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Department of MECHANICAL ENGINEERING

cHITTAGONG UNIVERSITY OF ENGINEERING AND TECHNOLOGY

CURRICULUM AND DETAILED SYLLABUS
SESSION 2006-2007(’06 BATCH) TO SESSION 2009-2010 (’09 BATCH)
summary OF credit hours/semester
	LEVEL
	term
	CLASSES (Hours per week)
	CREDITS

	1
	I
	25.0
	20.50

	
	II
	25.0
	20.50

	2
	I
	23.5
	19.75

	
	II
	25.0
	20.50

	3
	I
	25.5
	20.25

	
	II
	21.0
	18.00

	4
	I
	21.5**
	20.00

	
	II
	25.0
	20.50


                                                                                                                        TOTAL = 160.00
** EXcludes 3 weeks of industrial training
distribution of credits among major fields
	
	TOTAl credits
	relative percentage

(%)

	PHYSICS
	7.50
	4.69

	CHEMISTRY
	7.50
	4.69

	mathematics
	14.00
	8.75

	humanities
	11.00
	6.88

	mechanical engineering##
	109.75
	68.59

	related engineering
	10.25
	6.40

	total
	160.00
	100


## mechanical engineering courses include courses on drawing, computer programming, numerical analysis, and industrial and production engineering in addition to core and optional courses.
Mechanical Engineering

B. Sc. Engineering level–1 (term-I)

	Sl. No.
	Course No.
	Course Title
	Contact hour/week
	Credits

	
	
	
	
	

	THEORY

	1
	Phy131
	Physics – I
	3
	3

	2
	Chem131
	Chemistry
	3
	3

	3
	Math131
	Calculus and Geometry
	4
	4

	4
	Hum131
	Sociology and Industrial Psychology
	3
	3

	5
	ME111
	Thermal Engineering
	3
	3

	SESSIONAL/LABORATORY

	6
	Chem132
	Chemistry
	3
	1.5

	7
	ME112
	Thermal Engineering
	3/2
	0.75

	8
	ME152
	Welding and Foundry
	3/2
	0.75

	9
	ME172
	Mechanical Drawing and Auto CAD
	3
	1.5

	
	
	
	25
	20.5


Contact Hours: 16 (Theo.) + 9 (Lab.) = 25 hours/week 
          No. of Theory Courses = 05

Total Credits = 20.5




          No. of Laboratory Courses = 04

COURSE CONTENT

	
	No. of Lectures

	PHYSICS-I(PHY 131)
3 credit, 3 periods/week

Theory
Pyrometry: Platinum Resistance Thermometer, optical and radiation pyrometers, Calorimety: Newton’s law of cooling, radiation connection in calorimetric input.  

X-ray: Production, properties and applications of X-rays.

Properties of matter: 

Surface Tension: Surface tension as a molecular phenomenon, surface tension and surface energy, excess pressure, capillarity, Quinck’s method.

Solar Energy: Solar radiation and the Sun, Solar spectrum, Solar constant, Solar Photovoltaics, Solar radiation measuring instruments.
Geometrical Optics: Reflection and refraction by spherical surfaces, lenses, Astigmatic lenses, Combination of thin lenses, Defects of images formed by spherical mirrors and lenses, spherical aberration, Astigmatism, distortion, curvature of image, Longitudinal and transverse chromatic aberration achromatic combination of lenses, Detailed study of eyepieces and objectives.

Waves and Oscillations: Differential equation of a simple harmonic motion, Total energy and average energy, Combination of simple harmonic oscillations, Lissajous’ figures. 

Spring-mass system, Calculation of time period of torsional pendulum; damped oscillation, determination of damping co-efficient, forced oscillation, resonance, two-body oscillations. 

Reduced mass: differential equation of a progressive wave, power and intensity of wave motion, stationary wave, group velocity and phase velocity.

Architectural acoustics: Reverberation and Sabine’s formula.

