. 28 — CONNECT TWO GRIDS main options

for ex.: test_02.dat

options,

Function Description

Offset coordinates (in input Offset coordinates (in input master coordinates system) — X, Y, Z

master coordinates system)

To rotate component enter the necessary rotation angles [deg].
Rotation origin can be defined as:

Rotation angles [deg]

User defined — defined by user,
Origin (0,0,0) - the origin of coordinate system for current object,
MAC quarter — % MAC for current aircraft.

Reference values
User defined

User must specify reference values for target output object:
— defined by user,

Master values — reference values will be taken from master grid model

Slave values

— reference values will be taken from slave grid model
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Correct neighbours

The command runs the dialog box (Fig. 29) to start the Neigh_con program, which is used to
correct "neighbours" for the already generated data file [.dat]. The neighbours correction program
must be run if the grid connection procedure described in the previous chapter has been used.

Neighbours correction

dputand e (45l - output *.dat file name & path

' Rewrite input data fle on output |

Input grid file [ daf] |C:IUsersILucas!PanukIIdaﬁdaﬂest_m .dat- *.dat file name & path

(after correction)

| Neignoour conaition angle [eg: [60.0

active/ not active

Compute (0.K) |

Cancel

v

rewrite input data file

check box

A

4

neighbour condition angle

Fig. 29 — Dialog window of “Correct Neighbours” option

Correct geometry

The command runs the dialog box (Fig. 30) to start the Geom_cor program, which is used to

correct the panel geometry in the connection plane when creating a combined mesh of several

components. The user must select the grid file with the neighbours (Input grid file) and the file to
which the result grid is to be saved (Output grid file). In addition, it should be specified in which plane
correction is to be made by specifying the type (three possibilities: X - YZ plane, Y - XZ plane, Z - XY

plane) and the exact coordinate value. The position of nodes located in this plane is adjusted so as to

obtain the consistency of the grid.

Geometry correction

Compute (0.K) |

Input grid file [.daf] |C:\User5\igrah\F'anuldProjeds\AT61\at67caly dat
Output grid file [dat] |C:\U5ers\lgrab\F’anuk\Prmects\ATE‘I\atE_caly_new.dat
[ Rewrite input data file on output Coordinate: |Y  * value of coordinate -1.71|

Cancel

Browse ..
Browse ..

Fig. 30 — Dialog window of , Correct geometry” option

a)

Fig. 31 — Geometry correction in the central plane of engine nacelle: a — before correction, b — after correction

Note: The "Correct geometry" option is considered at the present stage as experimental and should

be used with caution due to the possibility of "holes" in the surface of the plane (open panels).
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XFOIL menu description

rid viewer

File View Data Create BSpIl Tools Help

Interactive mode

Interactive mode for stored wing section geometry ...
Polar calculation ...

Open Xfoil polar ...

Conversion .prf -= xfoil ...
Conversion xfoil -= prf

(foil options 11| Xfoil program
¥ Hide Xfoil console (polar calculation)

Status: no data

Fig. 32 — Menu — XFOIL

In the XFOIL menu, the user will find the most important functions to facilitate the
aerodynamic analysis of the profiles using an external XFOIL program. In order to correctly use and
interpret the obtained results, a basic knowledge of the XFOIL program is required..

Calculation options

Function Description

. Click to run external XFOIL program. Standard program window will
Interactive mode
appear

i i Run the external XFOIL program for the selected file [.dat]
Interactive mode for stored wing

. containing a profile geometry data that will be subjected to
section geometry

aerodynamic analysis (Fig. 34).
Computing the basic aerodynamic characteristics for an airfoil:
CL-lift, CD-drag, CM-moment, versus angle of attack and Reynolds &

Polar calculation Mach number. (airfoil geometry saved to [.dat] file). Results of
calculation of the aerodynamic characteristics are saved to [.txt] file
(Fig. 33).
Wing section polar calculation 3
foil labeled data file [.dat) - input airfoil *.dat file name and path | Browse ... I—'—

Wing section polar file [bd]: |C fUsers/Lucas/Panuklfoutifoilinacal003.b¢ - output characteristics *.txt file name and path Browse ...

