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Avionica Bysiom Analyal (18 Muarto)

Cyiturda Dessrigtian Marha
Systern Limderganding & [ Explaton FMS, GPS, TCAS aud asionica 3
Annlyviy

Applicaiifon & Rosult Esplolus comiributton ko fHpht safery. 5
ttorprotaiton

Tail 13
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will be awarded based on fdentification. understanding. c\planation,
Intcrpretation and presemation.

Avionlkes System Analysks (18 Marks)

Students will analyze the operation of modem avlonics systems. including
GI'S mavigatlon. FHzht Managemont Sysiems (FMS), collision avoldance
sysiems. and air traffic surveillance, ond explain their importance in safe
aireraft operatton. Marles will be awarded based on the understanding of
aviomdcs architecture, accuracy of system amalysis, interpremtion of
uireraft opernlional functions. applicetion of avionies concepls, and
quakity of technical presentntion.

Cnse Study on Modern Abreraflt Avionles and Flight Safety (10
Marks)

Students wHI prepare o neport on the role of modern avionics in improving
nlreraft snfety and operational cfficiency by studylng recent technologleal
ndvancements in commercial avintion. Marks will be awarded based on
the technical necurncy of the report, understanding of avionics systems.
quality of annlysls. presentation of findings, and efTective use ol muthentic
Technical resources,

Suggested Specification fable with Marks:

Distribution of Theory Marks
(Revised Blooin"s Taxonomy)

Ll Remembrance | Undersianding | Application | Annlyze | Evaluate Creale
(R) (Y] (A) (N) (E) ©
én_m_m_"_mn 15% 25% 30% 15% | 10% 5%

Course Outcome:

After learning the course, the students should be able to:

Expluin the fundamentals of acronautical engincering. classify different types of aircraft,

functions of major structural components and landing gear.

COl | identify major mircrafi components, and describe the forces and motions acting on an
aircrafi,
Apply the principles of basic acrodynumics to explain airflow, lift, drag, thrust, airfoil
i characteristics, stalling, and the efTects of Mach number on aireralt performance.
co3 Explain the structural configuration of airerafi, acrospace materials. load factors, and the

Basics of Acronautical Engineering - BET2AE13306
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Structurn]l Componcnt Identifies alrcrafl sicuctural components. 5

Identificanon

Load Analysis & Explnins structural loading and significance, 5

Enginecring Interpretntion

Total 10

Aerospnce Materinl and Strucieral Annlysts (10 Marks)

Crilarin Descriplion Marhs

Materinl Undersianding & | Compares melallic and composite moterials. 5

Comparison

Engincering Analysis & Evaluntes engincering opplications. 5

Inlcrpretation

Tolnl 10
Module 4: Fundamentals ol Propalsion

Alrernf? Propulsion System Identification (10 Marlks)

Critoria Descriplion Marhs

Engine Identification & Idontifics propulsion systems and working S

Working Principle principles.

Performance Analysis & Compares propulsion performance and 5

Engincoring Applications | applications.

Total 10

Comparative Analysis of Aircraft Enzlnes (10 Marks)

Criteria Description Marks

Technical Comparison Compares aircraft engines. 5

Analysis & Technical Evaluates advantages and suilability, 5

Interprelation

Total 10
Module 5: Fondamentals ol Avionics

Aircralt Instrument nnd Naviention Syslem Study (10 Marks)

Criteria Description Marks

[nstrument ldentification & | Identifies cockpit instruments and systems. 3

System Understanding

Technical Interpretation & | Explains operational significance. 5

Application

Totnl 10

Basics of Aeronautical Engincering - BET2ALE13306
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Evatuntho Method:
Se. N Esaluation Muthody SEE | CCE
| Abemfl Prupulston Sysaom kloniificatton 10 -
2 Campummnve Anolywts nf Anemfl Engooy 10 -
3 Prowemigtion o Bmerging Adromif | - 10
Punpuledon Technulopios (ALA-S)
Toml! 10 10
Esxamination Styfer

Abrcraf Propalstun System Identification (18 dlaths)

Stidents wif] Idennfy differen! pircaft propulsion systems. including
plxton enpines. trbajer. turbofon. mrboprop, turboshaft. ramjet, scram]et,
ond rockel engincs, wvsing technical Hlustrmtions. animations, or
winmykntion tools Students shauld exphain the opernting principles ond
typical oppHeations of cach propultion system and compare theft
suftability for different catcgoncs of aircraft. The activily ls despgned to
develop a fundamental understanding of alremft propulsion technologles
Marks wHI be awarded hased on the cormect ldentification of propulsion
sysiems. understanding of cnglne operuling principles. technical
comparison  of propulsion systems. interpretation of cagincering
app|ications. and clority of presentation.

