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The program of the discipline
Description of the discipline, its purpose, subject of study and learning outcomes
The subject of the discipline "Aircraft Design" is an in-depth study of aircraft design, including airframe design elements, onboard systems and interior of the cabin, as well as familiarization with the basics of aerodynamics. 
Within the framework of the discipline "Aircraft Design", future bachelors get acquainted with the current state of aircraft construction, the classification of aircraft in accordance with international and national regulatory documents, the geometry of the wing and the elements of its mechanization, tail elements, fuselage design and the internal layout of the passenger aircraft. 
The purpose of the discipline is to form students' knowledge necessary for solving design problems of enterprises of high-tech sectors of the economy, in particular in the field of aircraft construction.

Learning outcomes to be demonstrated by students after mastering the discipline:

Competence:
· the ability to apply knowledge of physics, to the extent necessary to understand aerodynamic processes;
· ability to apply methods of system analysis for the design and analysis of elements of aviation structures.

Programmatic learning outcomes:
· apply the acquired knowledge to solve design problems of enterprises of high-tech sectors of the economy, in particular in the field of aircraft construction; 
· understand the essence of aerodynamic processes and the impact on them of the design features of aircraft.

Prerequisites and post-requisites of the discipline (place in the structural and logical scheme of training in the relevant educational program)
To master the discipline "Aircraft Design" it is necessary to have knowledge in the following disciplines: "Engineering Graphics", "Computer Graphics", "Materials Science", "Physics".
In the future, the knowledge and skills gained in the study of this discipline are used in special and professionally oriented disciplines, course and diploma design, provide a noticeable advantage in competition in the labor market in the field of intellectual services.

Contents of the course

· [bookmark: _Hlk95989147]Topic 1. Introduction to aircraft design.
Basic terms and concepts. The current state of aircraft construction. Aircraft classification in accordance with international and national regulations. Classification of aircraft according to aerodynamic schemes. Classification of aircraft by range, by mass, by speed, according to the scheme of placement of engines. Basic concepts of aerodynamics. Air parameters. International standard atmosphere. Basic laws of aerodynamics. The nature of the lifting forces. The nature of drag: profile resistance, inductive friction resistance, interference resistance, wave resistance. Angle of attack, critical angle of attack. Lift formula. The geometry of the wing profile. Pressure distribution according to the wing profile. Arrow wing. The center of pressure of the wing. Middle aerodynamic chord, SAH wings. The position of the center of mass of the aircraft.

· Topic 2. Wing. Wing mechanization.
Wing geometry. Purpose and requirements for the wing. Geometric parameters of the wing: SAH, root and end chords, wing narrowing, thickness / relative thickness of the profile, wingspan, wing area, arrow-shaped angle, wing angle, angle of wing installation, transverse V angle, wing twist. Types of wing profiles. Influence of wing geometric parameters on aerodynamic, structural, strength and mass characteristics (examples of geometric parameters of the wing of Boeing aircraft). Structural elements of the wing. The work of the power elements of the wing. Wing center line. Wing consoles. Placement of fuel tanks in the wing. Quezon. Wing mechanization. Mechanization of the front edge of the wing. Mechanization of the rear edge of the wing. Spoilers.

· Topic 3. Load on the wing.
Loads acting on the wing. Aerodynamic loads on the wing. Mass loads from the design of the wing, fuel, concentrated masses. Diagrams of transverse force, bending torque, torque. The work of the power elements of the wing. The concept of overload. Overload in the established flight, when flying with roll, during curvilinear flight. Maximum operational load. Operating mode range – Flight envelope/V-n diagram. Aeroelasticity. Divergence, reverse steering surfaces. Flutter. Bafting. Causes and measures to prevent aeroelastic vibrations. Requirements for wing stiffness.

· Topic 4. Tail.
The main group of control surfaces. Ailerons. Steering wheel directly. Steering wheel height. Geometry of tail, plumage design. Aerodynamic torques from steering surfaces. Rearrangement stabilizer. Negative phenomena associated with the deviation of ailerons: reverse yaw, reverse, flutter. Measures to prevent these phenomena. Features of the use of external and internal ailerons, spoilers (interceptors). Stability, handling and balancing of the aircraft. Longitudinal, transverse, track stability of the aircraft. Longitudinal and lateral balancing. Longitudinal, transverse, track control of the aircraft. Centering. The range of centering. Centering statement.