	5

2
4

3

12

4

4

2

              2

	Chemistry (Chem 131)

3 credit, 3 Periods/week

Theory
Nuclear Chemistry: Radioactivity, types and properties of radiations, nuclear reactions, energy released in radiation, mass defect, nuclear binding energy, nuclear stability.

Bonding: Different types of Bonds, Valence bond theory, Hybridization, Resonance, Molecular orbital theory, Linear combination of atomic orbital, Metallic bond, Hydrogen bond, Dipole bond, venderwall’s metals.

Classification of elements: Periodic properties of elements, variation of properties of elements with their periods and groups, properties of s, p, d and f types elements, characteristics and uses of transition metals.

Chemistry of semiconductor materials: Physical and chemical properties of boron, Silicon, Gallium, Arsenic and Antimony, preparation of pure silicon, properties of semiconductor, Intrinsic semiconductor, Extrinsic semiconductor, p-n junction and application of semiconductors.

Hydrocarbons: Alkanes, alkenes, alkynes, dyenes, their preparation, properties and uses.

Colloidal solution: Classification of colloids, general methods of preparation and purification, properties of colloids i. e., color, optical, kinetic, electrical, coagulation, Gold number, origin of charge, emulsions, gels, application of colloids in engineering problems.

Separation Techniques: Distillation: Principle of distillation; fractional distillation and steam distillation, Evaporation; Principle of single and multiple effect evaporators and their operations, Solvent extraction; principle and application of solvent extraction process, chromatography; column chromatography, thin layer chromatography, gas chromatography and instrumentation.

Spectrophotometry: The electromagnetic radiation, Interaction of radiant energy with molecules, electronic transition of UV Vis spectroscopy, Beer-lambert’s law, Instrumentation of spectroscopy, double beam instruments, plotting of spectrosphotometric data, application of spectroscopy.

Chemistry (Chem 132)

1.5 credit, 3 Periods/week
Sessional
Name of the Experiments:

1. Preparation of standard Sodium Oxalate solution and standardization of Potassium Permanganate solution.

2. Determination of Ferrous ion with standard Potassium Permanganate solution.

3. Preparation of Standard Potassium Dichromate solution and Standardization of sodium Thiosulphate solution.

4. Determination of Cupper by Iodometrically with standard Sodium Thiosulphate solution.

5. Determination of Calcium in Calcium Carbonate.

6. Estimation of Zinc and Cupper form Analysis of Brass.

7. Etc. 
	3

5

5

5

4

5

6

5

	CALCULUS AND GEOMETRY (MATH 131)

4 credit, 4 periods/week

Differential Calculus: 

Introduction: Limit, Continuity and differentiability of functions, Intermediate forms, L’Hospital theorem, Derivatives and differential, Successive differentiation, Leibnitz’s theorem. 

General Theorems: Rolles’s theorem, Menu value theorem, Tayolor’s theorem with remainder (Lagrange’s and Cvauchy’s form). Geometrical and physical meaning of the theorems.

Partial differentiation: Total derivative and total differential, Geometric meaning of partial derivative and differential, Homogeneous function, Euler’s theorem for homogeneous function. Application.

Tangent and normal: Tangent and normal in polar co-ordinates, subnormal and sub-tangent in polar and Cartesian co-ordinates, Catanery, pedal equation.

Maxima and minima: Evaluation of maximum and minimum values of functions having more than one variable. Lagrange multiplier method.

Integral Calculus: 

Indefinite Integral: Definition Integration of various types of functions, special form of Integration, Successive reduction.

Definite Integral: definite integral of various types of functions, Definite integral as the limit of a sum, fundamental properties of definite integral, Walli’s formula, More reduction formula, gamma beta functions, Area under the plane curves in Cartesian and polar form, arc length of the curve in polar and Cartesian co-ordinates, Volume of solids revolution by Papus theorem, Surface area of revolution. 

