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Maneuvers Set Definition V)

Do not forget to run the script set_neocass path in the installation directory. That allows
to include the NeoCASS routines into the current path. Then change directory that you will
use for your analysis and start NeoCASS, typing it in the command window.

[4] MenCASS — O =
fie | semes | mm | Rews |
LOAD NeoCASS project SR TILLES SRR

Intial Sizing Input Data Ref. Values Settings I:_

EDIT £e i Moo |

Sl ASSEMBLY [ R

Open techno EDIT Read Anahysis Input Data I:_

RUN GUESS Open SMARTCAD EDIT M Rio. AERC |

Open the aircraft model (‘Open aircraft’) and click on ‘Sizing mode’. In
this tutorial the B747-400 reference.xml is used.
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Maneuvers Set Definition

4| GLESS sizing mode — O

Guess/SMARTCAD trim interface

|:| EASA automatic selection

Pullup Herizontal tail'canard Vertical tail
Aijlerons Static Gust Taildown Landing
Engine COut High Lift

Cruies alttude (HCRU) [mi:
Min cruize mach number (MCRU) [I:

Max ceiling attitude (HRAX) [m]:

Clean max lift coefficient (CLMAX) [I:

All flaps down max CL at Take Off (CLMAXTO) [I:
All flaps down max CL at Landing (CLMAXLAND) [I:
Clean lift curve slope (CLALPHAD) [I:

Solution Method

Joined wing

ircraft Mo Strut-braced wing

Reference surface (USERSREF) [m*2]:
Flap deflection for TO (FLAPTO) [deg]:
Flap deflection for Landing (FLAPLAND) [deg]:

Sink speed at landing (VSINK) [miz]: 0

Shock absorber stroke at landing (STROKE}) [m]: 0

Landing gear efficiency (LNDGEFF) [1: 0.2
aneuvers set definition v

Number of flight conditions:

3 I SELECT Values

Export to file: |

In Solution Method select
‘Rigid Aircraft’.

To impose three user-defined
load conditions click on:

L’SELE CT Values’
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Maneuvers Set Definition: man. ID 1

‘4| Maneuver Definition

Symmetric Maneuvers

Cruize/Climb (Ao0A, pitch control surfaces)

Parameters

Angle of attack (ANGLEA) [deg]:
Roll rate (ROLL) [1/s]:

Pitch rate (PITCH) [1/s]:

aw rate (rAW) [1/s]:

Elevator rotation (elevir) [deg]:
Canard rotation (elevC1r) [deg]:
Aileron rotation (aileronr) [deg]:
Rudder rotation (rudder1) [deg]:
1st Flap rotation (flap1r) [deg]:

2nd Flap rotation (flap2r) [deg]:

Symmetric maneuver

[] user defined maneuver

Mach:

Save

Altitude [m]:

5000

Anti-Symmetric Maneuvers

Sideslip levelled flight

Sideslip angle (SIDES) [deg]:

p rate (URDD4) [1/2*2]:

q rate (URDDS) [1/8"2];

r rate (URDDG) [1/="2]:

X acc (URDD1) [mfs*2]:

% acc (URDD2) [miz"2]:

Z acc (URDD3) [m/s"2]:

Vertical speed (WGUST) [EAS m/s]:

Strut efficiency (LNDGEFF) [I:

Sink speed (VSINK) [m/s]:

Shock absorber stroke (STROKE) [m]:

Discard

[ N
For example,

define three
maneuvers: two
symmetric and
one anty-
symmetric.

Pull Up maneuver:
Z acceleration =
3,5%g.

Clicking ‘Save’ the
next maneuver’s
setting window

will appear.
L PP
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Maneuvers Set Definition: man. ID 2 .

E Maneuver Definition — O *

Cruise/Climb (Ao0A, pitch control surfaces)

f Y
Negative g
maneuver:

Z acceleration =
-1,5%*g.
\ y

.

i
=
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Maneuvers Set Definition: man. ID 3 .

[4] Maneuver Definition - O *®

Sideslip maneuver:
sideslip angle = 20°

w
=
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Running GUESS

Save the trim condition in a .inc file (3trimcond.inc) and run guess creating geo3trim.inc

4. Trirn cards

T <« Examples » 3cond

Organizza * Muova cartella

-
£ Computer Mome

[ Desktop

Documenti
‘ Download

[&=] Immagini
J5 Musica

E Video
i 05(C)
- Volume (X

E_"REtE v €

W

o

U

Mome file: | 3trimeend|

Salva come: |Trim cards (*.inc)

» Mascondi cartelle

¥
Cerca in yel
(4] Select output filename >
T+ <« Examples » 3cond » v @ Cerca in o
Organizza » Muova cartella f=z - (7]
I Computer *  Nome Ultima modifica Tipo
[ Desktop D 3trimcond.inc 04,/07/2016 0%:49 File INC
Documenti
‘ Download
&= Immagini
J'S Musica
B video
- 05(C)
- Volume (X
:_ﬂ' Rete ez 5
MNome file: | gea3trim v|
Salva come: |GUESS file (*.inc) v|
» Mascondi cartelle
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ChEcK phase )

The ChEcK window comes up in order to check the way your aircraft is modeled.
In the three slide below there is an output example of Aerodynamic, Structural and
Aeroelastic Models of B747-400.