¥ Xfoil embeded NACA wing section: INACAUUUB - airfoil name I

active/ not active

Angle ofatack sequence: START: [5.0 | END: o0 | ster[to  |—»  angle of attack range and step

Reynolds number: Eewos I Mach number: I0.30 I
0K Cancel

v v )
Reynolds Mach * dat file path <—
number number

A 4

« click to generate airfoil by XFOIL program
avaliable NACA airfoil series 4 & 5

« aerodynamic characteristics are computed
for selected airfoil

Fig. 33 — Polar calculations setup window
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B Select [.dat] file:

X

) + tukasz Stefanek + Panukl + dat ~ xfol ) D)

Organizuj v 4 Widok v Nowy folder ©
Uibione tacza Nazwa =~ |~ Datamodifbkaci | 1yp | =] Rozmiar_|~|
[c+ C:\Program Files'Panukl' Xfoil.exe |8l Dokumenty
B Pupit
& Komputes
OIL Ve on 6.94 B Obrazy * - 5 - =
Copyright (C> 2688 Mark Drela, Harold Youn S saved *.dat f'ledW;th ;'ggllfoordmates
This software comes with ABSOLUTELY NO WARRA Ostatnio zmienione ready ror
subject to the GNU General Public License. B
Caveat computo Publiceny
Labeled airfoil file.  Name: nacab58089 Foldery A
Number of input coordinate points: 53 Nezwa pikiz | naca65008.da 1| Fosrie 5

Clockwise ordering

Max thickn 0.089948 at x 0.400 Otwérz I Anulyj

Max camber 0.000000 at x 0.88?7

0.00000 0.00000 | Chord = 1.00000
1.00000 6.00000 |

set from huffer airfoil nodes ¢ 53 )

Plotting options

WUrite current—-settings file
Reread current—settings file
Specify new airfoil name

Increment name version number

Zoom E (available in all menus) XFOIL progr

Unzoom

interface

Fig. 35 — XFOIL window — aerodynamic coefficients computations for an airfoil

During XFOIL aerodynamic computations user must check if results converge.

Otherwise obtained results can have no physical sense. For more information go to XFOIL manual.
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Preview options for results

Funkcja/ Polecenie Opis

Loading the file with saved aerodynamic characteristics of the profile

Open XFOIL polar from the selected location on the disk, Fig. 36. After loading the data
file [.txt], the following commands become active:
Show Drag polar Displays a window with drag characteristic CD, Fig. 37.

Show Lift coefficient
Show Moment coefficient

Displays a window with lift characteristic CL, Fig. 37.
Displays a window with moment characteristic CM, Fig. 37.

Select [.txt] file:

OO [ 77+ Lukasz Stefanek ~ Panukl ~ out + xfol
Organizuj v ﬁm v . Nowy folder e
Ulubione tacza Nazwa = || Data i~ T | +| Rozmiar_|~|
|__|naca0009
[ Dokumenty
B Pubpit "
% Komputer . .
E obrzy select *.txt, file with saved
B Muzyka aerodynamic results
|Jj Ostatnio zmienione
B Wyszukiwania
. Publiczny
Foldery Py
Nmm[ EI I‘.txtFiles El
ki |
A

Fig. 36 — Selecting result file with aerodynamic characteristics for an airfoil

drag coeffi

ient CO

Colcultedpolarfor NACAG00S _m [ CD drag polar

! T
: ; T
: | i
; 4 |
H 1
H 1
H H 1
00074+ : : t
: : 1
H H 1
. H 1
H 1
m
0.006-- :
i i i = ol for NACA 009 _ ‘ i )
: : ool S el fler s R R R S
H H 1 !
H 3 1 L
. H 1 1
0.005 \ 05 . o
; : { : ; : !
! ESSlesmT i i i : ; 04 1
H H : I |
SN S S S SN SN N S S o s e S
83 w02 o1 0o o1 o2 03 o4 os os o7 & i !
Mach= 0300 Re= 300066 Neit= 9000 it coefficient CL 02 4
-« Xass g 4 - s g B | pen 01 =
0
™ G for. NACA 0009 *
H 1 H H H _,
i 1 g : i
3 ¥ 3 s § ¥ v 1
2 E] 0 1 2 3 ) 5 Ed
Mach= 0300 Re= 300006 Ncrit= 9.000 AoA [deg]
001
ﬂ “Xads gnd :] Eﬂ s gnd :j Legend | Default

T

[ CL lift coefficient graph l
D0H-mmeen
CIEgER
Mach= 0300 Re= 3000e6 Ncrit= 9000 AoA [deg]
o [ + - [Vamoms W | oew ’ CM moment coefficient graph ]

Fig. 37 — Example results CL, CD, CM versus Angle of Attack
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Tool options

Funkcja/ Polecenie Opis

Option to convert a [.prf] file containing a profile geometry definition
Conversion [.prf] to XFOIL in the native format for the PANUKL program to [.dat] format

accepted by XFOIL, Fig. 38.

