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= Step 1. Requirement?] HH

- Passenger Number : Normal (90 -> 130), Deluxe (12 -> 20)

Bequirements fg|
Deluxe Seat &rrangement | Performance | Mission Profile | Engine |
Fayload ] Maorrmal Seat &rrangernent |
Crew Weight
Weight{lb): = Mumber: ¢
Attendant Weight
Weight{lb): |150 = Mumber: 3

Passenger Weight

Weightilb): |125

%

MumberiMaormal): ‘

MumberiDeluxi: @

4+

| i

Cargo Weight

Weight{lb): [

= =

ms
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= Step 2-1. Information -> Layout -> 2D

M 2D Layout

- NEXHY FET ¥ MNEE EH AR AR AAIS Ry

- Design Input -> Lifting Surface Bulid

= Main Wing WAL 47.3 from nese &U’lﬂngRefer\enceﬁr&allMD
WiingAspect Ratio #.3
- X Position : 47.2999 -> 60.0
_ H Tail ———
18.04 j=z0.0
. Fuselagelength 112.0
- X Position : 90 -> 105 o
. M 2-D Laynut o] ="
- V Tall — 1{3_ Ellselagenep‘thlﬂﬁ
Y- | ' |
- X Position : 75 -> 90 ﬂ b wngspmea

&
- Design Input -> Component Build Frosd ii

. MACGSDfmmnose . e
- Nacelle Design N\ttt e -

- X Position : 75 -> 90 _,_, = x‘k
18.0-4 FusalageLength 1072 k—EUD:J

1y

1:; Fsl..lgselageDepth 120
1 — |
b wingspanssd —
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= Step 2-2. Report

- Invalid Aircraft
- Unsatisfied Constraint

- Required Constant Speed Cruise Range

Inxalid Aircraft E'

'E Cannot Satisfy Constraint Condition!
. 1, BequiredConstantSpeedCruiseRange

£ ) 4 JivpL
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= Step 3. 1D Parametric Study — Constant Speed Cruise Range
- g g e X MAE= S E 2HE BA S35 = 8.
- LIA] 2Nl 387 Moo HasH = tiezE FY2 YA 2E2 9 % s
- 0|71 2H[Qt Y |Eo] M2 MY B4 MY : Takeoff Max Gross Weight

- 1D Parametric Study : Takeoff Max Gross Weight vs. Constant Speed Cruise Range

ConstantSpeedCruiseRange vs

Q TakeDffMazbGrossiieight
995 92467 /3

Required Cruise o 5506
Range : 1500 & 4756161 P

331.54039
41:35.81937
299.79833 /ﬂ/
183.77733
B7.75651
-43.26451 /ﬁ
-164 25353
-280.30655
-396 32757 /a/
-512.34559
-623.36961
-r44 39063

ConstantSpeedCruiseRan

g0000.000 BE000.000 92000.000 95000.000 104000.000 11 0000.000
TakeDffManGrossileight

. TakeOfthaxGrossinveidht

‘1}'! ,E
A
o1
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= Step 3-1. Design Variable Min/Max Value Change
- 9|85 T2 A4kl 110,000 22 E O A Hdt= B GO E BA| XY

- OS5 HAS 2B Asts HAMA| & & RS 272 224 N

Yariakles
Input Yariables

StringerYoungkodulus 1600000000, 00000
TailEngineMumber  0,00000
TakeOffaltitude 10000000

TakeOff&04 0.00000
TakeOffLEFlapDeflectionAngle  18,00000 =

TakeDffMaxGrossWeight 102499, 97656

[

TakeOffShaftPowerCoefficient  0,01000 M

Ciutput Variahl

TakeOffWinghaxCL Invalid 279273 l PFDDEHi%'TypE | Optimization |
TakeOf\WinghkdaxLiftdngle Invalid -100.00