4 ChEcK - >

Aerodynamic Model Structural Model Aeroelastic Model

[ ] Horizontal tail all movable Canard all movable
[ ] Vertical tail all movable

Mass Configuration

Max number of iterations 3
Tolerance for convergence check (EPS): 1.0e-3

Fun Exit
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ChEcK phase

Figure 2

L&

Help

Desktop  Window

APEL- 2| 08H| O

Insert  Tools

View
SEL EY

Edit

File

%

Master control: elevir

Master control: aileronr

Master control: flap1r
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Master control: rudder1

’ Aerodynamic Model ]

(@]
i
o
©
o
1
N~
—
o
[Q\
-
(%2)
=)
()]
=)
<
—
[o)
e
1
o
(o)
™~
N
N
>
I
2
2
>
@©
c
@©
Q
+—
(%2]
c
()
(@)
S
Q
@©
Q
a—
©
+—
n




ChEcK phase )

i}
x

(4 MeoCASS - Model plot -
File Edit View Inset Tools Desktop Window Help k]

AE IR P AREEILT:

Internal model

Exported model

Structural Model
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ChEcK phase

4 NeoCASS - Model plot
File Edit View Inset Tools Desktop Window Help

EE IR AR EIY:

Wing = 5.7e+04 Kg
Htail = 3.4e+03 Kg
Viail = 1.8e+03 Kg
Fuselage = 2.9e+04 Kg
Landing gear = 1.6e+04 Kg
PowerPlant 1= 1.4e+04 Kg
PowerPlant 2 = 1.4e+04 Kg
Furniture = 3.2e+04 Kg
Wing Tanks = 1.1e+05 Kg
Interior = 2 7e+04 Kg
Pilots = 1.7e+02 Kg
Crew = 3e+02 Kg
Passengers = 4.1e+04 Kg
Bagagge = 4.1e+03 Kg
—8— Stick
= = = Spar

Aeroelastic Model
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Dimensioning Maneuvers Y|

If everything goes well, the output will be similar to this one:

- Refinement loop history:
Iter 1: Total structural mass: 155434 Kg. Tolerance: 1.284e-03.
Iter Z2: Total structural mass: 152528 Eg. Tolerance: 1.867e-02.

GUESS model saved in C:\NeoCASS PG\Examples\FRCVA\static 3cond\geo3trim guess.mat file.

GUESS summary saved in C:\NeoCASS PG\Examples\FROVA\ztatic 3cond\geo3trim guess.txt file.

SMARTCAD main file with OEW configuration saved in C:\NeoCAS5 PG\Examples\PROVA\static 3cond\geo3trim.inc.
SMARTCAD configuration file saved in C:\NeoCAS5S PG\Examples\PROVA\static 3cond\geo3trimCONM CONFl.inc file.

In order to view which maneuver was the most accountable for each a/c part (in terms of
bending, shear and torque), one have to load the guess result and4rocess these data
through the ‘plot_sizing_man’ function.

> load('geo3trim guess.mat') p

> plot sizing man(guess model.loads, guess model,) 1,4 [0.1:0.1:0.9], 1)
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Dimensioning Maneuvers 8]

For instance, the sizing maneuver of the fuselage in bending loading is predictably the
pull-up m. (ID 1)

Fuselage maximum absolute bending, configuration 1
60 T

&

B
ja
L]
'l

p=1:
fuselage

Section index
=

=

ﬂ i
2 3
Maneuver |D
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Dimensioning Maneuvers

The same will be for bend, torque and shear of wings.

Section index

100

Wing maximum absolute bending, configuration 1

2 3
Maneuver |D
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Dimensioning Maneuvers

The negative g maneuver (ID 2) is the dimensioning one for horizontal tail as far as the

torque loading is considered.

Section index

o

Htail maximum absolute torque, configuration 1

2
Maneﬁver ID
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Dimensioning Maneuvers 8]

Finally, the side slip m. (ID 3) is the most significant for the vertical tail sizing.

Vtail maximum absolute bending, configuration 1
35 ,

&

[
Ln
T
1

=

p=4:
vertical tail

Section index
"
i |
L]
i

-
=
T
i

ﬂ i
1 2 3
Maneuver |D f

|
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Running a ‘TRIM’ analysis 8]

Set Reference Values and then press Settings for assigning loading details for further
analysis.

