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PreSTo - Aircraft Preliminary Sizing Tool

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 aircraft data for 3D-plots and three-view-drawings

* Couple to higher order tools for further investigation
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PreSTo - Aircraft Preliminary Sizing Tool

Aircraft Design Lecture
General remarks

*  Lecture is based on methods from:
—  Loftin, Torenbeek, Roskam, Raymer, ...
— Datcom, ...
— many own additions

* 16 design steps (see Fig.)

*  Emphasis on preliminary sizing with matching chart:

- Jet: T/W = f (m/S)
—  Prop: P/W = f (m/S)
*  Lecture in this format since 1999:
— about 1000 students taught
— many student reports and theses produced
*  Spreadsheet for preliminary sizing (only) is in service
for many years: http://FE.ProfScholz.de
*  Preliminary sizing spreadsheet has been used for:
—  tutorials, examinations
—  projects, theses
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PreSTo - Aircraft Preliminary Sizing Tool Thnsst-to-welght
ratio
Aircraft Design Lecture Landing
Myerer - 8 Permissible region
Contents -
*  Preliminary sizing
= Matching chart Cruise flight~.Deslgn point
- (D), estimation with , wetted aspect ratio” e 2nd segment
—  Fuel calculation with fuel fractions Missed approach
* (Cabin & fuselage :
: Wing-
— Seats abreast optimum loading
— Baggage and cargo volume check
—  Cross section optimization Soe S A
8
— Cabin surface estimation C ’j“/H\
— Ditching check: waterline & door sill ;L /ﬂﬁ
—  Exit type and location: check oA 4DE JL
, 6 [ olla”
"  Wing IS A
—  Wing parameters found for best operational characteristics f A}}‘ ﬂ\ ”1 y
. . [ g ”"’ \.-,§ B757-200
*  High Lift ET
— High lift geometry found from trial & error procedure [
- C_L,,, found from Datcom -
s _
" Empennage | - .
—  Sizing from tail volume 2 Pt A
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Aircraft Design Lecture - Contents

—e&— Natural stability linrt (linear) —@— Minimumstability (linean)
=  Mass and CG —a— Controllimit G range (Dxpayload)
—  Mass from three methods —— Natural shilty (polynomical)  —— Minimumstabity (polynorrical)
Roskam (OEW distributed about A/C main components) 1
.Modified Raymer” (mass from one key parameter) 05
* Torenbeek (well proven)
—  CG determination and wing position correction b
— Loading diagramm (mass versus CG position) for all N
sensible load cases established SulSw .
= Empennage Il (stability & control power) op al
— Horizontal tail
—  Vertical tail ]
* Landing gear (parameters selected) i <
- tip over stability ]
— clearance (engine, tail, L/G retraction)
—  Flotation with COMFAA.exe 04 -0.2 0 0.2 04 0.6
. Dra g Direct Operating Costs XceaclCuac
—  Drag from two methods:
*  wetted area eprea
skin friction drag, pressure drag ” "m st
wave drag, interference drag T
*  Design evaluation: ‘
Direct Operating Coast, DOC b
Method: Asssociation of European Airline
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Screen Shots
PreSTo Control Center and Database

. ,-):- PreSTo - Aircraft Preliminary Sizing Tool ")'

PreSTo Version 1.0 http://PreSTo ProfScholz.de
Aircraft Name: Description:
FD 728 Redesign

PreSTo Control Center — Start page
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PreSTo - Aircraft Preliminary Sizing Tool

Screen Shots
PreSTo Control Center and Database

Export Data to: Database: Modules: Last Update:

— Open —

D Preliminary Sizing|18.05.2011 17:10:56

l—— Write {1—
— Cpen —»

T Cabin & Fuselage |24.05.2011 00:17:36

- Write |1—
—» Open —™

B Wing 18.05.2011  15:54:59

- Write |4—
—» Open —>

5 High Lift 18.05.2011  16:01:49

j—— Write |<—

CATIA — A

CEASIOM +——— A

E
— Cpen —
Tailplane | 16.05.2011  16:25:05
l—— Write |<— =
D
—» Cpen '—b
A Mass and CG 16.05.2011  16:25:06
l—— Write {1—
T
—> Open —» -
Legend: A h Tailplane Il 18.05.2011  16:25:07 PreSTo Control Center MOdUIe page
l—— Write |4—
Data flow B