Co-ordinate Geometry:
Two-dimension Geometry: Transformation of co-ordinates, pair of straight lines, General equation of 2nd degree (Reduced to standard form of the curve, Properties, equation of tangent, normal chord of contact, chord in terms of middle point). 

Three-dimension Geometry: Co-ordinate system; distance between two points, direction cosine, direction ratio’s, bisection formula. angle between two lines, projection, plane, angle between two planes, condition for perpendicularity and parallelism of two planes.

Straight line: Equation of straight line (Standard form and symmetric form), condition for perpendicularity and parallelism, shortest distance between two straight lines.


	21

20

10

	Sociology and  Industrial Psychology (HUM 131)

3 credit, 3 periods/week

Sociology: Definition, methods, scope and its importance from engineering point of view.

Basic concepts: Family, society, group, mob, association, community, institutions, state, government, social structure, social control and social change.

Culture and Civilization: Social history and culture of Bangladesh‑India‑Pakistan sub‑continent and its antiquity, tribal in Bangladesh, familiarity with ancient civilizations of the world.

Social Changes and Problems: Urbanization and Industrialization in Bangladesh and their effects. Urban ecology, Social Problems‑ population, property, beggary, immoral income, crime, juvenile delinquency, unemployment, rights and duties of man living in society.

Psychology: Psychology of the individual, psychology of the group, group formation and solidarity of the group, psychology of the attitude: beliefs, prejudice, interest and ideologies; Personality: types, factors, theories of personality, self assessment, abnormal personality, psychological tests, work stress and mental health. 


	2

10

5

7

14

	THERMAL ENGINEERING (ME 111)
3 credit, 3 periods/week

Theory
Energy: Introduction of sources of energy, introduction to renewable and nonrenewable sources of energy.

Introduction to Thermodynamics: Introduction to SI system of units; Definition of thermodynamics; macroscopic and microscopic thermodynamics; thermodynamic system and control volume; classes of systems; thermodynamic properties, processes and cycles; intensive and extensive properties; reversible and irreversible processes; flow and non-flow processes; constant volume, constant pressure, isothermal, adiabatic, polytrophic and isentropic processes; thermodynamic equilibrium; Zeroth law of thermodynamics; kinetic energy and potential energy.

Work and Heat: Definitions of work and heat; comparison of work and heat; path and point functions.

First Law of Thermodynamics: The first law of thermodynamics; non‑flow energy equation; internal energy; enthalpy; law of conservation of energy; corollaries of First Law, perpetual motion machine of the first kind; specific heats; relation between specific heats; application of the first law to some common closed system processes; the first law as applied to open system; steady flow energy equation; applications of the steady flow energy equation; non steady flow process.

Pure Substance: Definition; phase of a pure substance; phase changes; independent properties of a pure substance; p‑T, p‑v, T-s and h-s diagrams; triple point and critical point; tables of thermodynamic properties of steam; Mollier Diagram, dryness fraction of steam; throttling calorimeter; internal energy, enthalpy, specific volume and entropy of wet and superheated steam; work and heat transfers in non‑flow and flow process of steam.

Introduction of Steam Power Plant: Brief description of steam power plant, outline of gas and water loops and brief descriptions of equipments of both loops; difference between the fire tube and water tube boilers; description of boilers e.g. stationary fire tube boiler, Babcock and Willcox boiler, Stirling boiler; boiler used in a typical steam power plant, boiler mounting and accessories; efficiency and power calculation of boiler. 

Internal Combustion Engines: Introduction of petrol and diesel engines; working principle of both 4‑stroke and 2‑stroke engines; introduction of main parts; ihp, bhp and mechanical efficiency calculations; air standard Otto cycle, Diesel cycle efficiency;  p-v & T-s diagrams of cycles; brief description of carburetion; injection, ignition system,  lubrication and cooling systems of IC engine.

THERMAL ENGINEERING (ME 112)
0.75 credit, 3/2 periods/week
Sessional
Experiments Based on Theory and study of models of IC Engines.