4 MeoCASS - O *
fe | st Re o Ress
LOAD NeoCASS project | Sobver Input Data 5 Enabled Solvers
Initial Sizing Input Data . Ref Values : Settings W satic |
Open aircraft EDIT GENERATE _
Sizing mode as| 4 REFERENCE Settings - X
Open techno EDIT Read Analysis In Reference values
RUN GUESS Open SMA Ref. Ref. Span m Ref. Surface 145 |
Aerodynamic settings
Wertical simmetry Horizontal simmetry Height Kernel order
0 Full medel V| |I} Mo Ground ... V| | 0 | |2 Quadratic s
| Ok | I Apply | | Cancel |
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Running a ‘TRIM’ analysis

4| ANALYSIS_Settings

Trim conditions
(@) Static Aeroelastic Ana...

MNumber of flight 1

(_) Modal Analysis
Normalizat 1 MASS

Number of Mode  |LMODES| From |

Flutter Analysis
Modal Base [Qhh] |[MSEEECH
FMODES

) V-g plot

Set Control Surf._.

SELECT Values|

0

.N Freq.

() Flutter Enve...

INSERT

Cancel

INSERT Values

X , N
Select ‘Static Aeroelastic Analysis’ and
SELECT the Values for one out the three
flight condition analyzed before during
GUESS module, for instance ‘pull-up’.
i
To [999999 | Then GENERATE the static.inc file that
contains these information.
\, y

] NeoCASS

File

LOAD HeoCASS project

Inttial Sizing Input Data
Open aircraft
Sizing mode
Open techno

RUN GUESS

EDIT

EDIT

Solver Input Data

Ref. Values

Settings

— | >

GEMERATE

ASSEMBLY
Read Analysis Input Data

Open SMARTCAD




Running a ‘TRIM’ analysis

4\ Generate SMARTCAD file d
™ <« Examples » PROVA » static_3cond » v 0 Cerca in static_3cond 2
Organizza « Muova cartella =z - 0
[ Computer Mome Ultima medifica Tipe
[ Desktop manovre_dimensionanti 01/07/2016 11:13 Cartella di file
Documenti TUT 04/07/2016 10:17 Cartella di file
* Downlaad D geo_aerc_fuse.dat 04,/07,2076 09:52 File DAT
= . U geo_aerc_htail.dat 04,/07,2076 09:52 File DAT
mmagini
J D geo_aerc_vtail.dat 04/07/2016 09:52 File DAT
d Musica [] geo_aere_wing.dat 04/07/20160%:52  File DAT
B video [ gstd_model.dat 04/07/2016 09:52 File DAT
- 05(C)
- Volume (X:)
q‘Rﬂe o |l %
MNome file: | static] v|
Salva come: |SM.ARTC.AD include file (*.dat} [ |
~ Mascondi cartelle Salva | ‘ Annulla |

a ™)
Finally, as usual, collect

the geometric and
analysis settings in one
Lstal‘ic. dat file.

4 Selection List - X

List of files in the SMARTCAD current

Airmmdne e

3trimcond.inc A
gec3dtrim.inc

gec3trimCONM CONFl . inc
gec_aerc_fuse.dat
gec_aerc htail.dat
gec_aero_vwtail dat
gec_aeroc_wing.dat

gstd model dat
static.inc
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Running a ‘TRIM’ analysis 8]

- Solver input data file: C:\NeoCAS55 PG\Examples\PROVA\static 3cond\static.inc.

— Exporting parameters for steady VLM =solver...done.

- SMARTCAD file: C:\HeoCAS5 PG\Examples‘\PROVA\static 3cond\static.dat.

Loading the SMARTCAD file static.dat enables the TRIM and Rigid AERO analysis.

4 NeoCASS

i |—_—

LOAD NeoCASS project Solver Input Data
Initial Sizing Input Data | Ref Valies | |  Seftings S
Open aircraft EDIT GENERATE _
Sizing mode ASSEMBLY
Open techno EDIT Read Analysis Input Data _
RUN GUESS 0 || ebmr [ Rig. AERO
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Running a ‘TRIM’ analysis Yl

4 NeoCASS - O X
e et R [ e

STATIC MODAL TRIM FLUTTER | RIGID VLM/DLM |
START

Start running the TRIM process that equilibrate the ac in the selected flight condition. ]

4] TRIM Conditions Selection - X

Loaded Maneuver List:

Cruise/Climb = ID=1, S5ym=1, MACH=0_5, ALT=5000, URDD3=34 .3 (Trim Variables: alpha, acc x, Elevator,vgust,wvsink, stroke, K LandGEff)

o & ‘é}
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Running a ‘TRIM’ analysis Y|

In the command window the solver tells you about the actual process.

Solving linear static unrestrained trim (ID 1)...

