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Aircraft Design Lecture 1. Requirements

17
General remarks 2. Comparative Studies
>V
3. Aircraft Configuration
= Lecture is based on methods from: ¥
—  Loftin, Torenbeek, Roskam, Raymer, ... | 4. Propulsion 3yftem |
—  Datcom, ... | 5. Preliminary Sizing |
— many own additions — ¥
) ) | 6. Cabin and Fuselage |
= 16 design steps (see Fig.) | >V < |
. . .. . . . 7. Wing, Aileron, Spoiler
=  Emphasis on preliminary sizing with matching chart: e .
— et T/W = f (m/S) | 8. High Lift System E=o |
~  Prop: P/W = f (m/S) Y
) ) ) | 9. Empennage, Elevator, Rudder |
= Lecture in this format since 1998: VE¥E=—————=————r— .
—  More than 1000 students taught 10. Mass & Ce”ier of Gravity T
— many student reports and theses produced 11. Stability & Control
= Spreadsheet for preliminary sizing is in service for — Y
| 12. Landing Gear |
many years: http://FE.ProfScholz.de v
=  Preliminary sizing spreadsheet has been used for: |_13. Polar, LD, T*ake'o“f Mass  |———
—  tutorials, examinations | 14. Aircraft Performance |
—  projects, theses Y
4{ 15. Operating Costs / DOC |
v

16. Three-View Drawing
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Thrust-to-weight

Aircraft Design Lecture ratio
Contents T | Landing
Mygrer * & Permissible region

=  Preliminary sizing _~ Start

—  Matching chart Cruise flight™~Design point
- (/D). estimation with ,, wetted aspect ratio’ g 2nd segment
- B

—  Fuel calculation with fuel fractions g Missed approach
=  Cabin & fuselage '
. 1 Wing-
—  Seats abreast optimum myro || loading
— Baggage and cargo volume check L% |

@
~

—  Cross section optimization
—  Cabin surface estimation

T T T T

—  Ditching check: waterline & door sill

—  Exit type and location: check
=  Wing

—  Wing parameters found for best operational characteristics
=  High Lift

— High lift geometry found from trial & error procedure

- C_L,,, found from Datcom
= Empennage |

—  Sizing from tail volume

T[T T 1T

5

T T 1T

'A340-300

T T T T

max

L

Dieter Scholz N Kollaboration im Flugzeugentwurf 15.03.2012, Page 4 e
Aircraft Preliminay Sizing Tools @ Aero DLR, Hamburg, 15.-16.03.2012 Aero - Aircraft Design and Systems Group



Hochschule fur Angewandte
Wissenschaften Hamburg
Hamburg University of Applied Sciences

Aircraft Design Lecture

=  Mass and CG

—  Mass from three methods
«  Roskam (OEW distributed about A/C main components)
« ,Modified Raymer” (mass from one key parameter)
« Torenbeek (well proven)

—  CG determination and wing position correction
— Loading diagramm (mass versus CG position) for all
sensible load cases established
=  Empennage Il (stability & control power)
—  Horizontal tail
—  Vertical tail
» Landing gear (parameters selected)
— tip over stability
— clearance (engine, tail, L/G retraction)
—  Flotation with COMFAA .exe

—a— Control limit

—e— Natural stability limit (linear)

Natural stability (polynomical)

—— Minimum stability (linear)

CG range (Dxpayload)

Minimum stability (polynomical)

Yy

i)

S./Sy

o

k=)
o

©
i

X

-0,4

-0,2

= Drag

—  Drag from two methods:
+ wetted area
« skin friction drag, pressure drag
wave drag, interference drag

= Design evaluation:

Direct Operating Coast, DOC
Method: Asssociation of European Airline

41%

Direct Operating Costs

13%
| ‘M%
1%
. ' 10%
10% 14%

™ Depreciation

H interest

0,2 0,4

Xca-ac/Cmac

0,6
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Goals

«  Give full computer support for the Aircraft Design lecture by Prof. Scholz / Hamburg
« Start tool with nothing but requirements
« Never ask the user for data without giving proper support
« Provide straight forward and fast solutions (=> PreSTo)
« Give the best support (didactics, methods, statistics database, ...)
« Keep user in the loop
« Include expert knowledge in simple ,if-then” checks and provide answers with
red / green buttons
« Provide simple, traceable optimization capabilities at different expert levels
« Provide aircraft data for 3D-plots and three-view-drawings

« Couple to higher order tools for further investigation
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SAS - Simple Aircraft Sizing

For Jets and CS-25:

= SAS Classic: The tool used for more than a decade with more than 1000 students.
— Requirements: Payload, Range, Take-Off & Landing Field Length, Mach Number.
— Key Parameters: Glide Ratio, SFC, BPR, max. Lift Coefficients, mass ratios, ...

