UCK 451E, Principles of Aircraft Design, 2005-2006 Fall
Prof. Dr. Mehmet Serif Kavsaoglu

Course Outline

Introduction to Aircraft Design (3 hours)

Phases of aircraft design, aircraft conceptual design process Distribution and discussion
of project assignments, explanation of reference materials, introductions to available
software.

First Guess Sizing and Competitor Study (4.5 hours)

Takeoff weight buildup, empty weight estimation, fuel-fraction estimation, takeoff-weight
calculation. Competitor study.

Airfoil and Geometry Selection (4.5 hours)

Airfoil selection, wing geometry, tail geometry and arrangement.

Thrust to Weight Ratio and Wing Loading (4.5 hours)

Thrust to weight ratio, wing loading, selection of thrust to weight and wing loading

Initial Sizing (4.5 hours)

Rubber Engine sizing, fixed engine sizing, geometry sizing, control surface sizing.
Configuration Layout and Loft (4.5 hours)

End products of configuration layout, conic lofting, conic fuselage development, flat-wrap
fuselage lofting, circle to square adapter, fuselage loft verification, wing tail layout and
loft, aircraft layout procedures, wetted area determination, volume determination, special
considerations

Midterm Examination (3 hours)

Propulsion and Fuel System Integration (3 hours)

Propulsion selection, jet-engine integration, propeller-engine integration, fuel system
Landing Gear and Subsystems (3 hours)

Landing gear arrangements, tire sizing, shock absorbers, castoring wheel geometry,
gear retraction geometry, seaplanes, subsystems

Aerodynamics (3 hours)

Lift, parasite drag, induced drag

Weights (1.5 hours)

Approximate group weights method, statistical group weights method

Stability, Control, and Handling Qualities (3 hours)

Longitudinal static stability and control, lateral directional static stability and control, stick
free stability, effects of flexibility, dynamic stability, quasi-steady state, inertia coupling,
handling qualities.

Performance and Flight Mechanics (Optional)

Steady level flight, steady climbing and descending flight, level turning flight, gliding
flight, energy maneuverability methods, operating envelope, takeoff analysis, landing
analysis.

Cost Analysis (Optional)

Elements of life cycle cost, cost estimating methods, RDT&E and production costs,
operations and maintenance costs, military cost measures of merit, airline economics

Grading :

Midterm : % 20 (Week of November 7)

Studies and Quiz : % 20

Attendance % 5

Project : % 35 (%15 during the semester + % 20 part of the final exam)

Final 1% 20
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HOW TO LEARN?
Read the chapter before the lecture
Attend to the lecture
Read the chapter before the study
Start the chapter study in the study hour, ask questions
Complete the chapter study at home and prepare the study report
Correct and combine the study reports and prepare the final project report.