Option to convert a [.dat] file containing a profile geometry
Conversion XFOIL to [.prf definition in a format accepted by the XFOIL program to the [.prf]

format native to the PANUKL program, Fig. 38.

The option contains two additional program settings XFOIL:

e  Xfoil program — sets the location of the Xfoil executable file;
the default is to set the program distributed with the
package, however, the user can use the program installed
separately or located in the operating system distribution

Xfoil options (Linux).

e Hide Xfoil console (polar calculation) — the Xfoil program,
which is running for the polar calculation of the profile,
opens the window of the console on which it shows the
course of calculations; this option hides the console window
and calculations take place in the background.

file conversion *.PRF - PANUKL to *.DAT - XFOIL

Wing section data conversion (PANUKL - > XFOIL)

Panukl wing section file [.prf] ICJUsers!l fPanuklidatiprofile/nacab5009.prf - * prf file path Browse ... I
Xfoil labeled data file [daf] IC:IUsersJLucas!PanukI!datMoiIInacaGSUUB.dat - *.dat file path Browse ... |

Wing section name INACA55009| - airfoil name (type here)

0K Cancel |

file conversion *.DAT - XFOIL to *.PRF - PANUKL

Xfoil labeled data file [.dat]: Ic:flearsA.ucas!PanquaMoIl!nacassoos.dat - * dat file path Browse ...

1l

Panukl wing section file [.pr]: |C:!UserleucasJPanukIJ‘datIproﬁle:‘nacaesuug.prf - *_prf file path Browse ...

Wing section name: InacaBSl'lDa\ - airfoil name which is converted (loaded from *.dat file)

0K Cancel |

Fig. 38 — Airfoil file type conversion
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TOOLS menu description

File View Data Create Xfoil BRI Help

Files location ...
Image options ... (0]
Colormap .. &

JPEG parameters ...

Save options Ctrl+Shift+5

Status: no data

Fig. 39 —TOOLS

Files location

This option displays a dialog box in which the user can change the settings regarding the
location and names of the folders in which the input data is stored, the results obtained and other
files related to the operation of the package (Fig. 40).

5 =
Select data files directory:
dat
fuselage v 4 PanukiProjects A
. Aramis
inp ATE_1
/PanukliProjects/dat/{ mesh <«— ATED
i AT61
neigh
ATar v
panukl :
press Folder: | AT6! |
MokeNewFoder | [__ok || Concel
S 7,
P Files location m] X
Executable files directory: lCWomm Files\Panuki\ - executable files data path l Browse
Project data files directory: IC \Users\tgrab\PanukiProjects\ATE 1\ - input data files path | Browse I
F Data files subdirectories | Create subdirs I
Output files directory: IC \Users\tgrab\PanukiProjects\AT6 1\ - output (result) files path Browse
W Define Calculix directory
Calculix working directory: |c \Users\tgrab\PanukiProjects\AT6 1\ Browse
Sample data files directory: IC \Users\tgrab\PanukiProjects\sample\ Browse ...
Select sample: | Wings v Set directories
Panuki profiles library: IC \Program Files\Panuki\data\profile\ Browse ..
User profiles library: Ic \Users\tgrab\PanukiProjects\profile\ | Browse.. |
OK. (Apply) | Save | Cancel

Fig. 40 — Files location selection window

The user must set up the directories for the data files (Project data files directory) and for the
output files (Output files directory). It can be the same directory (project directory) or different
specialized catalogs. The user can choose specialized subdirectories for data files:
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script files to mesh generation — subdirectory mesh

fuselage geometry files — subdirectory fuselage

files containing the mesh created by Mesh3 program — subdirectory inp
configuration files for Neigh program [.ngh] — subdirectory neigh

files containing the mesh with the vortex wake — subdirectory dat
configuration files for Panukl program [.par] — subdirectory panukl
configuration files for Press program [.prs] — subdirectory press

Click CREATE SUBDIRS button to automatically create proper directory structure for PANUKL’s input

and output data. . Click SAVE button to save options

Image options

The option displays a dialog box with options on how to display the model in the graphics

window (Fig. 41).

PN Options

©

< Vortex wake visible

@

+ Pressure

+ Auto show

+ Smoothing Pressure distribution
© flat
© triangles
oiquiaﬂs' T

Init option:

= m] x

Range of panel numbers |0 100000 —

— range of visible panels

» wake visible

Show Objects Selec! Objects —

— show selected objects

Shading render

Contur (with pressure)

shading enabled

Color scale

Reverse Colors

YyYvYyYVYVYyYTTYY

.
°

@

.