=  SAS Matching: By automatically adjusting the ratio V/V,,4, the location of the cruise line
is optimized in the matching chart.

= SAS Optimization: An evolutionary optimization algorithm is fitted to SAS Matching.

For Jets / Props and other Certification Base:

] SAS Jet — CS-23 |
= SAS Prop — CS-25

= SAS Prop — CS5-23 s s
= SASVLA

= SAS Ultra Light
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OPerA - Optimization in Preliminary Aircraft Design

The Aircraft Modeled in Excel:

= Automatic Design: Cabin Design, Wing,
Empennage, Landing Gear, ...

= Mass Estimation, Drag Estimation

=  SFC estimation

= DOC Calculation with Added Values

Optimization
1. Optimus® and Excel connected via Add-In

2. Optimization directly in Excel with VBA:
— DOE Diagonal
— Differential Evolution (DE)

OPerA

Dieter Scholz Kollaboration im Flugzeugentwurf
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OPerA - Optimization in Preliminary Aircraft Design

Optimus® and Excel connected via Add-In

Select Inputs and Outputs

Formeln Draten Uberprifen Ansicht Entwicklertoals Add-Ins
Available Variables: Selected Inputs:
S LFL P a

S_TOFL S
e Cancel Initialize

CL_rmexTO ﬂ

mML_to_mMTO List Import Vedors..
AR, hie | Benutzerdefinie
n_E ﬂ = =2 Import RSM...

E‘EQX i | Export Table...
Phi_25 r [T T

Lambda
zh_to_hV
hP_to_DM Selected Qutputs:
BPR

M_CR

m_F

DocC

m_MTO

Swet_to_SW

m_0OE

SFC

V_to_Vrmd

mMTO_to_SwW

T tn W ﬂ

) Optimus [DataIO = ! i

ik

-
M
]

[~1[]

Available Macros: Selected Macros:
DF_Fast
Makrol
Makro2

dizgonal ﬂ
<

differential_evalution
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OPerA - Optimization in Preliminary Aircraft Design

Program Structure

[ List of input parameters ]

Landing
Take-off
Missed Approach
Second Segment

s e _& ___________ |

ZH— Preliminary Sizing | J:‘k”_“ |t=

| g |

| Estimation of general E |

| parameters 5 |

| |

o ] =1

m\ﬁa@ J E !

opt™ s |
e Max Glide Ratio in Cruise 2 BT

| Wetted Areas o |

| Interference Factors =01

| Zero-Lift Drag & Wave Drag E |

I Mass Estimations = ]

: i SFC calculation o < |1

|

B v |

]_3—|+ Preliminary Sizing Il ]:5"—” l
e ———— l‘}_ — — = Max. Take-off =

——— ¢ Mass; Fuel mass

[ DOC + Added Values -

Results Single

Results Multiple

15 iteration loops

20 optimization variables

about 230 input
variables

about 150 geometry

parameters

Dieter Scholz
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OPerA - Optimization in Preliminary Aircraft Design

Optimus ®

BBEARNEDGAE Bk

il + 1 0 DADISS el Reouns 304130 1 opt - Bacel =R ")
{E’;Hrwu
= E e
¥ Gragh cotens
it B braced DOC_ 10
a0 braoed DOC_100_ 1268
1 Bemoed DO ¥
a1 1 beaoed_mTO_10
i by braced_rTO_ 1060

=
=
B
e
=
=

| ﬂp 218 braced MO 1T

|
B
&
=
[

1j8 ¥ S & hArghnd  Misdel
&) BES&E L LwB

T2

-1 Brased_wF_10

& HE braced rF W8
51 b beaced mF_17
ﬁ 31Ty Raminir [0S _17
oy 31 Hig, Samnar_mTO_ 27
|== it e lminar mF 171629
|-| __;I - v aoed Haminar DOC_17
| 4 Brockd-Hamrar_mHTO LT
iL i 4 e Bvaced simiear_nF_17
|- -4, 4320 DOC 3
||EH ; -1 a2 mTC &
— T AZaF B
|!§J A b 4320 mMTO_ 10
I - by a3z ooc_ 10
dg ol C——— Check Outputl | Chedk Ouipuks . Cheek Outputd
i a} g besied DOC 107
|lﬂ 51T, bvaned_DOC_ 103 -
ﬂ - 1] ]