· Topic 5. Fuselage. 
Fuselage design requirements. Explanation of the terms "Fuselage station", "Water line", "Buttock line", etc. Cross-sectional shapes of the fuselage. Length, diameter and elongation of the fuselage. Impact on aerodynamic performance and strength. Selection of the angle of cone, the angle of cut of the tail section of the fuselage, the angles of view of the cockpit. Structural elements of the fuselage: cladding, stringers, spars, frames (normal, power / reinforced, hermoshpangouts). Loads acting on the fuselage structure in horizontal flight conditions, when the steering surfaces deviate, when parked on the ground. Cases of additional dynamic load of the fuselage structure. Load from overpressure. Epures Q, Mizg, Mcr. Tension in the cross-section of the fuselage, the operation of the power elements of the fuselage. The internal layout of the passenger aircraft. Layout of a passenger aircraft: placement of seats, passenger and household equipment. Requirements for the placement of seats in the passenger cabin, seat parameters, width and height of the aisle, length and width of the cabin. Seat strength test, head injury criterion (HIC).

Learning Materials and Resources
Basic literature:
1.Sadraey Mohammad H. Aircraft design : a systems engineering approach. Daniel Webster College, New Hampshire, USA, 2013. 799 p.	
2.Pilot’s handbook of aeronautical knowledge. U.S. DEPARTMENT OF TRANSPORTATIONFEDERAL AVIATION ADMINISTRATION Flight Standards Service, USA, 2003. 353 p.
3.Aviation Maintenance Technician Handbook—Airframe, volume 1. U.S. DEPARTMENT OF TRANSPORTATIONFEDERAL AVIATION ADMINISTRATION Flight Standards Service, USA, 2012. 588 p.

Supporting literature:
4.Sadraey Mohammad H. Aircraft Performance : Analysis. VDM Verlag Dr. Müller, 2009. 476 p.	
5.Richard Young (NASA) Fuselage Design 101: Basic Terms and Concepts, Presented at NTSB Airplane Fuselage Structural Integrity Forum Washington, D.C., Sept. 21, 2011.

Educational content
Methods of mastering the discipline (educational component)
The main forms of education are lectures, seminars and independent work of students.
At lectures, students are taught the theoretical foundations of the discipline.

Lectures:
1. Introduction to aircraft design. Basic terms and concepts. The current state of aircraft construction. Aircraft classification.
2. Basic concepts of aerodynamics.
3. Wing. Wing geometry.
4. Structural elements of the wing. Wing mechanization.
5. Loads acting on the wing.
6. The concept of overload. Aeroelasticity.
7. The main group of tail control surfaces. Stability, handling and balancing of the aircraft.
8. Fuselage design requirements. Structural elements of the fuselage.
9. Internal layout of the passenger aircraft.

Seminars:
1. Aircraft classification.
2. Wing. Wing mechanization.
3. Load on the wing.
4. Tail.
5. Fuselage.

Independent work of the student
Independent work of students involves the consolidation of knowledge of the materials of lectures and their deepening, as well as the independent study of individual issues according to the recommended educational and methodological materials.