- Setting internal database...done.
— Building aero—-structural interpolation matrices...
- Method: 1.
- Aszemblying collocation points interpolation matrix...done.
- Aszemblying nodes interpolation matrix...done.
— L=zsemblying vorticies interpolation matrix...done.
- Aszemblying vortices midpoint interpolation matrix...done.
- Assemblying body collocation points interpolation matrix...done.

done.

- Aszemblying stiffness matrix...done.

— Agzmemblying masz matrix. .  done.

2CC. ..
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Running a ‘TRIM’ analysis Y|

The trim condition is solved.

Soclving deformneble aircralft crim condicion...

- X aece: -6.22208=-12 [mfz"2].
- T acec: O [mfz"2].

- Z aco: 3%2.3 [mf3"2].

- P=-DOT: 0 [z=difz"Z].

- D-DCT: o [z=df="Z].

- E-DOT: 0 [ragdfz"2].

- Rlpha: SE.1285% [-:i.Eg_].

- Side=lip: 0 [deg].

- Eoll rEc&: 0O [=] [(B~BREFSI[ZVEREF}).
- Ficeh race: 0 [-] (gFCREFS [2VREF} ).
- Yaw rate: O [-] (r*EREF/ [2VEEF}).
- Contrel flaplir: O [deg).

- Contral Flapdr: 0 [deg)].

- Control silsexronc: 0 [degl.

- Contzrol slevlr: -G, 25167 [deg]l.
- Contral rodderl: 0 [deg].
dores ,

- Updating vim model In Rezo,lattcice defo...done.
- Splution summary exported to CiecCASS PEA\Exanples i PROVAGstatic Jeondi=ztatie man 1.txt file.

eomplecad.

Static aeroelastic analysis — V2.2.790 - Rel.1 August 2017 - pag. 24



Running a ‘Rigid VLM/DLM’ analysis

Now one could also run the ‘Rigid VLM/DLM analysis’. By clicking it the analysis will start

automatically.

4 MeoCASS

STATIC

MODAL

START

RIGID VLM/DLM
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Running a ‘Rigid VLM/DLM’ analysis Y|

[4 Figure 100 — i X
File Edit View Inset Tools Desktop Window Help k]

NEde| k|AaUBeL- a0 @

Normal force distribution, TRIM card 4

Load distribution due to -
a symmetric maneuver 2oz

(pU”-Up) {6000




Running another ‘TRIM’ and ‘Rigid VLM/DLM’ analysis V]

In order to analyze another loading condition, return to the ' “th slide and repeat the
procedure for ‘sideslip’.

4 Generate Solver input data file *
T <« Examples » 3cond » v O Cercain o

Organizza + Muova cartella Bz = 9
Bl Computer “ Mome Ultirna maodifica Tipo

I Desktop [ strimcond.inc 04/07/201609:49  File INC

Documenti [ geo3trim.inc 04/07/2016 10:01 File INC

; Download D gea3trimCOMNM_CONF1.inc 04/07/2006 10:01 File INC

[&] Immagini D static.inc 04/07/2016 10:18 File INC

J5 Musica

m Video

- 05(C)

- Volume ()

i" Rete T, >
Morme file: | static2 v|
Salva come: |So|l;er input data file (*.inc) ~ |

# Mascondi cartelle | Salva | | Annulla |
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Running another ‘TRIM’ and ‘Rigid VLM/DLM’ analysis Yl

The new trim condition is solved:

Solving deformable aircrafr trim cocmdition...

- X acec! -3.3637%e-12 [mf="2].
- T acc: 1.04461 [mi="Z].

- Z acc: 3.821 [wmf=~2].

- B-DOT: 0 [rad/f="2].

- O-DOT: d [radfs"Z).

- R-DOT: d [radf="2].

- Alpha: 10.2084 [deg].

- Side=zlipm: 20 [deg].

— Roll race: O [-) (p*EREES [{ZVEREF} ).

- Fitceh rate: O [-]) :q*EEEEIIE?REF}}J

- Yaw xrats: 0 [-) (r*BREES {ZVREF}}.

— Control flaplr: 0 [gdeg].

= Control flaplr: 0 [deg].

— Control ailexronr: 12.2543 |[deg).

- Control elevlir: 4.,891448 [deg].

- Control rudderl: 18,3475 [dﬂgl;
dome.

— Updating vlm mcdel in Aero.lattice defo...done.
- Solution summary exported to C:'\HeoCASS PG\Examples \PROVA‘static Scondistatic? man 1,

completed,
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Running another ‘TRIM’ and ‘Rigid VLM/DLM’ analysis Yl

4., Figure 100 - x
File Edit View Inset Tools Desktop Window Help El

NEde kA 0BEL- 208 O

Normal force disfribution, TRIM card 1

Load distribution due
to an anti-symmetric
maneuver (side-slip) 17

i0