Hé_g-? Bosmxee? MINMBTHEP QQwn g -L-QT

Example of an active workflow window in Optimus ®
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PreSTo — Aircraft Preliminary Sizing Tool

Screen Shots

PreSTo Control Center and Database

-

ﬁ y-)- PreSTo - Aircraft Preliminary Sizing Tool *')-

Hochschule fur Angewandte
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Hamburg University of Applied Sciences

PreSTo Version 1.0 htto-#/PreSTo ProfScholz de
Aircraft Name: Description:
FD 728 Fedesign
PreSTo Control Center — Start page
Dieter Scholz Kollaboration im Flugzeugentwurf 15.03.2012, Page 12 e
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PreSTo - Aircraft Preliminary Sizing Tool

Screen Shots

PreSTo Control Center and Database

Export Data to: Database:

D
CATIA

CEASIOM

Legend: A

Data flow B

l——

S —

l——

l——

l——

l——

lt——

—

Write

—

—

Modules: Last Update:
—» Open —»
Preliminary Sizing|18.05.2011 17:10:56
Write |4—
—» Open —»
Cabin & Fuselage |24.05.2011 00:17:36
Write |1—
— Open —>
Win 18.05.2011  15:54:59
Write |4— g
— Open —»]
High Lift 18.05.2011  16:01:49
Write |<— 9
—» Open —>
Tailplane | 18.05.2011  16:25:05
Write |<— P
— Open |—>
Mass and CG 18.05.2011  16:25:06
Write |4—
w Tailpl 1l 18.05.2011  16:25:07
ailplane 05. :25:
Write |4—
—» Open —»
Landing Gear 18.05.2011  16:25:08
Write {1— 9
—» Open —n
Drag & DOC 18.05.2011 16:25:10 PreSTo Control Center — Module page

Dieter Scholz
Aircraft Preliminay Sizing Tools @ Aero
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PreSTo - Aircraft Preliminary Sizing Tool

Screen Shots
PreSTo Control Center and Database

E *")" PreSTo - Aircraft Preliminary Sizing Tool ’-)-
PreSTo

Version 1.0

PreSTo is an Excel spreadsheets based on Prof. Dieter Scholz’ aircraft design lecture. This tool allows the user to quickly design an aircraft and
optimise it, starting from the basic requirements such as number of passengers, range or cargo mass to continue with its main parts:

fuselage, wing, tail, landing gear,...Besides, masses and position of CG also Direct Operating Costs (DOC) are calculated.

Further analysis in the area of e_g. flight dynamics or CFD is enabled with the connection to CEASIOM. PreSTo further connects to PrADO and CATIA.

For further information, documentation and downloads see: http:/PreSTo ProfScholz de

PreSTo is a project by:

Aero - Aircraft Design and Systems Group http:/{Aero.ProfScholz de — Hochschule fiir Angewandte
Department for Automotive and Aeronautical Engineering http:fwww fzt haw-hamburg.de ——m Wissenschaften Hamburg
Hamburg University of Applied Sciences (HAW Hamburg). http:iwww_haw-hamburg.de —

Hamburg University of Applied Sciences

Pre5To is free software: you can redistribute it and/or modify
it under the terms of the GNU General Public License as published by
the Free Software Foundation, License Version 3.

PreSTo is distributed in the hope that it will be useful,
but WITHOUT ANY WARRANTY; without even the implied warranty of
MERCHANTARILITY or FITNESS FOR A PARTICULAR PURPOSE.

