Cardinal Aircraft Design Proposal


Modifying Your Code for Use in the Optimization

Directions

· Rewrite your code so it is a function in terms of the variables listed on the following pages.
· Comment out all code that doesn’t apply to the optimization.

· Comment out all figures.
The optimizer will produce the “correct’ values for all the inputs to your code.  You’ll have to run your code with all these values to produce results, figures, etc, for your sections of the final proposal.  Since your code will be written as a function, you’ll have to write a short .m file with  (a) the variables set to the values given by the optimizer, and (b) a function call that calls your code.  Make sure you uncomment the figure stuff for this (
Input Design Variables

Configuration:

· Tilt-wing/Fixed-wing flag, tiltwing (1 for tilt-wing, any other number is fixed-wing)

Wing Geometry:

· Span, b_wing

· Reference Area, S_ref

· Taper ratio, taper_wing

· Quarter-chord sweep angle, sweep_wing

· Average Thickness-to-chord ratio, tc_avg_wing

· Distance from nose to leading edge (along x-axis), x_wing

· Flap chord ratio, flap_to_chord

· Flap inboard station, eta_i_flap

· Flap outboard station, eta_o_flap

· Flap angle for takeoff, flap_angle_to

· Flap angle for landing, flap_angle_land 

· Slat angle for takeoff, slat_angle_to

· Slat angle for landing, slat_angle_land

Horizontal Tail Geometry:

· Span, b_ht

· Reference Area, Sht_ref

· Taper ratio, taper_ht

· Quarter-chord sweep angle, sweep_ht

· Average Thickness-to-chord ratio, tc_avg_ht

· Distance from nose to leading edge (along x-axis), x_ht

Vertical Tail:

· Span, b_vt

· Reference Area, Svt_ref

· Taper ratio, taper_vt

· Quarter-chord sweep angle, sweep_vt

· Average Thickness-to-chord ratio, tc_avg_vt

· Distance from nose to leading edge (along x-axis), x_vt

Mission Profile:

· Cruise altitude, h

· Cruise speed, V (in knots)

Propulsion:

· Takeoff uninstalled thrust/power, T_to_uninst/P_to_uninst

· Distance from centerline to outboard engine, y_eng

· Engine Length, L_eng

· Engine Diameter, D_eng

· Number of engines, N_e

Landing Gear Geometry:

· Distance from nose to nose gear, x_nosegear

· Distance from nose to main gear, x_maingear

· Distance from centerline to main gear, y_maingear

Weights:

· Takeoff Weight, W_to

· Payload Weight, W_payload

· Empty Weight, W_e

· Fuel Weight, W_fuel
Ouput Design Variables

(This list is not the same as the input list)
Wing Geometry:

· Span, b_wing

· Reference Area, S_ref

· Taper ratio, taper_wing

· Quarter-chord sweep angle, sweep_wing

· Average Thickness-to-chord ratio, tc_avg_wing

· Distance from nose to leading edge (along x-axis), x_wing

· Flap chord ratio, flap_to_chord

· Flap inboard station, eta_i_flap

· Flap outboard station, eta_o_flap

· Flap angle for takeoff, flap_angle_to

· Flap angle for landing, flap_angle_land 

· Slat angle for takeoff, slat_angle_to

· Slat angle for landing, slat_angle_land

Horizontal Tail Geometry:

· Span, b_ht

· Reference Area, Sht_ref

· Taper ratio, taper_ht

· Quarter-chord sweep angle, sweep_ht

· Average Thickness-to-chord ratio, tc_avg_ht

· Distance from nose to leading edge (along x-axis), x_ht

Vertical Tail:

· Span, b_vt

· Reference Area, Svt_ref

· Taper ratio, taper_vt

· Quarter-chord sweep angle, sweep_vt

· Average Thickness-to-chord ratio, tc_avg_vt

· Distance from nose to leading edge (along x-axis), x_vt

Mission Profile:

· Cruise altitude, h

· Cruise speed, V (in knots)

Overall Geometry:

· Length, L_total 

· Width, W_total

· Height, H_total

Performance:

· Range, R_cruise (in nm)

· Takeoff groundroll, S_g_to (in ft)

· Landing groundroll, S_g_land (in ft)

· Noise ??  We still aren’t sure—if you have ideas, let us know

Stability & Control:

· Max CG excursion, cg_max (in % of mac)

· Minimum static margin, SM_min (in % of mac)

· Takeoff Rotation, rotation (yes or no) 

· Minimum Control Speed, V_mc

· Landing gear tip-over angles, ?? (Angel, we don’t know the variable names—let me know what they are--Jenn)
Propulsion:

· Takeoff uninstalled thrust/power, T_to_uninst/P_to_uninst

· Distance from centerline to outboard engine, y_eng

· Engine Length, L_eng

· Engine Diameter, D_eng

· Number of engines, N_e

Landing Gear Geometry:

· Distance from nose to nose gear, x_nosegear

· Distance from nose to main gear, x_maingear

· Distance from centerline to main gear, y_maingear

Weights:

· Takeoff Weight, W_to

· Payload Weight, W_payload

· Empty Weight, W_e

· Fuel Weight, W_fuel

Passed Variables 

(These variables need to come out of your code so that they can be used by other codes)
High Lift:

· Clean wing maximum lift coefficient, CL_max

· Maximum lift coefficient for landing configuration, CL_max_L

· Maximum lift coefficient for takeoff configuration, CL_max_to

V-n Diagram:

· Ultimate load factor, n_ult

· Structural design cruise speed, V_C

· Dive speed, V_D

Weights & Balance:

· Takeoff Weight, W_to

· Empty Weight, W_e

· Aft-most CG location, x_cg_aft

· Forward-most CG location, x_cg_forward

· Highest CG location, z_cg_high

· Pitching moment of Inertia, I_yy

Trim:

· Lift coefficient of the horizontal tail at takeoff, CL_ht_to

· Lift coefficient of the horizontal tail at cruise, CL_ht_cr

· Lift coefficient of the horizontal tail at landing, CL_ht_land

Drag:

· Drag Polar for takeoff, Dpolar_to (a 2 column matrix [CD,CL])

· Drag Polar for cruise, Dpolar_cr (a 2 column matrix [CD,CL])

· Drag Polar for landing, Dpolar_land (a 2 column matrix [CD,CL])

Performance:

· Weight of fuel used, W_f_used

· Range, R_cruise

· Engine Weight, W_eng

· Time to climb, t_cl

· Installed Thrust/Power, T_to/P_to
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