Comparafive Amalysis of Afrcraft Engiacs (10 Alarks)

Studeits wil perform o comparative onalysis of various aircraft cngines
by evalunting thetr apernting principles, thrust gencration, fucl eficicncy,
opernting speed, and practlcal opplications in civil, military, ond space
vehicles. Students should justify the sclection of a particular propulsion
systent for differcnt misslon requirements and  discuss recent
developments in aircraft propulsion technology. The activity is designed
to enhance analytical and application-oricnted |caming. Marks will be
awarded bascd on the occurncy of engine comparison, understanding of
propulsion characienstics, analysls of engineering opplications.
interpretation of results, end quality of technical presentation.

Presentation on Emerging Aireraft Propulsion Techaologics (10
Marks)

Students will prepare and deliver a technical presentation on emerging
abreraft propulsion (echnologics such as eleciric propulsion, hybrid-

Basics of Acronautical Enginecring - BET2AE 13306 ffuge 6 0f 12
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Alrerall Componeat Identification and Classilication (16 Mnarks)

Criterin Dcscription Marks

Concepl Underssanding & | Correctly iderfiftes major componenis of 5

Aircraft Identification aircrafl and classifies the aircrafl,

Functionnl Explanation & | Explains component functions with (echnical 5

Technical Interpretation fccuracy

Tolal 10

Alrcraft Forces snd Motions Demoasiration (10 Marks)

Criteria Dcscription Marks

Concept Understanding & | Demonstrales lifl. drg. thrust, weight. roll. 5

Demonsiration pitch and yaw.

Analysis & Technical Explains aireraft axes. control surfnces and 5

Explanntion stnbilily.

Total 10
Module 2: Basle Acrodynamics

Acradynamic Force Analysts (10 Marks)

Criteria Description Marks

Concept Understanding & | Explains acrodynamic forces and nirflow. 5

Acrodynamic Analysis

Result Interprelation & Interprels aerodynamic behaviour and 5

Application applicalions.

Total 10

Airfoil Analysis and Performance Stady (10 Marks)

Criterin Description Marks

Airfoil [dentification & Identifies and compares NACA girfoils. 5

Analysis

Performance Evaluation & | Evalunics lifi, drag aad siall characleristics. 5

Interpretation

Total 10
Module 3: Fundameninls of Aircraft Struclores

Aircraft Structurnl Component Identification (10 Marks)

Crileria | Description | Marks

Basics of Acronautical Engineering - BET2AE|3306
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Compare differenz akrorfl propulsion systems and enplwiy the apemsisy presiples of

g piston, jet, pus turbme, and rocke! angknus used in serowsace applican:

cos Explaen the lundamentals of avionics, inchiding Myght control navigairon. oo
weatler mdar, fight istruments. and airerali sysiving menapemont.

1msiriactionn] Method:

Tho course delivery method will depend upon the requirement of conterr and the neads vl stadess
The teacher. in nddition lo conventional teaching mothods by black boond, may alse nze ony toals
such as demonstration. role play, Quiz, brainstorming. MOOCs ete.

Fram the content 1096 lopics are sugpesied for Nipped mode instruction.

Students wil usc supplementary resources such as online videos, NPTEL/SWAYAM vidcos. ¢~
courses. Virtual Labomtory

The internal cvaluation wHl be done on the basis of Active Learning Assignmenl.

Reference Boolks:
1] Fundumentals of Aerospace Engincering, M. Soler, Crealive Commons.
[2] Fondamentals of Aerodynamics, J. D. Anderson. Jr., McGraw-Hill, Inc.
[3] Intreduction to fight, J. D. Anderson, Jr., McGraw-HiH, Ine.
[4] Aerodynamics, LJ. Clancy, Pitman Publishing Lid.. London,

[Bardes of Arronpisiial Engincenng - BDET2AT13306 Page 9ol 13
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electric propulsion, Rydrogen-powered mircrall. sustainable aviation fucls
ar advanced pgos turbine technobogies. Students should explain the
working principles, advantnges. [imitntions. environmenial impact, and
futore prospects of the sclecied techuology using relinble technical
resources. The activity is intended to enhnnee technical communication.
rescarch aplitude. ond awaroness of recent developments In acrospace
cnginocring. Marks will be awarded based on the technical content.
concoptun! anderstanding. quakiy of snalysis presentntion shilks. abilin
1o answer questions. and cflective use of lechnical references.