See the GMWU General Public License for more details. PreSTo Contr0| Center — License page

http-/fwww gnu_org/licenses/

D?eter SChOl.Z _ N Kollaboration im Flugzeugentwurf 15.03.2012, Page 14 = .
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PreSTo - Aircraft Preliminary Sizing Tool

Screen Shots
PreSTo Control Center and Database

Hochschule fur Angewandte
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| A B C
1 |R 2550 [km]
2 |n_pax 99 [-]
3 |m_cargo 0 [kg]
4 M CR 0.81 [
5 [S LFL 1420 [m]
6 |V_APP 135 [km/h]
7 |S TOFL 1463 [m]
8 |nE 21
PreSTo Control Center — Database
Dieter Scholz Kollaboration im Flugzeugentwurf 15.03.2012, Page 15 S
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PreSTo - Aircraft Preliminary Sizing Tool

Screen Shots
Preliminary Sizing

_—

User open und close
Chapters with + / - sign

Preliminary Sizing — Start page

[+ [+ [+ [¢ |+ [+ [+ [+ |+ |+

T

button to com

Please choose a design mode or press the "COMPARE’

JET FROP

B~ o BN e

Jet

-

COMPARE

Select: Aircraft type for use in following sheets

Results used in following sheets

Wing loading

Thrust-to-weight ratio

muro/Sw [ 469][kg/m?]
TTO/mMTO'g [ 0,324][]

Dieter Scholz
Aircraft Preliminay Sizing Tools @ Aero

Kollaboration im Flugzeugentwurf
DLR, Hamburg, 15.-16.03.2012
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PreSTo - Aircraft Preliminary Sizing Tool

r—— -
Chart Aircraft
_ CRJ-800
Screen ShOtS Wing sweep angle (25 % chord) - @25% [*] KSRA
.. .. DO728-100
Preliminary Sizin .
y g . CRI-705
35 e ERJ-17OLR
. SR(1)
30 LI N B737-400
1% B737-800
User may select data / 25 "+ A310-200
*
based on statistics 20 AR
. B757-200
15 - KMRA
N LR(1)
10 LR(2)
User may select data i KLRA
; 5 LR(3)
based on pop up hints B777-200LR
0 A G100
0 02 0.4 06 0,8 1 G150
Mach number, cruise - MCr[-] G200
G300
G350
_ G500
_/1\51-1-'&1: | Sw = 6,0 ... 6,2 for commercial aircraft |  Back to previous view with this button Back Gl
Swet | 5w ['J el Pelll
GV
X axis LELT)
: . CRJ-100
| Mach number, cruise - MCr[-] J CRI-100ER
CRJ-200
¥ axis : CRJ-700
i /e (25 % chord) - ©25% 1 =| Global 5000
.. .. .. Ing sweep angle chord] - @ = Global Express
Preliminary Sizing — General statistics Learjet 40 XR
Dieter Scholz Kollaboration im Flugzeugentwurf 15.03.2012, Page 17 »
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PreSTo - Aircraft Preliminary Sizing Tool

Screen Shots
Preliminary Sizing

Buttons starts statistics database

E A
™ S/ Sy

Estimation of max. glide ratio, Emax

Choose: factor kg I 15.8 vl

Relative wetted area Swet | S [
Aspect ratio A 9,806592|[-] —>  Max glide ratio Emax 19,87
1
Max. glide ratio Eenarer 19.75][-] €T - ——————— Suggestion = = = = = = = = = = = = = = == 1
White: User input data
Gray: System calculated data
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PreSTo - Aircraft Preliminary Sizing Tool

User input and results are checked.
Screen Shots

) Green means , 0k”
Cabin & Fuselage

Exit distribution analysis
Start analysis
Total of allowed passengers through exits [—] = Mumber of passengers ¢ [—]
| Overall number and size of exits is correct WAccording to CS 25.807 (d)
Distance between exits | The distance is greater than the fuselage length factor |Accnrding to AC 25.807-1 (6) (b) (2) (v)
Distance between exits | The distance is smaller than 60 ft |Accnrding to CS 25 807 (d)(7)
Check of exit zones according to AC 25.807-1 (6)(b){1) Check of exits positions according to AC 25.807-1 (6)(b}{2)(vi)
Position Offget
Zone Alilz?:;d nunﬁ;?f;:";m Exit [loming Actus| Type [m]| [% cab. length]| Allowed PAX
A 125 66 1| 48[ 148|Type C 0,00 0,00 BA
B 125 84 2| el 1243 Double Type |l 013 0,57 70
3| 2373|2373 Type C 0,00 0,00 55
Dieter Scholz - N Kollaboration im Flugzeugentwurf 15.03.2012, Page 19 = s
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PreSTo - Aircraft Preliminary Sizing Tool

Screen Shots Change this ...
Cabin & Fuselage
Bl 2l 13

0.7

Cross section dimmem Economy Class)