TakeOffWinaMFuselageCLAIpha  Invalid - Marme! akeOfMaxGrosswelignt ~Description
TakeOffWingMFuselageCLA erodngle  In . — 115 OOO
TakeOffingDswaldEficiencyFactor Inal Walue: (1024999766625 SUEIl) Tl e ’

ake ingZ eroLiftédngle  Invalid -100, . i

TakeOfiZeralittngle Invalid —1on.0o000 | Units i, range and

fudge factar,

TankVolume  Invalid 7"-'1Ei.-'11 139 kinirmu Thiz can be used
. with sevaral
Masirnugf T -
Factor: system,
20l A+ | ==Ew ==




10021 G124J12] &l

= Step 3-2. 1D Parametric Study — Constant Speed Cruise Range
- Q5= ZEHAE BFAFT] 261N = 120,500 FE2 O|§F5T0l 21

- 9|83 122,00002 £7s10! 1

BES

ConstantSpeedCruiseRange vs
TakeOffMazbGrossileight

1678.02713

1650.29215 /a
1622.55717

159452219 /u/
1567 08721

1539.35223

1511 51725 /
1483 58227

145614729
1428 41231
1400 67733 A
137294235
1345 20737

1317 47239 P
1289 7374
1262 00243
1234 26745

ConstantSpeedCruiseRange

113000000 117000000 119000.000 121000000 123000000  123000.000
TakeOffMMasGrossileight

[ TakeOffhaxGrossiveioht
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= Step 4. Report

In¥alid Aircraft E

- Invalid All 'f Cannot Satisfy Constraint Condition!
- ?,*-i,-YHE| OjM9| O 2ot £ RequiredConstantspeedCruizeRange

1.
%‘ Eequimg;mkm #ﬁi?ht dFieldLength
i - O|2ExX2O o NN , Aeguirad Take alancedFieldLeng
- 1D Parametric Study : I§3532 124,000 27 g RequiredSecondSegmentClimbGradient

FequiredLongitudinal5Check
(CI53 T HAE 124,000 ~ 130,000 2 & 2%)

ConstantSpeedCruiseRange vs
TakeOffMaxbrossleight

1505 50045
1577 70985 /a
1549.91925
152212665 /
1454 33605
1466 54745
1438 75685

T
1410 95625 !
138317585 Invalid Aircraft §|

135538505 ﬁ
132759445

Cannot Satisfy Constraint Condition!
1209 50385 ["_l.,
127201325 b 2 1. BequiredEmptyWeight
1244 22265 2. Required TakeOffBalancedFieldLength
121643205 E RequiredsecondSegmentClimbGradient

1188 64145 RequiredLongitudinal s Check
116083052

ConstantSpeedCruiseRange

113000000 117000000 179000000 121000000 123000000 1235000000
TakeOffMaubGrossleight

[ TakeOftMaxGrossneight

& 8 oL
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= Step 5. 1D Parametric Study — Take off Balanced Field Length, Climb Gradient
- Y BEo| R HAT RIS F£EO|B R Uninstalled Sea Level Thrust ME

o
-5 27T HE UFAPREE Sz il 17,900 & FH2E ¥ (A MRS 16,000 22 HEFYE)

TakeOffBalancedFieldLength vs SecondSegqmentClimbGradient vs
: UninstalledSealepvelThrust UninstalledSealevelThrust

8621 BESET 004109

5433 05943 0.03807

5244 45999 W~ 003505
E, 8055 89055 g 0.03203
S 76720111 T 00290
= 7ETREYIET 5 002599
W 749009223 E 002297
E f N - 5 0.olass
E 7112 89335 = 001893
@ 6924 29391 17 22N\N 2 omam 17 oA
E £735 59447 < {,&£VUYU E-; 0.01089 1 /],I9YV
E F547 095073 £ 000757
o £355.49559 S 000435
@ E163.89615 E 000183

5951 29671 - 000118

5792 B97 27 -0.00421

SR04 09783 -0.00723

13000000 14400000  15800.000 17200000 18600000 20000000 13000000 14400.000 15500.000 17200.000 1 8600.000 20000.000
UninstalledSealevelThrust UninstalledSealevelThrust

