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3D-Model & Datum

Datum (X=0 m)

● X→Longitudinal
● Y→Lateral
● Z→Vertical



A. Wing Geometric Reconstruction and Spanwise 
Chord Distribution

• Geometry extracted from 
digitized three-view drawing

• Three trapezoidal planforms 
identified

• Linear chord within each section
• Piecewise chord distribution 

defined



Wing Area and Mean Aerodynamic Chord

● Wing Reference Area

● Wing Wetted Area

● Mean Aerodynamic Chord

● Mean Aerodynamic Chord - y location

● Mean Aerodynamic Chord - x location



Horizontal Tail Parameters
• Geometry extracted from 

digitized three-view 
drawing

• One trapezoidal planforms 
identified

• Linear chord within each 
section



Weight Configurations and Center of Gravity 
Analysis Part 1

● Empty (OEW): x_cg=35.87

● MTOW: x_cg=35.84

● Max fuel (no payload): x_cg=35.74 m

● Landing (max payload, min fuel): x_cg=35.92 m

Each Loading Case Satisfies: 

Assumptions:

1. 3-lumped mass model
2. Chosen longitudinal stations
3. OEW estimated from fraction of MZFW



Weight Configurations and Center of Gravity 
Analysis Part 2
Datum: Nose tip



Longitudinal Stability Derivatives and Static 
Margin



Lateral–Directional Stability Derivatives

• Sideslip angles of 0 degrees and 10 
degrees.

• Stability condition met?



Phugoid Mode: Frequency and Damping 
Ratio
• Evaluated at 77 m/s and at 286 m/s. 



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

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

CG (X = 35.4 m)
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