Fundamentals of Avionics

Flight Control Systems, Navigntion Systems. Commumication Systems.
Weather and Radar Systems, Flight Instrumenls, Aircraft Systems
Managcment, Colliston Avoidance and Traffic Monitoring.

Practical:

41) Study cockpit instrumenis.

42) Demonstrate aircraft navigation.

43) Study acronautical charts.

+4) Observe live aircrft tracking.

45) Study aviantion weather.

46) Demonstrate Flight Manngemont concepts.

47) Casc Study: Afrcruft black box investigation.

48) Study Air TrafTic Control procedures.

49) Compnre analog end glass cockpil displays.

s | 50) Prepurc a report on modern avionics. I8 200
Evaluation Method:
Sr. No. Evaluntion Methods SEE | CCE
] Afrcraft Instrument and Navigation System | 10 -
Study
2 Avionics System Analysis 10 -
3 Case Study on Modem Aircraft Avionics | - 10
and Flight Salcty (ALA-5)
Total 20 10
Exnmination Style: r

Aircraft Instramen! and Navigatior System Stody (10 Marks)

Students will identify cockpit instruments and explain the working
principles of flight control, navigation, communication. and wcather
monitoring systems using virtual resources or flight simulalors. Marks

Basics of Acronautical Engincering - BET2AE|3306 Page 7ol 12
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E \| =1 . Syllnbus
.. ‘ Gyal‘lmanjarl Gyanmanjari Instifule of Technology
1'-@-( Imnovative University Semester- 3 (B.Tech.)

Sulyjcctr Basics of Acronautlcal Engincering - BET2AE13306
Type of course: Professional Corce
Prorequbsite: Engincering Mechrnics, Enginoering Graphics, Engincering Physics. and Engincering
Mathemudics.
Rnlfonnte:
The mviation and acrospoce scctor play a significont role in modem tmnsporiation. delence, space
exploration, and 1echnologicnl advancement. With the rapid growih ol the acrospace industry, there
ls am incrcasing demand [or enginecrs possessing a fundamental understanding of aircraft systems
and [light principles. This coursc introduces siudents to tho basic concepls ol acronautical
enginccring, including aireralt classification. acrodynamics, nlreraft structures. propulsion systems,
and avionics. It provides a multidisciplinary perspective by integrating principles of mechanical
engincering. (luid mechanics. molerinls science, ond control systems The course emphasises
conceptual understanding through interactive leaming, simulation-based aclivilies, case studics, and
englicering applications, The knowledge acquired through this course ennbles students to apprecinte
the engincering princlples behind aircrafi dosign ond operation, while preparing them for higher
studios, inferdisciplinary projects, research, and corcers in the aviation and acrospace industries.
Tearching and Examination Scheme:

Teaching Scheme Credits Examination Mnrls Tolal
Cl T P C SLE CCE Marks
2 0 4 4 109 50 150

Legends CI-Class Roam Iistructions; T - Tutorial; P - Practical; C — Credit; SEE - Semester End
Evalwation, CCE-Continyons and Camprahensive Evaluatlon.

Course Content:

Sr 7
N(; Coursc content Hrs. | Weigh
lage
Introduction to Acronanticnl Engincering
Overview of Acronautical Engineering, Basic flipht principles and
classification of aircraft vehicles, Parts of the aircraft. Forces ncting on an
aircraft, Three axes of aircraft and movements around three axes.
[ I8 20%
Practical:
1) Identify major nircraft components,
2) Classify dificrent aircrafl.

Basics of Acronautical Engincering - BET2AEI3306 Page 1 of 12
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Esuarnation Style:

Alyeraft Stractural Component ldeatifieatos (10 Marks)

Stutems will kdentlfy major structural compotemts of an eircrall. esplain
thelr Tanctions. and discuss the loads experienced by cnch componenl
Marks wil be awarded based on correetness and understanding.

Acrospice Materinl and Structaral Annlysis (10 Marks)

Students will comparc melaflic and composite nerospace materials and
unnlyze thelr suitability for nircrafl npplicatlons bused on strength,
weight, corrosion resistance, and durability. Marks will be swarded based
on muoterinl comparison. understanding of properties. enghicering
applications. knterpretation and presentation.

Case Study on Composite Alrcrafi Structures (10 Marks)

Students will prepare a technical repord on the use of composite malerials
in modem aircraft (c.s., Boelng 787 or Airbus A350) and discuss their
ndvaniages over conventional metuffie structures. Murks will be awarded
bascd on technical nccuracy, depth of analysis. enginecring relevance.
report quality and presentation.