Politics and control
Policy of the discipline (educational component)
The student is subject to the following requirements:
· Rules of conduct in the classroom:
· it is forbidden to engage in any activity that is not directly related to discipline or the maintenance of health;
· it is allowed to use means of communication to find the information necessary for performing tasks on the Internet;
· it is forbidden to disrupt the conduct of classes in any way;
· Rules of work in seminar classes:
· the list of topics is provided by the teacher, individual topics are approved for each student;
· each student performs a presentation of his topic at the seminar lesson in accordance with the calendar plan established by the teacher;
· absence from the control event is considered an unsatisfactory implementation of the seminar task and is estimated at 0 points;
· Rules for assigning incentive and penalty points:
· penalty points are awarded for the late presentation of the seminar task, incentive points – for the performance of creative work on the discipline;
· the maximum number of incentive and penalty points is determined in accordance with the Regulations on the system of evaluation of learning outcomes in the KPI. Igor Sikorsky, Regulations on the current, calendar and semester control of learning outcomes at the KPI. Igor Sikorsky, as well as other Regulations and recommendations that operate in the KPI them. Igor Sikorsky;
· Deadline and renegotiation policy:
· re-preparation of any control measures is provided only if there are documented good reasons;
· timely is considered to present the presentation during the period allocated for the current topic (the current topic is considered to be the task on which the student wants to present) of the study time in accordance with the syllabus and / or calendar plan;
· the presentation of the presentation within the next two seminars is considered untimely, the violation of this deadline is considered an unsatisfactory defense and is estimated at 0 points;
· Rounding policy of rating points:
· rounding of the rating score occurs to an integer;
· when rounded to an integer, all digits following the next digit are replaced by zeros;
· if the remaining digit digit is 5 or more, then the integer is increased by one, and the discharge is equal to zero;
· If the remaining digit is less than 5, then the integer does not change, and the discharge is equal to zero.
· policy of evaluation of control measures:
· evaluation of control measures takes place in accordance with the Regulations on the system of evaluation of learning outcomes in the KPI. Igor Sikorsky, Regulations on the current, calendar and semester control of learning outcomes at the KPI. Igor Sikorsky, as well as other Regulations and recommendations that operate in the KPI them. Igor Sikorsky;
· the lower limit of the positive assessment of each control measure must be at least 60% of the points determined for this control measure;
· A negative result is estimated at 0 points.

Academic integrity
The policy and principles of academic integrity are defined in Section 3 of the KPI Code of Honor. Igor Sikorsky. Read more: https://kpi.ua/code.
Norms of ethical behavior
The norms of ethical behavior of students and employees are defined in Chapter 2 of the KPI Code of Honor. Igor Sikorsky. Read more: https://kpi.ua/code.
Appeal against the results of control measures
Students have the right to raise any question that relates to the procedure for conducting or evaluating control measures, and to expect it to be considered by the commission.
Types of control and rating system for evaluating learning outcomes (RSO)
Current control:
	№
	Name of the control measure
	Quantity
	Weight score
	Just

	1
	Presentations of seminar tasks
	5
	12
	60

	Just:
	60



Calendar control: carried out twice a semester as a monitoring of the current state of fulfillment of the requirements of the syllabus.
To receive "enrolled" from the first intermediate certification (week 8), the student will have less than 12 points (provided that at the beginning of week 8 according to the calendar plan the "ideal" student must receive 24 points).
To receive "enrolled" from the second intermediate certification (14 weeks), the student will have at least 30 points (provided that at the beginning of the 14th week according to the calendar plan the "ideal" student must receive 48 points).

Semester control: credit (estimated at 40 points).
Conditions of admission to semester control:
· enrollment of all seminar tasks;
· semester rating of 20 points or more.
Table of correspondence of rating points to assessments on a university scale:
	Score
	Score

	100-95
	Perfectly

	94-85
	Very good

	84-75
	Well

	74-65
	Satisfactory

	64-60
	Enough

	Less than 60
	Disappointing

	Admission conditions not met
	Not allowed


Additional information on the discipline (educational component)
As part of mastering the discipline "Aircraft Design", it is allowed to enroll certificates of passing distance or online courses on the relevant topic (by prior agreement with the teacher).

Work program of the discipline (syllabus):
Compiled by	 Ph.D., Assoc. Prof. Deputy Director of Progresstech-Ukraine Gladsky M.M.
Approved	 by the Department of Mechanical Engineering Technology (protocol No 1 dated 29.08.2022)
Approved by the 	Methodical Commission of NN MMI (protocol No 1 dated 30.08.2022)

image1.png
HauioHanbHUI TEXHIYHMIA YHiIBEPCUTET YKpaiHU
«KUIBCbKUM MNOAITEXHIYHUWA IHCTUTYT
ag imeHi ITOPA CIKOPCbKOIO»