2
Automatic calculation @ummﬂtic DDtimization)
14
... to minimize this:
L A
J

Optimize cross section F
di g 4,01|[M parameters such that the
equivalent outer diameter is

tiinar 0.136|[m a minimurmn. This will lead to a3

minimum wetted area of the

fuselage and hence 3

hio [ minimum skin friction drag.
Wi [m]
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PreSTo - Aircraft Preliminary Sizing Tool

Screen Shots
Cabin & Fuselage

Alternative seat arrangement:

Seat rail

Container
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PreSTo - Aircraft Preliminary Sizing Tool

Screen Shots
Cabin & Fuselage

Cabin floor plan Update display properties ¢ Show seat rails Change cockpit dimensions

EEEQ§§§§§§§§§>
~— | BHEEFEREEEEEEEREERRRRRTEEE

Seat layout
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PreSTo - Aircraft Preliminary Sizing Tool

Screen Shots
Cabin & Fuselage

First Business Economy
class class class
A
THBHEAEEC =~ BABPEBEEEAREAAHI0] BRBPPRARHHEagAER0

(] U B BEBBE0 (BBBEEEE [ BHEER ]

1 H BHAHB0  BEBEEEEEEAAEE0EEE0]  BESEEERREEEEEEEE.

Seat layout comparison: A
Airbus original and PreSTo A330-300 from Airbus
Dieter Scholz Kollaboration im Flugzeugentwurf 15.03.2012, Page 23  —mm—
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PreSTo - Aircraft Preliminary Sizing Tool

Screen Shots

Wing
Taper ratio suggestion
0.8 |
0,7 i
R
-
=~ 0,6 s *I e Suggestion Torenbeek
2 o ; Suggestion Howe
m oy
= 0.5 - ..j: & Transport jets
" i
E 0,4 L_ —— ;& o = #* Propeller aircraft
|
g 0 @ e & a S ‘r n # Design point
= v o o T
— [ ——
Py 0] By —
D,E [ 2 = =
I
0,1 : : :
Design point
-10 -5 0 5 10 15 20 25 30 35 40
Quarter chord sweep angle ["]
User support with experience from industry and academia presented with respect to
current design
Dieter Scholz Kollaboration im Flugzeugentwurf 15.03.2012, Page 24 —mmm—F
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PreSTo - Aircraft Preliminary Sizing Tool

Screen Shots

Wing
3
-2
-1 - -
. Wing circumference
z | e = e —— 25 % chordline
=
3 T — Kinkline
4 [ S
. — — Rl e SN Fuselage
. - =SeSii & MAC
7
8 Low Speed Ailerons
9
10 High Speed Ailerons

Preview of wing parameters

Dieter Scholz N Kollaboration im Flugzeugentwurf 15.03.2012, Page 25 —mmm—F
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PreSTo - Aircraft Preliminary Sizing Tool
Screen Shots F|lnal étatemf_\njc in |
High Lift high lift preliminary design
available increase of lift coefficient due to highlift devices reguired increase of lift coefficient

ACL may High_Lift 1,985 > ACL may, required 1,757

Wing circumference
Wing plan view

25 % chordline

—— Kinkline

Fuselage

M, MAC

Preview of high lift

Low Speed Ailerons parameters

High Speed Ailerons

My

Hl

il
i?‘; / /
/

—LED

—‘\—h
.
L

e
e
b | T

FLAP

FLAP

FLAP
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PreSTo - Aircraft Preliminary Sizing Tool

Screen Shots SUBSONIC MAXIMUM LIFT OF HIGH-ASPECTED-RATIO WINGS

High Lift
9 ACCORDING TO DATCOM FIGURE 4.1.3.4-21a
1,6
3 Designpoint
Ay<=1,4
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(=
= 1,0 - — Ay=2
m
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ﬂrg 7 ﬂ‘f=2,4
Display of calculated Datcom data 06 - Ay>=2,5
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Automatic readout of parameters
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PreSTo - Aircraft Preliminary Sizing Tool

Screen Shots

Tailplane |

Preview of tail parameters Rudder

Elevator / ',l'

| \ 1 i
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Horizontal stabilizer Fin
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PreSTo - Aircraft Preliminary Sizing Tool

Screen Shots
Tailplane |

RAYMER Horizontal
tail position suggestion

Showing design parameters with respect to established practise

above this line OK if no pitch-up tendency of wing
under this line OK for Subsonic
Best position for HT under this line Design point

#® Design point /

_ '_/

—
=
.