— Open —n

A Landing Gear 18.05.2011  16:25:08

+~—— Write |-|—

5
—» Cpen —»
E Drag & DOC 18.05.2011  16:25:10
- Write |1—
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Screen Shots
PreSTo Control Center and Database
= =
—— *")" 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 fir Angewandte
Department for Automotive and Aeronautical Engineering http:/iwww fzt. haw-hamburg.de ——  \wissenschaften Hamburg
Hamburg University of Applied Sciences (HAW Hamburg). http:ffwww.haw-hamburg.de _—

Hamburg Umiversity of Applied Sciences

_ o _ PreSTo Control Center — License page
PreSTo is free software: you can redistribute it andfor 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
MERCHANTAEILITY or FITNESS FOR A PARTICULAR PURFPOSE.
See the GNU General Public License for more details.

http/fwww gnu org/licenses/
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Screen Shots

PreSTo Control Center and Database

| A B C
1 R 2580 [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 |8 TOFL 1463 [m]
8 [n E 2/[]
PreSTo Control Center — Database
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Screen Shots
Preliminary Sizing

_—

User open und close
Chapters with + / - sign

Preliminary Sizing — Start page

1" 8 (] O |el & larqe opeller driven d 8
2 Please choose a design mode or press the "COMPARE’
3 button to compar inns:
4
5 JET FROP COMPARE
B
ﬂ F [ q d
ﬂ 98 gding
4 151 D
ﬂ 200 1 ]
ﬂ 255 S5ed approd
ﬂ 306 de R i
+| 422
# a0 ]
LGy 9. F g
LINp/E] 10. F g
=l 798 R E == D
799
800 Select: Aircraft type for use in following sheets
801
202 Jet j
803
804 Results used in following sheets
805
806/  |Wing loading muro/Sw | 469][kg/m7]
B8O7
808|  [Thrust-to-weight ratio TTO/mMTO*g [ 0.324][]
ana
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PreSTo - Aircraft Preliminary Sizing Tool - -

Chart Aircraft
i CRJ-500
Screen ShOtS Wing sweep angle (25 % chord) - @25% [*] KSRA

imi izi DO728-100
Preliminary Sizing 40

. CRJ-705
o ERJ-170LR
+ SR1)

20 Yy B737-400

4 B737-800
User may select data / 25 T A310-200

based on statistics 20 A300-600
B757-200

KMRA
LR(1)
10 LR(2)
User may select data : KLRA
. 3 LR(3)
based on pop up hints BT77.200LR

0 e G100
0 02 04 08 0.2 1| &=

Mach number, cruise - MCr[-] G200
G300

G350

S G500
_/1\51-1-'&’: | 5w = 6,0 ... 6,2 for commercial aircraft |  Backto previous view with this button Back Gl
Swet [ 3w [-] el cl

G
X axis : GV
; . CRJ-100
| Mach number, cruise - MCr[-1 J CRJ-100ER
CRJ-200
Y axis CRJ-700
- Global 5000
| Wing sweep angle (25 % chord) - @25% F‘]j Global Express

Preliminary Sizing — General statistic Learjet 40 XR

—_—
£n
* 3
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PreSTo - Aircraft Preliminary Sizing Tool

Screen Shots
Preliminary Sizing

Buttons starts statistics database

Estimation of max. glide ratio, Emax

Choose: factor ke 158 =
Relative wetted area Swet ! Su [
Aspect ratio A 9,806592([-] —>  Max_ glide ratio B 19.87|[-]
|
Mazx. glide ratio Ernax chosen 19.75([-] € - ——————— Suggestion = = = = === == = = = = — = — 4
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 Y
Green means ,, 0k

Cabin & Fuselage

Exit distribution analysis
Start analysis

Total of allowed passengers through exits [—] = Number of passengers ¢ [—]
| Owerall number and size of exits is correct Wﬁccording 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 25807 (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 Offset
Allowed Effective : i) e PR |
Zone PAX number of PAX Exit [doming Actuall Type [m]| [% cab. length] ow
A 125 66 1) 148] 148|Type C 0.00 0.00 85
B 125 84 2| 12g1| 1248|Double Type Ill 0.13 0.57 70
3| 2373| 2373{Type C 0,00 0.00 55
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PreSTo - Aircraft Preliminary Sizing Tool

