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« Geometry extracted from Yo = 0m x5 (¥o) = 25.0m xrg (Vo) = 39.5m
digitized three-view drawing Yiinko = 12-021 xLEg’kinkog N Z;-g;m xTEgkinkog = 2;’-32’"

« Three trapezoidal planforms Yicinkt = 32.425m X1gWkinke) = #3.5/M  XrpUkinkt) = *2-90M
dortifia dp P Vi = 35.88m  %usOip) = 4683m  xrg(yes,) = 48.01m

« Linear chord within each section ¢, = 39.5m

« Piecewise chord distribution _ Crinko = 8-48m
defined c) = xap ) — X0n () Cinice = 2.138m

Ctip = 0.627m

¢;(¥) =145-0502y, Yo <Y < Yrinko

C1i — Coi
C; = Cn; + - - (y -y ) c(y) ={c2(y) =849 —0.293(y — 12), Yiinko < Y < Ykinkt
i(y) 0,i _ 0,i
Y1,i — Yo, c3(y) = 249 — 382(y — 32.425)  Yrinke <Y < Vtip
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Wing Area and Mean Aerodynamic GChord

e Mean Aerodynamic Chord

_ 2 1+A4+A ?:15_1*51' == 900
Ci; = =0Cpny ohe— ol —
L 3 0,1 1 +Al C 3 S C um

i=1“1

e Mean Aerodynamic Chord -y location
1+ 24 '3=1Yac,i *Si
Yaci = Yo, + V1 _YO,i)m Vac = - 3 S, Yoc = 12.683m
=

e Mean Aerodynamic Chord - x location

1+ 24
XmactLE,i = XLE0,i T (XLE,1i — X1E,0,0) 3 1+ 2) XmacLE =
L

Xge = Xmaerp + 0.258 |[Xqe = 32.263m

3
Zi:l xmacLE,i * Si
3
S

i=1

e Wing Reference Area

Ykinko Ykinkt Vtip 1
Sref=2U cl(y)dy+f cz(y)dy+f c;(y)dy

Yo Ykinko Ykinkt

Syer = 512.47 m?

e Wing Wetted Area

Yfuse
Shalf.inside = f c)dy Sinsize = 2Shalf,inside = 85.08 m?
0

Swet = Sref — Sinside  |Swer = 427.39 m?
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Horizontal Tail Parameters

—_ = X - 71.7m

- Geometry extracted from Yoo =0m  %igOh) = O0om ( (y“’% — 7685
digitized three-view Vosip = 12.28m %15 eeip) = 7567 Xrg\Joaip) = FEE5
drawing Cro = 7.6m Cetip = Cro

. One trapezoidal planforms  Cemeo = 2172m %00 =% () [a0)=76-0422y
|dent|f|ed 1. = Ceeip — 2 1+A+Xx o 2

« Linear chord within each tT e T30 T €, =539m
section

Yttip
Sthatf = f c:(y) dy S
0

t = ZSt,half
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Weight Gonfigurations and Genter of Gravity
Analysis Part 1

e Empty (OEW): x cg=35.87

Given Boeing design weights (Model 777-9)

e MTOW: x cg=35.84
W_MTOW=351,534 kg ; W_MLW=266,258 kg ;: W_MZFW=254 918 kg; W_fuel,max = 197,228 kg

e  Max fuel (no payload): x cg=35.74 m

° Landing (max payload, min fuel): x_cg=35.92 m The operating empty weight (OEW) was estimated using published 777-9 technical data indicating an

) ) OEW of approximately 400,000 Ib (=181,400 kg) [X]. This value is consistent with 777-9 structural weight
Each Loading Case Satisfies: fractions and is within 1% of the assumed 0.72-MZFW approximation used in the simplified mass model.

xcg,aft < xcg < xcg'fwd

i z?-l u,lxl
. cg — n
Assumptions: zlzl ‘VI

1.  3-lumped mass model
2. Chosen longitudinal stations
3. OEW estimated from fraction of MZFW
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Weight Configurations and Center of Gravity
Analysis Part 2

Datum: Nose tip

2
L = Xpg — Xng _ ﬁ Xeg fwa = 35.37m Xegre = 36:36.M
Xeg = Xng t (R—;“;) L
Zeg = 3.00m
with

Ryc =W = Ry xcg,aft X

= = 4.040 cgIwd _ 3930
&
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M ]
argln Tnp = 36.80 m

(@np — @)

C

SMf'wd = 0. 159

SM =

SM,s = 0.0489

Crma = —SM oCr.
Cra,fwd = —0.827 rad™
Craaft = —0.254 rad™!

CLa,f'wd =an e Tad_l

Crofwa = —0.827 rad ™!
Comg fwa = —12

Craap = 5.2 rad™
Croafe = —0.254 rad™

Crmgase = —12
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Lateral-Directional Stability Derivatives

« Sideslip angles of 0 degrees and 10

degrees.
« Stability condition met?

Cns = +0.10 rad ™"
Ciz == 0.08 rad !
Cip == —0.50

Crr == —0.20
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Phugoid Mode: Frequency and Damping

Evaluated at 77 m/s and at 286 m/s.

1. llfstaa =77 m/s

~L _ 17N,ph
Co P
k= 08 70
S

Con = 0.0294
V=286 =

S
Cr
T

S

on = 0.0263
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Landing Gear Loads, Stability Angles, and
Tire Sizing

Ground Loads & Stability

Max main: 3.53 MN
Max nose: 0.30 MN
Tip-back: 46.4°
Turnover: 61.0°

Stable for all CG cases

Tire Sizing (Load-Based)

Main tire load: 294,000 N
Nose tire load: 152,000 N

Actual
Main: 52x21.0 R22
Nose: 43x17.5 R17

Wheel Sizing via Braking Energy

- 1 I/Vlanding 2
KEpraking = 2 * g * Vitau

KE per main wheel: 64.3 MJ
Required diameter (large transport curve): 24 in
Actual main rim: 22 in

CG (X = 35.4 m) ]
20 FT 4 N
64 FT 1 IN
[ (6.20 W) 7 (19.53 W)
6 ey 2 3 B 0 0000000 00! 06000 E] on:o:mﬂ”::’B//
—

106 FT 1 IN (32.33 M)

19 FT 4 IN (5.89 N)

246 FT 9 IN (75.21 M)
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