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What iIs ACSYNT?

Parametric design tool for aircraft synthesis...

Concept Preliminary Detailed
Development| Design Design
ACSYNT
sLots of Designs  ¢In-depth analysis *Detailed analysis
*Tradeoff Studies <Narrowed to few designs <Subsystem design &
*“Requirements sDetailed optimization optimization
Optimization”
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ACSYNT Is...

Component-based CAD
Conceptual level synthesis tool
Tool for tradeoff studies
Multidisciplinary

Capable of optimization

Only part of a complete design diet

ACSYNT * ﬂ0¢n2¥
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ACSYNT Is Not...

CFD

FEM

Airfoll Design Tool

Primitive-Based CAD (i.e. AutoCAD)
Detalled Design

Animation Tool
Flight Simulator

Program Overview/User Orientation INTEGRATION

& 1997 Phoenix Integration, Inc.

ACSYNT * ﬂ0¢n2¥




Learning Curve [*

Steep

Recommendations:
+ Read the user guide
+ Look at examples (input/output)
+ Experiment

Rewarding If mastered

ACSYNT * ﬂocnzu
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Getting Started
Things You’ll Need

KNOW your mission

Have a good three-view
Collect as much info about engine

Payloads, fixed weights
Airfoll type
Ballpark estimate of weight

ACSYNT * ﬂ0¢n2¥
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TRAINING PARAMETERS

Geometry
Modeler

ACSYNT
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Starting ACSYNT i e

GEOMETRY
TRAJECTORY
AERODYNAMICS
FROPULESTIOM
STABILITY
WEIGHTS
SUPERSCNIC AERO
ECONCMICS

TAKEQFF
1) login with userid, password
ACSYMNT CONTROL

2) type “cd acsynt”

FILE

3) type “acsynt”

SOFT VA |WINDOW

COFY COLGCHS

| EXIT

ACSYNT * ﬂ0¢n2¥
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File Selection Screen

1) From main menu select “FILE”

YOU ShOUId see ACSYNT FILE LISTING PAGE 1/1 NONE/NONE

- SAMPLE FILES GEOMETRY
the following screen
gJ LI Fis MCOOMWNELL DOUGLAS F-1% GEOMETRY GEOMETREY
F15IM F-15 AMNALYSIS IMPUT FILE ACSYNT INPUT
FAl8 MCOCOMKWELL DOUGLAS FiA-18 GEOMETRY GECMETRY

Fd4 MCDONNELL DOUGLAS F-15 GECGMETRY GEOMETRY
ANVBB MCDONMNELL DOUGLAS AY-85BE HAHRR GECMETRY GEOMETRY
LGin0 MOGDONNELL DOUGLAS DOLG MERC IAL GEOMETRY
ACSYNT INPUT

Flle I es DCLOIN DC10 ANALYSIS INE
yp 17 MCDONNEL L TAS C17 TRANSPOAT GEOMETRY

C1i7IN ci7 Y5IS INPUT FILE ACEYNT TINPUT

BAEL1QOO ITSH AEROSPACE 1C00 REGIOMAL JET GEOMETRY

BA BAE1Q00 ANALYESIS INPUT FILE ACSYNT INPUT

BJ400A BEECZHCRAFT 400 BUSINESS JET GEQMETRY

BJ40OIN BJ4C0A ANALYSIS IMFUT FILE ACSYNT INPUT

B2 NORTHROF-GRUMMAN B2 GEOMETRY GEOMETRY
G%metry AB GRUMMAN INTRUDER GEDMETRY GEOMETRY

Fig F-16 GEOMETRY GEOMETRY

F1&6IM INPUT FILE FOR F-1864& ACSYNT INPUT

FZBASE EASE INRPUT FILE FOR 2 ENGINE FIGHTERS SYMNT INPUT

F2IN TWIN ENGINE FIGHTE
JLINK

ACSYNT INPUT
ACSYNT INPUT

Analysis
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Input Conventions

COMP SHAPE

WING TEMPLATE
CONONENT NANE: WING = RETURN

. |I |I AUTD UFDATE
ASPECT RATIOI 3,000 WAHUAL UFDATE
TAPER RATIO:z 0,203
WING AREA! &08. 000
6.5, SWEEF: 384T0
'WIND DIHEORAL: =1.0a0

1

AIRFOIL TVPE: 40IGIT — OOKN
ROAT AF 10
TIF AF MO ©oan
THIST AMGLE: 0.cao
WIHG SPRNG 42,709
FOAIT CHOAD: 25..510
L.E. SWEEF: 41,30

ENTER ASFECT RATIGQ

GRAN AND REOT EHERD HAVE ALSH CHANGED :‘v:« 3 |sorr el v oo
ENTER ASPECT RATIO

SPAN_AND RCOT CHORD HAWE ALSC GHANGED e el [ COLORS
ENTER ASPECT RATIO e BENE

EXIT

aaos 0.70 33man._ao o.a a. oo o.oon

5
] ] 4 5 GRS 1 o 0 i ] 9 ]
o
6 1 & 3 1

CT = L. FWIRG = L.