D Uninstallzdseal evelThrust D Uninstalled=sealevelThrust

& 9 JivoL
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= Step 6. Report

- Required Constant Speed Cruise Range

- Required Empty Weight

In¥alid Aircraft E'

'T Cannot Satisfy Constraint Condition!
L

1. RequiredConstantSpeedCruiseRange
2. RequiredEmptyiteight

€] 10 JYvDL
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= Step 7. 2D Parametric Study

- HEE Aol I S 51| I3t Takeoff Max Gross Wight / Uninstalled Sea Level Thrust vs. Cruise Range
- Takeoff Max Gross Wight / Uninstalled Sea Level Thrust vs. Climb Gradient
- 9|83 HPIE 129,000 ~ 135,0002 2, AT FHL 18,000 ~20,000 L&

E\ﬂ"m = !I Graph gl

ConstantSpeedCruiseRange vs SecondSegmentClimbGradient vs

TakeOffMazGrossWeight and UninstalledSealevelThrust TakelOffMazbrossWeight and UninstalledSealevelThrust
— 0.04115 | |

1705 35206 |
1651 55192 : j 0.03748 —
159835178 M 0.03380
1544 85164 /$ $/ 0.03013 a\‘\‘\ -
149135150 ' /$/ /+/ /+/ 0.02646

}‘ﬁ_
1437 5136 ' /+/ /+/ /+/ | 0.02278 olbﬁ\'\‘\
1354 35122 +/ 0.01912 —
133085108 +//T/ 0.01545 ‘\‘\‘\w

1277 35093 - i 0.01178 —

ConstantSpeedCruiseRange
SecondSegmentClimbGradient

122385079 0.00&11

[
124000000 125200.000 126400000 127600000 128300000  130000.000 124000000 125200000 126400000 127600000 125500000 130000000
TakeOffMaxGrossileight TakeDffMauGrossileight

[ 16000.00 B 1530000 Bl 1750000 B 13400.00 [] 19200.00 [ 2000000 | [ 1600000 B 1550000 B 17500.00 [ 18400.00 [] 1520000 ] zoo00.00

1 11 JivDL
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= Step 7-1. 2D Parametric Study

- Takeoff Max Gross Wight / Uninstalled Sea Level Thrust vs. Cruise Range
- Takeoff Max Gross Wight / Uninstalled Sea Level Thrust vs. Climb Gradient

- O|§3% 130,80022, QN FHL 18,800 °O2

 Eranh

ConstantSpeedCruiseRange vs

TakeOffMazGrossiWeight and UninstalledSealevelThrust
1758349415 <t

1761 4687
173933959
1717 26231
169318303
167310773
1631 03047
1625.95319
160687331
156479563
1562.72135
1540 64407
151556679
149645951
1474 41223
1452.33435 —
143025767

—
e i |
=

o

CanstantSpeedCruiseRange

=:

130200.000

129000.000 131400000  132600.000

TakeOffManGrosslleight

133600.000  135000.000

[ 15000 00 Bl 1540000 Bl 1530000 B 1920000 [] 1980000 [[] 2000000

o

SecondSegmentClimbGradient vs

TakeOffMaxb6rossWeight and UninstalledSealevelThrust
0.03554 - i
003417
0.03300
0.03183 —
003065 -
0.02949 o |
002852
002715 -
0.02598
0.02451
0.02364
0.02247

/

SecondSegmentClimbGradient

¥

0.02130 — 1

002013 - ‘_\k“-w

0.01396 ” \‘T

0.01779 i

0.01662

129000000 130200000 131400000 132600000 133300000 135000000
TakeOffManGrosslleight
[ 12000.00 Bl 1540000 Bl 1520000 B 1920000 [] 1980000 [[] 20000.00

B :
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= Step 7-2. 2D Parametric Study