Fandamentals of Propulsion

Fundamentals of Propulsion, Propeller and Jet Propulsion, Jet Engines,
Piston Engines. Turbojet, Turbolan, Turboprop, Turboshaft, Ramjet,
Scromjel, Pulse Jet, Solid Propellant ond Liquid Propellant Rocket
Engines.

Practical:

31) Identify nircraft propulsion systems.

32) Compare turbojet, turbofon and turboprop engines.

33) Study jet engine operation.

4 | 34) Obscrve piston engine operation. |8 20%
35) Compare propulsion systems.

36) Study rocket propulsion.

37) Case Study: Evolution of aircrafi engines.

38) Compare different propulsion syslems.

39) Prepnre a seminar on electric nnd hydrogen propulsion.
40) Analyze propulsion applications.

Basics of Aeronnutical Engincering - BET2AE 3306 Page 50l 12
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3) Virtuad exploration of atmart iy outs.

4) Demonstmte Roll. Pitch and Yaw

5) Study aircraf} coordinate system and control surfnces

6) Compars civil, military and cargo adrcmiL

7) Case Study: Evolidion ol atreraft.

8) Study Indiun acrospace orgahizidions.

9) Alrcmft Identdficatbon exerclse.

10) Praparc an aircraft specification shecl for two commercial aircrafl by
comparing their manufacturer, dimenslons. engine Qpe. seating
capucity. cruising speed, mange, and appllcation using Airbus and
Bocing ofTicial websltes.

Evalgntion Method:

Sr. No. Evuluntion Methods SEE CCE

| Aircmaft Component Identification 10
and Clossification

2 AtrcraR  Forces and  Motlons 10
Demonstration

k! Aircrait  Specification  Sheet and 0
Compamtive Study (ALA-1)
Totul 20 10

Exnminntion Style:

Alrernfi Component Identification nnd Classification (18 Marks)

Students will identify the major parts of & given nircrafi using nlrcrafl
imnges, models, or virtual visunhization tools. They should clnssify the
nircraft based on lift gencration, wing configuration, propulsion system,
and application, and explain the function of cach identificd component.
Maorks will be awarded based on the accurncy of identification,
correctness of clnssification, understanding of aircrafi components, and
clarity of explanation.

Aircraft Eorces and Motions Demonstration (10 Marls)

Students will demonstrate the four forces acting on an aircrafi (Lifl. Drag,
Thrust, and Weight) and explain the sircraft motions (Roll. Pitch, and
Yaw) using a Might simulator, animations. or sufable dingrams. Students
should relate each malion 1o its corresponding control surface and aircrafl
nxis. Marks will be awarded based on conceptual undersianding,
demonstration, technical explanation. and interpretation.

Basics of Acronautical Enginecring - BET2AE13306
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Atrfoll Anzlysis apd Performmance Stady (10 Maria)

Students will compare different NACA atrfolls and analyzc their camber,
thickness, pressure distribution, Hft gencration, and sinll chamacteristics
usthg available acrodynamic software or online resources Marks will be
awarded based on 1cchnical understanding.  obscrvations. and
interpretation.

Comparative Study ol Alrfoil Proflics and Wing Configurations (10
Marifs)

Students will compure different afrfoll scetions and wrng planforms used
in modem aircraft and submit a technical report highlighting their
applications and acrodynamic advantages. Marks will be owarded based
on tochnical corrcctness, comparative analysis, interprefation. rcport
quality and timely submission.

GY ANMANIARL INYTTIOT OF TLOHINDI. OGO Y

Fundamentals of Alrceraft Struciaros

Introduction 1o aircrafi structure, Materinls used in nircrafl, Structural
integrity and load faclors (Lift. Landing and Mancuver Loads), Structural
componenis of aircrafl. Landing gears.

Prctical:

21) Study aircraft structural componcnls.

22) Compnre acrospncc materials.

23) Virtual tensile test domonstration.

24) Swudy landing gear arrangoments.

25) Observe wing and fuselage structure.

26) Compare metallic and composito aircraft.

27) Casc Study: Bocing 787 compositc structure.

28) Analyze nircraft structural failures.

29) Reverse engincering of aircraft models.

30) Prepare a report on advanced acrospace maicrials.

Evaluntion Method:

Sr. No. Evaluation Methods SEE | CCE
I Aircraft Structural Component Identification | 10 -
2 Acrospace Material and Structural Analysis 10 -
3 Cese Study on Composite Aircraft| - 10
Structures (ALA-3)
Total 20 10

20%

Bnsics of Aeronautical Engineering - BET2AE 13306
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