JEND
i
FUIHE
f1 B T.1leD, LEEA = Lagd. DS, [ZTHED = a0,
INERF - I%. 000, TAFEE - 0.I%, TCRMT - O.LI4&,
TCILF - 0,080, HWINB - 0. 2ed, ZR0T - =0 400,
EEVEIER = 1,
OaUTCaE . I,
AL
HTATIL
AR - 5.000, ARLA - ET3. N0 TNEET - N 40,
TAFIL - D.aEY, TORODT - a.18d, TCTIF - O.0s%,
WHTALL - O0.5%¢1, TEOT - 0.1m,. KSWELY - 1.
JUTCOE - -
4.1 1] i
| | _l'l
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3D Bspline surfacing

Modeller allows

+ Airfoll types

+ Body components

+ Pods

+ Gen pods

+ Cross section buildup

ACSYNT * ﬂnn?u
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Building Geometry (Intro)

Think In cross sections

ACSYNT Cannot directly analyze:

+ Joined Wings

+ Box Wings

+ Biplanes

Tips

+ Start with basic components first

+ You can model more than you can analyze

: . ACSYNT | - * hoeniy
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Building Geometry (1)

COMPONENT LIST PAGE 1

3 AFT_BODY -=> MNO PARENT

4 WING ->  NO PARENT

5 HORZ_TAIL -> WO PARENT

Add C & VERT TAIL ->  NO PARENT
OI I lpon ent 7 CANARD ->  NO PARENT

8 STRAKE >  NO PARENT

9 FUS STGRE -= MO PARENT
10 WING STORE-= NO PARENT
i2 SUP. PIT. -= MO FARENT
13 SUP. CON. —-> MO PARENT
14 SUP. 20 IM-= NO PARENT
15 INL. AFT B-=» SUP. CON.

18 FUS ENG - NO FPARENT
17 WING ENG -= NG PARENT
18 ME_WING - NGO PARENT
18 GEN_FOD - NO PARENT
20 SEAT - NO PARENT
21 BOX - NO PARENT

22 GS_UOBJECT -> NG PARENT
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Building Geometry (2)
Modify Component

COMPONENT  NA] WING
ABPECT RAATIC: 4.500
TAPER RATIG: 0.220
WING AREA: 280.000
/ Q.C. SWEEP: 45,000
WING DIHEDAAL: 0.000

WING TEMPLATE
ATAFOIL TYPE: 4-DIGIT - DOXX

ROOT AF MNG: 00QEB
COMPONENT NAME: WING

TIP AF NO: 00oe
ABPECT RAATIC 3600 TWIST ANGLE: 0000
TAPER RATIO: 0.220
WING AREA: 300.000 WING SPAN:
0.C. SWEEF: 32,347
WING DIHEDRAL: 0.000

FLAP TYPE
AIRFOIL TYPE: 4-OIGIT - 00XX

FRACTION INBOARD: 0.200
ROOT AF RNO: 0008 .
TIP AF NO: 0008 FRACTICN CUTBOARD: 0.700
TS ANELE 0508 FRACTIGN CHORD: 0.200
WING SPARN: 30.000 SLAT TVPE: o
ROOT CHORD 16.400 FRACTICGN INBOARD: 0.100
L.E. SWEEP: 40.263 FRACTIGM GUTBOARD: 0.900
FRACTION CHORD: 0.150
FLAP TYPE: Q
FRACTION IRBOARD: 0.200
FRACTION CQUTAOARD: 0.700
FRASTION CHORD: 0.200
SLAT TYPE: a
FRACTION INBOARD: 0.100
FRACTION CUTAOARD: 0400
FRACTION CHCRO: 01580

ACSYNT ﬂocnzu
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GIF, JPEG, TIFF, BMP

Graphic file support
| GES Export

CAD
Graphics (XV)
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Laying out a Mission

Phase-based mission T akeoff
Point performance om
BCA/BCM e
eCLOM
Max rate climbs L oiter
eDescent
Weapons release -Hover

ACSYNT * hoeniy
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Convergence
lterative Welight Sizing Process

Aero

‘ Weaic=F(West) I

Trajectory

Propulsion

i

W

calc

5 ACSYNT . . . * Aoeniy
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Aerodynamics

Minimum Drag Component buildup
Transonic (Mpp) Data correlation (Geom, alpha)
Skin Friction Sommer-Short (TR R-123, 1962)
Wave Drag Momentum theory / area rule est.