Vertical position /cMAC

Horizontal position /cMAC
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PreSTo - Aircraft Preliminary Sizing Tool

Screen Shots
Tailplane I

—&— Natural stability limit (linear) —— Minimum stability (linear)
—— Control limit CG range (Dxpayload)
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PreSTo - Aircraft Preliminary Sizing Tool

Screen Shots
Landing Gear

| }"Ei -
e b/2 >

Engine ground clearance due to landing gear length _
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PreSTo - Aircraft Preliminary Sizing Tool

Screen Shots
Landing Gear

Main Deck

hmar’n

Cargo Deck

h cargo

¥ k.

h sill, main h sill, cargo

Calculating sill height — an important parameter for airport compatability
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PreSTo - Aircraft Preliminary Sizing Tool
&) COMERR 3.0, October 4, 2009 - C\Program Files BENCOMFAA SNCOMPAAaTcraft Ext I = =
: - ey il il
Screen Shots X 271n Y- 270in Edit Wheset:
Landing Gear Jsmmi':ma" Giowp Main Gear Footprint Add | Hemave
Anbus
i
McDonnell Douglas Select Move |
Diher Commercial - — =
Libraip Functions |
Load Ext Cave Ext |
File File
. B-{47 [CAD Rigid Add Hemove
Calculation of ACN values R LD Flote Aircrall | Aircraft
. SWL 100 ACH
Aircraft ) Open Aircraft Window |
Classification ik 2 Miicellahasis Eonctions
Number D etails Exit
.. . Help About
COMFAA is integrated into
PreSTo: tiglions
o [ ‘Batch [  PCA Thick
o automatic input of data - Metic T PCAEGW
o COMFAA results stored in Gross Weight (Ibs) 777.996 Computational Mode
PreSTo % GW on Main Gears 94 40 - =
Mo. Main Goa-e 4 PCN Flexible PCH ngld MORE >33
‘Wheels on Main Gear 4 Batch Batch
Tire Fressure [psi] 1987
Alpha Used 0,000
Pass/Tiallic Cyele [PITC) |1 SG CHBA Flext, im ACH Flex k. !bg!in“:] Rigt.in  ACH Hig
Annual Departuies 1.200
i - Flex 20yr Cowve, P/C = 1.83)13.087
| Critical Aircraft Rig 20y Covs, PIC = 3.67|5.543 . .
| Rigid Cuteff [imes rs] | 3.00 0.0 Lo
Conciete Flex. Sti. [pri] | RE0.0 | Evaluation Thickness = 0 | Suess = |
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PreSTo - Aircraft Preliminary Sizing Tool

Data Export / Visualization
CEASIOM

FD 728 from PreSTo in
ACBuilder from CEASIOM

ATR 72 from PreSTo in
ACBuilder from CEASIOM
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PreSTo - Aircraft Preliminary Sizing Tool

Data Export / Visualization
CEASIOM

FD 728 from PreSTo in
ACBuilder from CEASIOM
shown in the style of a
three-view drawing
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PreSTo - Aircraft Preliminary Sizing Tool

ATR 72 from PreSTo in
SUMO from CEASIOM

Data Export / Visualization
CEASIOM

ATR 72 from PreSTo

with surface and volume mesh generated by
SUMO from CEASIOM
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PreSTo - Aircraft Preliminary Sizing Tool

Data Export / Visualization
Catia

ATR 72 from PreSTo in Catia
built with parametric model
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PreSTo - Aircraft Preliminary Sizing Tool

Data Export / Visualization
Catia i

E|GATIA V5 - [Parametric_Aircraft. CATProduct] . g | 1[
n Start  Ele Edit  Wiew Insert  Tools Analyze  Window  Help = Elil

Jll—j!is% e e = fa =] [AE S ene <] & 4 WL A

B | arametric_Aircraft &0 |

Adapter (Adapter.1)
Fuselage (Fuselage.1) s

% Wings (Wings.1)

5 -'%‘ Empennage (Empennage.1)

-“m‘ Landing gear, Engines (Landing gear, Engines.1)

-Applications

4

5585 | G g B 050 W (L) 8 @

‘&

FD 728 from PreSTo in Catia L
built with parametric model De@gikeocw #e BESE nEesd QA 80086 #0%% & 83 '248 /0 /0 a@u !