Screen Shots Change this ...
Cabin & Fuselage
n i 2l 13

0.7
Cross section dim@ﬁom Economy Class)

5
Automatic calculation @ummatic Dﬂtimization>
1
... to minimize this: B
ST S
b

Optimize cross section B

diso 4,01|[M parameters such that the

equivalent outer diameter is
a minimurn. This will lead to a

tior m[“ minimum wetted area of the

fuselage and hence 3

higo 3. 72| [ minimum skin friction drag.

ws [m]
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PreSTo - Aircraft Preliminary Sizing Tool

Screen Shots -2
Cabin & Fuselage

Alternative seat arrangement:

Seat rail

Container
L2
i
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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

# T L3 g 4 K z 1 " -1 -Z R =4 -5 i3 =T =% -4 = -1 -z -1z -1d =15 -1 -7 -1 =14 -Z0 -zl iz -LEF -zd -zE -Zh =T -EF Rt =E0 el =FE Rkxd

:EEEQQQEQQQQQQ:::_____>
~— | BEHSEEEEEEEEE R

Seat layout
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Screen Shots
Cabin & Fuselage

First Business Economy
class class class
A
v A

~ HHHBBRFEBERREEAEER] BBHPRBRAREEAAEEARL

21 0 B BEBEE0 (eee i E R B

HOBBE0 _ BHESSEEEEEEEEEE0E0)  BEEBE8EREEE588E

Seat layout comparison: A
Airbus original and PreSTo A330-300 from Airbus
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Screen Shots

PreSTo — Aircraft Preliminay Sizing Tool

Education, Naples, Italy, 24.-27.05.2011

Wing
Taper ratio suggestion
0,8 T
|
0,7 1
N e
-~ 06 s *I Suggestion Torenbeek
e r ,-_
2 o Suggestion Howe
& 05 S we*
- - L & Transport jets
g - .
o " =) :
0,4 - & #  Propeller aircraft
4 LEFT SR Shd p SEsssss oo
c 03 h — - e T #* Design point
E ! ™y — L }E
—— [ ——
S ba e —
0,2 * - —=N
01 . .
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
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Screen Shots

Wing
-3
-2
-1 . .
o Wing circumference
! e~ — 25 % chordline
2 B .-_""-..,-.
3 e —— Kinkline
. — —t— Fuselage
— | I— —
— vy
6 = =S & MAC
7
8 Low Speed Ailerons
9 i i
10 High Speed Ailerons
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Preview of wing parameters
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PreSTo - Aircraft Preliminary Sizing Tool

Screen Shots Final statement in
High Lift high lift preliminary design
available increase of lift coefficient due to highlift devices required increase of lift coefficient

ACL max High_Lift 1,985 > AC| max,required 1,757

Wing circumference
Wing plan view

3 25 % chordline
2 — Kinkline
1
0 Fuselage
1 - MAC Preview of high lift
I .
j —-—--_.._\"'.:\\ Low Speed Ailerons para meters
A i —h'\:_____\_‘_‘___‘h High Speed Ailerons
5 e S \:‘b\‘h ——1LED
6 —.—.—___‘_(J\:-.,____‘___‘__ﬂ I~ FLAP
--.._______]
7 FLAP
8
1 2 3 4 5 6 7 8 9 10 1 12 13 14 FLAP
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PreSTo - Aircraft Preliminary Sizing Tool

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

ngh Lift ACCORDING TO DATCOM FIGURE 4.1.3.4-21a
1,6 -
O Designpoint
Ay<=1,4
1,2 - — Ay=1,6
: r
£ — Ay=1,3
o
= 1,0 - — Ny=2
@
é Ay=2,2
0.8 - Ny=2,4
. My>=2,5
Display of calculated Datcom data 06 - V=5
and
Automatic readout of parameters
with respect of actual design point 0,4 ' ' ' ' ' '
0 10 20 30 40 50 60
pLE
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Screen Shots

Tailplane |

. . Rudd
Preview of tail parameters Heder

Elevator / I’r

§
1
3 H"‘“‘--,_ M“M\R&h \ / /
i S P
T / /
i 0 ! /
a 0 1 2 3 4 5 &
Horizontal stabilizer Fin
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Screen Shots

Tailplane |
P Showing design parameters with respect to established practise

above this line OK if no pitch-up tendency of wing
RAYMER Horizontal under this line OK for Subsonic

" L] ] it i i D i i t
tail pOSItIOI‘I suggestlon Bes’F p05|t!0n for HT under this line esign poin
#® Design point

1,5 - Q-ﬁ/

=
g
B0

Vertical position /cMAC

Horizontal position /cMAC
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Screen Shots
Tailplane Il