+ Hide invisible edges
@ g

+ Wide lines

+ Frontlines offset

o User defined display aspect

antialiasing

— set width of displayed lines

— front line offset

—» display aspect ratio

< default

¢ Fitto window on init (up view)

+ Saved custom position

Close |

+———— save current options

Color map

Fig. 41 — The window for selecting options regarding the display of the model

» pressure distribution visible (if computed)
» show the pressure distribution automatically after reading the file
— enabling smoothing of pressure distribution colors

contru lines visible

results color scale visible

change background color to white
hide invisible edges

» initial view options

» default - top view on the original scale
—» top view fitted to window

» saved custom view - (F6)

The option displays a dialog window in which the user can change and set the way in which the

results of distributions, eg pressure, speed, etc., will be presented (Fig. 42).
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variable selection

source
color map scale/ type V. d
W_d
linear vz_d
expotential Vi_s
grey scale Vs
reversed scale Va_s
pressure range | v
display setup e |
 ——————

Color map chooser

RGB componenets:

Pressure: Calor map type:
+ linear
3L & expotential
™ arey scale
sl Wﬂl’ I™ reversed scale RGB components
Color Index: Null pressure index: Variable selection:
ﬂ 7 _’] ﬂ 7 ﬂ | Cp v}_

result representation
color scale

= ]

save options default settings

v
color index —» close window

v
null pressure color index

Fig. 42 — Graphic representation of results - setup window

JPEG parameters

The option displays the window where user can adjust JPEG picture capture quality and

options (Fig. 43).

low high
Qualty: | 80 I JPEG quality

small large

¥ Progressive Display » JPEG progressive display

¥ Optimize for Size » JPEG optimized for size

I~ Show this dialog box each time » dialog check box

[sae | ok 7|
|

v

save options button

Fig. 43 — JPEG screen capture setup window

Save Options (Shift+Ctrl+S)

Click to save current options of PANUKL package.
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HELP menu description

General Help menu
Wanual language Theoretical basis
PDF reader selection Brief description of programs
Xfoil Manual ... Data, configuration and output files

Panukl web site Installation of the package

About User manual Shift-F1 ld| MS2 Editor
Tutorial FEM export
Examples Fuselage data

Status: no data

Fig. 44 — Menu — HELP

HELP menu - available options

Function

Description

Help system (F1)
Manual language
PDF reader selection
Xfoil Manual (F3)
Panukl web site
About

General Help menu

Help language (available: PLi ENG)

PDF document reader application selection.
XFOIL manual [3]

PANUKL home webpage

Click to display about PANUKL window, Fig. 45.

Panuki Package
Copyright by TGG 1996,2002,2012,2018

Acknowledgments:

Pawel Blaszczyk for idea of Mesh program
Franciszek Dul for vector class library

Dawid Mieszalski (OM) for Connect program
Lukasz Stefanek (LS) for manual

Jacek Mieloszyk (JM) for new ideas in geometry
DM & LS for Fuselage program

DM for MS2Editor, JM for FEM export module
Kasia Pobikrowska for Python-Fuselage script
Compilation:

Feb 22018 075537

oK /|

Fig. 45 — Information window
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Help system

References
[1] MS2 editor description
[2] Fuselage program description
[3] Drela M., (2017) Xfoil - Subsonic Airfoil Development System, http://web.mit.edu/drela/Public/web/xfoil/

(4]
(5]
(6]
(7]

The help system includes a main help file that contains general information about the
package and links to individual documentation files. The entire documentation includes theoretical
foundations, a description of basic functionalities and methods of use as well as examples of
application. The help system includes:

General Help menu (F1)

Theoretical basis

Brief description of the package components (programs)

Data, configuration and output files

Installation of the package

User manual (Shift F1 — this document)

o MS2 editor —-MS2 editor description

o FEM export — export of data and results to Calculix [4]

o Fuselage data — description of program to import fuselage data from NX
Tutorial

Examples — description of the samples included in the package

CALCULIX - A Free Software Three-Dimensional Structural Finite Element Program, http://www.calculix.de/

FEMexport program description

Data, configuration and output files

Goetzendorf-Grabowski T., (2018), Simulation and Dynamic Stability Analysis,
https://www.meil.pw.edu.pl/add/ADD/Teaching/Software/SDSA
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