Select an object or a command |

w4

. o

[
B

3
3
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PreSTo - Aircraft Preliminary Sizing Tool

Data Export / Visualization

[ =
Catia °

—_——
A |
L
’I
T S N A
FD 728 from PreSTo in Catia
automatically generated three-view drawing iparametric Alreratt.CATProduct?
derived from parametric model Drawing generated i (03.08.2011
Scale: 1:250
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PreSTo - Aircraft Preliminary Sizing Tool

Data Export / Visualization
PrADO (Preliminary Aircraft Design and Optimization)

ATR 72 - Jet from PreSTo in PrADO
This is not done automatically done!
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PreSTo - Aircraft Preliminary Sizing Tool

Data Export / Visualization
CPACS (Common Parametric Aircraft Configuration Schema)

<?xml version="1.0" encoding="UTF-8" 7>
- =cpacs xmins:xsi="htip:/ fwww.w3.org /2001 /XMLSchema-instance" xsi:noMNamespaceSchemalocation="cpacs_schema.xsd">

- <header=
zname=FD 728 </name =
<description=Redesign </description =
zcreator=Standard </creator=
<timestamp>2012-01-24T23:34:28 </timestamp >
version=1.0< version=
<cpacsVersion=1.6</cpacsiersionz

- «updates=

— =update>
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Further Tool Chain Tornado
Computerised Environment for Aircraft Synthesis and Integrated Optimisation Methods USAF Dlg Ital DATCOM

Weights
Propulsion

=
I

Stiffn
iffness,
==
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Further Tool Chain

¢ Diamond

SIMLILATION
D-SIM-42

Diamond DA - 42
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Aircraft Preliminary Sizing Tool @ Aero

PreSTo Homepage / Download http://PreSTo.ProfScholz.de

il

@_@ - Ig‘ ht resto. profscholz.de/ j V\m"' ;f A ﬁ hamburger hochschulgesetzt L [+
1 Favorites EE'--I (& PreSTo, University 0... X | (& webwide.de Webmailer | Y/ Meapel - Wikinedia I Il | andesrecht - Justiz -P... I (& PreSTo, Hamburg Unive... I I - - | = - Page~ Safety- Toos~ @hv
PreSTo-Cabin |

Module 2: Cabin and Fuselage Layout supports the sizing and the interactive step-by-step design of the cabin in some detail Based on cabin parameters._ the fuselage general dimensions are found
PreSTo-Cabin is now available as "PreSTo-Cabin 1.0.xls":

£
- Changed onc 17 January 2011, Size: 29M
This file is set up for the Airbus A320.

Please make sure ...

o __touse Excel 2003 or a more recent version (unfortunately PreSTo is mcompatible with Open Office).
o _to allow Excel to use macros (vou will be asked upon opening the program).

' Changed on: 18 February 2011.  Size: 2.9M
This file is set up for the Fairchild Dornier 728 Cabin data extracted from:
Size: 963K
Changed on: 22 April 2011,  Size: 2.9M Download PreSTo-Cabln
This file is set up for the Airbus A330. Compare cabin data from Airbus with the PreSTo layout:

r‘ Size: 395K

Trv out PreSTo-Cabin yourself. Your feedback is welcome!

PreSTo Documentation

FOF
i Changed on- 17 February 2011,  Swe: 1.8M Bl
[T [ [ [ [& ntemet | Protected Mode: OFF [Fa - [®mi0% -
o t He =2 @8 4= |oel @7 s 0%,
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Aircraft Preliminary Sizing Tools @ Aero

Conclusions and Outlook

= SAS, OPerA and PreSTo support manual basic aircraft design and optimization

= Interfaces are provided to higher order tools
— CEASIOM
- PrADO

= Visualization of the aircraft is done with outside tools:

— CEASIOM
« ACBuilder
« SUMO

— Catia
=  Next steps:

— Finish SAS, OPerA and PreSTo

—  Offer for donwload: http://SAS.ProfScholz.de  http://PreSTo.ProfScholz.de
= Further research based on ,, Aircraft Preliminary Sizing Tools @ Aero” :

— Boxwing Aircraft

— ,Smart Turboprop”

— Braced Wing Aircraft
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Aircraft Preliminary Sizing Tools @ Aero
Contact
info@ProfScholz.de
http://SAS.ProfScholz.de

http://OPerA.ProfScholz.de

http://PreSTo.ProfScholz.de :
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