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Aerodynamic Coefficients 

Control Deflection (deg)

Beta -6, -3, 0, 3, 6

Ailerons -10, -5, 0, 5, 10

Rudder -6, -3, 0, 3, 6

Elevator -5, -3, 0, 3, 5

There are 12 more graphs of 
the remaining coefficients in our 
report. 



Aerodynamic Coefficients 



Feedback Controllers 

- PID Controllers for elevator, throttle, and aileron 
control.

- Saturation blocks to limit elevator deflection and 
throttle. 

- Signal Builders to schedule desired gain.



Gliding Flight
Control 

Surfaces
Deflection (deg)

Elevator -3.23

Ailerons 0

Rudder 0

L/D = 30.1

Initial Speed: 180 m/s 
Thrust: 0 N



Takeoff and Climb

Climb Rate: 2326 ft/min (709 m/min)



Takeoff and Climb

Climb Thrust: 25,000 N

Elevator Deflection: 2 Degrees

Climb AoA:  - 3 Degrees

Takeoff AoA Max: - 7.5 Degrees, 

Excessive climb rate due to using maximum 
thrust during climb, and modelling 
limitations related to drag and stall.



Holding Pattern

Altitude deviation: +/- 40 ft (12 m)Bank Angle: 25 degrees



Holding Pattern

- Phugoid motion is introduced from the roll 

- Damps out during straight and phugoid returns during the rolls 

- Pattern is repeatable  

- Bank angle - 25 degrees



Landing

Bank angle: 35 degrees 



Landing

- Roll angle - 35 
degrees

- Modelled with step 
function

- Rolling introduces 
phugoid, but damps 
out during descent



Risk Assessment



Summary

- IMT-22 flies as specified in the preliminary design 
- Take off in about 2500 ft
- Has a 1200 nautical mile range
- Reduced fuel consumption by 27% compared to current turboprop competitors 

Limitations: 

- Viscous effects. XFLR limitation  →  L & D affected, Viscous drag 
modelling.

- MATLAB → Stall prediction, and compressibility.   