ConstantSpeedCruiseRange vs
TakeDffMaxGrossWeight and UninstalledSealevelThrust

1761 29366
1739.24131
1717 15896
@ 159513651
S 167308426 S—
m
= 165103191 T ;,,?' !
2 162897956 — i;,
)
E 1605492721 . & | - -
D 158457456 = T secondSegmentClimbGradient vs
2 yz6za2250 - T , TakeOffMaxGrossWeight and UninstalledSealevelThrust
z = 0.03534 - : ;
£ 154077016 | ‘ |
=
B 151871781 [ o X 0.03417 | ‘ |
2 1495 6546 oy OIS0 ‘ I
S 147481311 | g E-E?ﬂgg = | Y
1452 56076 = 0 F -
| 5 002949 . | | |
1430 50841 2 oo 4 | |
1405 45606 | £ — !
129000000 130200000 131400000 132600000 133800000  135000.000 = 00715 —
. = 002598
TakeOffMaxGrossileight E P \“_&
O 1200000 W 1540000 B 1250000 B 1920000 [ 19800.00 [ zo000.00 S 002364 .
£ 002247
§ 0.02130 —4
TakeOffBalancedFieldLength vs B 002013
TakeDffMaxb6rossiWleight and UninstalledSealevelThrust 0.01898
e | 0.01779
7207 02268 DEE2 e
| = 129000000 130200000 131400000 132600000 133300000  135000.000
E, vilvsaE // TakeDffMaxGrossleight
= /ii
) MEEED /q./ — — [ 1eoooo [l 1seo000 [ iseoooo Bl 1eeoon0o0 [ 1ssooon [ 2000000
2 eon 7oses — — 1 '/ —
T ear00sem .//i — o '/«“‘ —
4
2
£ 5633.31798 '/ Y - S
© LR
& 656657704 L |
= i
S 6444.53610 i ;
-
® 632309516 |
£i201 35422 |
—— | 131,400 / 18,800

129000000 130200000 131400000 132600000 133800000 135000000
TakeOffMaxGrossileight

O 1200000 W 1540000 B 1250000 B 1920000 [ 19800.00 [ zo000.00
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= Step 8. Report

- Required Empty Weight

- Required Takeoff Balanced Filed Length _
Invalid Aircraft E'

- Tank Volume
"_-., Cannot Satisfy Constraint Condition!

1, RequiredErmptyWeight
2 Required TakeOffBalancedFieldLength
3. TankVolume

& 14 VDL
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= Step 9. 1D Parametric Study

- Wing Reference Area vs. Takeoff Balanced Field Length
- Wing BAQ| HQIE 1100 ~ 15002 HH
- Wing Reference Area : 1220

Graph E“El

TakeOffBalancedFieldLlength vs
WingReferenceArea

7241 20746
7106 64065 a\

6972 07384

G&37.50703
B702.94022 \"\
G365 .37 34
5433 80660
529923379 \ﬁ

6164 67295
G030.10617

5895 53936
576097255 T
5526 40574
5491 53893 -

5357 27212 i N i .
5202 70531
508813850

TakeOffBalancedFieldLength

1100.000 1180.000 1260000 1340000 1420.000 1:300.000
IingReferencefrea

. wingReferencedrea

& 15 oL
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= Step 10. Report
- Empty Weight

-A320 150915 @51l 33HI°IH

DESIGH WEIGHTS

Invalid Aircraft E'

"j Cannot Satisfy Constraint Condition!
d 1. ReguiredEmptyii‘eight

Maximur fuel capacity

Typical operating weight empty
Typical wolumetric payload

23,860 (29,8400
Litres
42 .4 tonnes
16.6 tonnes

rmetric imperial
Maximum ramp weight 73.9 (77 4) tonnes lﬁz'gx{igghﬁj lbs.
Maximur takeoff weight 73.5 (77) tonnes 162 ilighanj lbs. x
Maxirnum landing weight 64,5 (B6] tonnes 142'2;%.403;]5} lbs.
Maximurm 2ero fuel weight 6l (62.5] tonnes 134'5xl:j:l-.3l:l?l:li:|8:l Ibs.

6,300 (7,885) US

535 Ibs. x 1000

Required Empty Weight 65,000 -> 75,000 2= H'§

e
S
L et

i
A
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= Step 11. Report

Advanced Aircraft Design @

Constraints are satisfied! Value: 0, 1330

) 17 JivoL