(Sears-Haack)

Induced Drag AEROX - NASA TM X-73,208
Semi-empirical based on
compressible theory

ACSYNT * ﬂocnzu
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Angle of Attack, degrees

PT1

ACSYNT

40

20

Aerodynamic Zones

Program Overview/User Orientation
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ht iscu:uusd

stall Supersonic

Surface-Mach
Lirnit
4 Detached
Shock
&)
Attach Shock
Sharp Leading Edge

Compressible g

{Bhockleas)

| I I I

0k 10 20 10
Mach Humber

1. Incompressible

2. Shock Free

3. Leading-Edge Mach-Limited

4. Surface Mach-Limited

5. Supersonic Attached Shock

6. Supersonic Detached-Shock
Aoeniy
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]
Conponent Pounds Kil ograms Percent Slope Tech Fi xed
Airframe Structure 72556. 32911. 29.12 No
W ng 24419. 11076. 9.80 1.00 1.00 No
Fusel age 27608. 12523. 11.08 1.00 1.00 No
Hori zontal Tail ( Low) 4593. 2083. 1.84 1.00 1.00 No
Vertical Tail 2212. 1003. .89 1.00 1.00 No
Nacel | es 3979. 1805. 1.60 1.00 1.00 No
Landi ng Gear 9745. 4421. 3.91 1.00 1.00 No
Pr opul si on 21742. 9862. 8.73 No
- Engi nes « 2 20070. 9104. 8.05 1.00 1.00 No
Fuel System 1672. 759. .67 1.00 1.00 No
- - Fi xed Equi pnent 33909. 15381. 13.61 1.00 No
Hyd & Pneumatic 1495. 678. .60 1.00 No
e I I l I rl ' a I I l e O S El ectri cal 2852. 1294. 1.14 1.00 No
Avi oni cs 1593. 723. .64 1.00 No
I nstrunentation 869. 394. .35 1.00 No
De-ice & Air Cond 3721. 1688. 1.49 1.00 No
Aux Power System 631. 286. .25 1.00 No
Furni sh & Eqpt 19388. 8794. 7.78 1.00 No
e ' l e ra e S al l ar Seats and Lavatories 10516,  4770. 4.22 1.00 No
Gal |l ey 3346. 1518. 1.34 1.00 No
M sc Cockpi t 234. 106. .09 1.00 No
Cabi n Fini shing 3639. 1651. 1.46 1.00 No
Cabi n Energency Equip 1291. 585. .52 1.00 No
S a el I l e n S Cargo Handl i ng 362. 164. .15 1.00 No
Flight Controls 3360. 1524. 1.35 1.00 No
Enpty Wi ght 128207.  58155. 51.46
L]
Qperating Itens 10609. 4812. 4.26 No
IXxed vs. Combpute e ¥
. Crew Baggage and Provi si ons 300. 136. .12 No
Flight Attendents ( 6) 780. 354. .31 No
. Unusabl e Fuel and O| 600. 272. .24 No
— - Passenger Service 8589. 3896. 3.45 No
+ W =Input Value : Fixed T > %% R 5
Qperating Weight Enpty 138816. 62967. 55.71
— .
¢+ W=FWGTO) :Computed | -. ST
Payl oad 47800. 21682. 19.18 No
Passenger s (239) 40630.  18430. 16.31 No
Baggage 7170. 3252. 2.88 No
opes, Tech Factors i
Cal cul ated Wei ght 249160. 113019. 100.00 No
P W —_— S LO P E ( I)*W Estimated Veight 249168. 113023
+ W = TECH(l)*W
ACSYNT ﬂnn?u
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Propu Ision 385  (2.7/4K)

*TF-30  (14/25Kk)
JT-8D  (14.5K)
Cycle Analysis JT-9D  (50Kk)

. «CF-6  (50K)
+ Installation Effects
+ Scaling factors (T, SFC)

+ Find a suitable compressor map/backbone

Input Deck

+ More accurate ¥|h

+ More time consuming | .grc

+ Less scalable *PWCC
*Throttle

| ACSWNT - a’ Aoeniy
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IR Analysis

Tools

esign

Area Plot

D
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Design Tools

Aero Plots

ACSYNT
Program Overview/User Orientation

Carpet Plots

S TRA TN NG

PARAMETERS
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