—&— Natural stability limit (linear) —— Minimum stability (linear)
—— Control limit CG range (Dxpayload)

Natural stability (polynamical)
N, N

N SO
N || ] yd

Required CG range

Minimum stability (polynomical

Su/Sw N //

p
)\
A

»'m

3 ! -1
1 ] \ // /
1 L~
] -1
_ N
ot 4
T /5(
-/// Horizontal tailplane sizing diagram
K N
-0,4 -0,2 0 0,2 0,4 0,6
XcG-ac/Cumac
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Screen Shots
Landing Gear

- ——1 AzZpq

e 7 gk e i § e o s i i O i
|

|

|

+ AzZer AZW,tip

emann n"+r wreee * zwjtip

H
- Yme/2 —»
[ b/2 -

Eninecroundestance e tolaning ear enth - Engine 1 bank angle is OK
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PreSTo - Aircraft Preliminary Sizing Tool

Screen Shots
Landing Gear

Main Deck

h main

Cargo Deck

h cargo

v 3

h sill. main h sill,cargo

Calculating sill height — an important parameter for airport compatability
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Screen Shots
Landing Gear

Calculation of ACN values
Aircraft

Classification

Number

COMFAA is integrated into
PreSTo:

0 automatic input of data

o0 COMFAA results stored in
PreSTo
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McDonnell Douglas
Dther Commeicial
General Aviation
Military

WL 100 ACN

| Crnhical Awcraft

Giross Weight [Ibs]

% G'W on Main Gears

MNo. Main Gears

‘wheels on Main Gear

Tire Fressure [psi

h'@'fmm} 3.0, October 4, 2009 - C\Program Files (xBERCOMFAA 3MCOMFAAirciaftExt - = s
il Y --27.0n Edit Whesls
| Ancraft Group 2 -
o Main Gear Footprint Add ‘ TR |
Airbus
s
<Don Select ‘ Move |

Libraiy Functions

Load Ext Save Ext
File File
Add Hemove

Aurcralt Aircrahl

Open Aircraft Window

Miscellaneous Functions

Details Exit |
Help ‘ About I
- Optionsz

[ Batch [ PCA Thick
I Metnc | PCAGW

Alpha Usged

777.936 Computational Mode

34.40

' PCN Flexible PCH Rigid T—
1 Batch Batch Q
1987

0.000

Pass/Tiallic Cycle [P/TC) |1

Annual Departuies

1.200

Flex 20y Cove, PJC =1.83(13.087

Rig 20y Covs, P/C = 3,67|5.543

Rigid Cutoff [imes rs]

3.00 ALY

Concirete Flex. St [pzi)

SG | CBR | Flext, in ACH Flex k. Ibs/in*3 Rigt.in

ACM Rig

0.0

550.0

| Evaluation Thickness = |0

| Sliess =
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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
Data Export / Visualization SUMO from CEASIOM

CEASIOM

EANS

A
£l

B\
Rl

ATR 72 from PreSTo
with surface and volume mesh generated by
SUMO from CEASIOM

Dieter Scholz o N 10th European Workshop on Aircraft Design 25.05.2011, Page 31 »
PreSTo — Aircraft Preliminay Sizing Tool Education, Naples, Italy, 24.-27.05.2011 Aero - Aircraft Design and Systems Group



PreSTo - Aircraft Preliminary Sizing Tool

Data Export / Visualization
Catia
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Preliminary Sizing
Tool (PreSTo)

Initial Aircraft
Design
Requirements

7

3D Surface
Model

Configurator
(PreSTo-Vis)

>

3D CAD Concept
Model of Aircraft
in CATIA V5

Data flow from PreSTo to Catia

Preliminary Design
Documentation

Further Geometric and
Numerical Analysis
& Design Optimziation
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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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FD 728 from PreSTo in Catia

built with parametric model NEEgirEocR Ko BARY vHenaAq s B08EE 0% el 248 @10 'g@% ! 2
Select an object or a command | et |

= Wissenschaften Hamburg
— Hamburg University of Applied Sciences
PreSTo - Aircraft Preliminary Sizing Tool
Data Export / Visualization
Catia
ECATIA V5 - [Parametric_Aircraft.CATProduct] ;Iglil
n Start  Fle Edit  View Insert Tools Analze  Window  Help ;lilll

Jll—j|75% leuto leuto = |[eu IAut[jINone = s | 2 WBERA
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Adapter (Adapter.1)

"’q;‘ Fuselage (Fuselage.1)

4

":'q;‘ Wings (Wings.1)

4

'%‘ Empennage (Empennage.1)
'%‘ Landing gear, Engines (Landing gear, Engines.1)
-Applications
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Bl O E s AW e g
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PreSTo - Aircraft Preliminary Sizing Tool

Data Export / Visualization
Catia

FD 728 from PreSTo in Catia

automatically generated three-view drawing

derived from parametric model
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"Parametric_Aircraft.CATProduct"”
Drawing generated on: 03.04.2011
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
PreSTo Homepage
I8
@@ﬂg i <to.profscholz.de/ B =S ﬁhamburgerhnmsmu\geseut £l
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—  Hochschule fur Angewandte
———  wissenschaften Hamburg

Hamburg University of Applied Sciences

PreSTo - Aircraft Preliminary Sizing Tool ) >

Introduction to PreSTo

PreSTo

Aircraft Design Spreadsheet Calculation

Aim of PreSTo is to convert the aircraft design calculation scheme from the lecture and short course of Prof. Scholz into a spread sheet. The spread sheet will ultimately include these modules:

. Sizing (PreSTo-Sizing)

Cabin and Fuselage Layout (PreSTo-Cabir)

Wing Layout

Design for High Lift

Empenage Layout I and IT

Mass and CG Estimation

Landing Gear Layout

Drag Estimation

. DOC Calculation

. Results, Interfaces to other Tools, 3D Visualization (PreSTo-Vis)

e S SR, RIS P

Excel was selected as spread sheet. Experience has shown that the tool will get too big (and will not run on computers with limited computing power) if all modules are put together in one file. In addition this
file will be rather big (some 10 MB). So the intention is to work with separate modules that are connected via a small Excel file that provides the link between all separate modules - each in one file - and
contains a database which stores user input data. In this way the modules described above are Excel files that take input data, run the design/analvsis and output data to a small and separated database.

Philosophy El

[ [ [ [ [ | & mtemnetPprotected Mode: OFf Fa-[Rm% - ,

o o ¢ 2@ @|E|E 4@ oty .
http://PreSTo.ProfScholz.de
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PreSTo - Aircraft Preliminary Sizing Tool

PreSTo Homepage

Download PreSTo:

/= PreSTo, University of Applied Sciences, Hamburg - Windows Internet Explorer 18]
@@ < [] et /fpresto profscholz.de =] & [ *#]| % | [ ramburger hochschuigesetzt P~

) . - - S
7.¢ Favorites Eal -| {@PresTo, University o... X | & webwide.de Webmailer |\V,'Naapelfwkpedia 18 | andesrecht - Justiz-P... | (& PreSTo, Hamburg Unive... | | - - [] 0 - Page~ Safety r Tools+ (g~

PreSTo-Cabin =l
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 on: 17 Jamary 2011,  Size: 2.9M
This file is set up for the Airbus A320.

Please make sure ...

s ... to use Excel 2003 or a more recent version (unfortunately PreSTo is incompatible with Open Office),
s ... to allow Excel to use macros (you 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:
F
Size: 963K
Changed on: 22 April 2011,  Size: 2.9M

This file is set up for the Airbus A330. Compare cabin data from Airbus with the PreSTo layout:
F
Size: 395K

Try out PreSTo-Cabin vourself. Your feedback is welcome!

PreSTo Documentation

Changed on: 17 February 2011,  Size: 1.8M

=l
[T [ [ [ [ intemet | Protected Mode: OFF o~ [mwmo% -
| S0t EHle H] w8\ 4= [oe| @2 a1 5 25, m
http://PreSTo.ProfScholz.de
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PreSTo - Aircraft Preliminary Sizing Tool

Conclusions and Outlook

PreSTo supports a very basic / standard way of aircraft design

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 PreSTo
— Offer for donwload: http://PreSTo.ProfScholz.de

Dieter Scholz o N 10th European Workshop on Aircraft Design 25.05.2011, Page 39
PreSTo — Aircraft Preliminay Sizing Tool Education, Naples, Italy, 24.-27.05.2011 Aero - Aircraft Design and Systems Group

=



Hochschule fir Angewandte
Wissenschaften Hamburg
Hamburg University of Applied Sciences

PreSTo - Aircraft Preliminary Sizing Tool
Contact
info@ProfScholz.de
http://PreSTo.ProfScholz.de
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