	1

8

1

6

7

8

7



	WELDING AND FOUNDRY (ME 152)

0.75 credit, 3/2 periods/week

Sessional

Foundry: Shop safety practice, acquaintance with foundry tools and equipment, introduction on foundry: molding, casting,  pattern, core, bench, practice on simple bench or floor molding with solid and split pattern in green sand with and without cores, preparation of molding sand and core, preparation of mold,  casting, study of defects in casting.

Welding: Shop safety practice, acquaintance with arc and gas welding tools, machines, electrodes, gas cylinders, and their identification, types of gas flames, safety and precaution, job preparation for welding. Practice on gas, arc welding and gas cutting of MS sheets and plates, soldering and brazing practice, study of welding defects.

Sheet Metal: Shop safety practice, identification of different types of sheets/plates, e.g.  CI.,  GI,  MS,  GP, BP sheet  etc. with commercial specification, acquaintance with sheet metal working tools,  machines and measuring instruments, practice jobs on sheet metal (development of cones, bends, ducts etc., sheet metal joints, e.g. seam, lap,  riveted joints etc.) 

	2 weeks

2 weeks

2 weeks



	MECHANICAL DRAWING AND AUTO CAD (ME 172)

1.5 credit, 3 periods/week

Sessional
Fundamental Concepts: Views, projections: first angle, third angle, generation of views of solid bodies in different planes, sectional views, auxiliary views, isometric views, dimensioning, and basic concept of working drawing.

AutoCAD: Importance to design and drafting, setting up a drawing: starting AutoCAD, menu, planning for a drawing, basic commands, making a simple 2-D drawing, layers, object snap, poly lines and other features, file handling and display control, editing and dimensioning. 
	6 weeks

6  weeks


Mechanical Engineering

B. Sc. Engineering level–1 (term-II)
	Sl. No.
	Course No.
	Course Title
	Contact
	Credits

	
	
	
	hour/week
	

	THEORY

	1
	Phy133
	Physics – II
	3
	3

	2
	Chem133
	Chemistry of Corrosion, Environment and Materials
	3
	3

	3
	Math133
	Differential Equations and  Vector Calculus 
	3
	3

	4
	EE131
	Electrical Circuits and Machines
	4
	4

	5
	ME181
	Computing Basics
	3
	3

	SESSIONAL/LABORATORY

	6
	Phy134
	Physics 
	3
	1.5

	7
	EE132
	Electrical Circuits and Machines 
	3/2
	0.75

	8
	ME182
	Computer Programming 
	3
	1.5

	9
	ME154
	Machine and Fitting Shop
	3/2
	0.75

	
	
	
	25.0
	20.5


Contact Hours: 16 (Theo.) + 9 (Lab.) = 25.0 hours/week 
      No. of Theory Courses = 05
Total Credits =20.5




      No. of Laboratory Courses = 04

COURSE CONTENT

	
	No. of Lectures

	Physics-II (PHY 133)
3 credit, 3 periods/week

Theory

Modern Physics: Michelson Morley’s experiment, Gallelian Transformation, special theory of relativity, Lorentz transformation, length contraction simultaneity and time dilation, mass energy relation.

Quantum effect: photoelectric effect, Compton effect, de Broglie wave, Wave particle duality, Interpretation of Bohr’s postulates. 

Radioactive disintegration; Nuclear binding energy, Nuclear reactions; Neutron fusion, Nuclear fission and energy from fuel burn-up, Chain reaction; Neutron energies, Neutron scattering, Neutron diffusion, Nuclear cross-sections, Neutron flux and reaction rates, Moderating power and moderating ratio, Neutron life cycle and four factor formula, Reactor control.

Introduction to Solid State Physics: Crystalline and non-crystalline solids, Single crystal and Polycrystalline solids, Unit cell, Crystal systems; Co-ordination number, Sodium chloride and cscl structure, Packing fraction Crystal planes and directions, Miller indices, Calculation of cohesive and bonding energy, distinction between metal, insulator and semiconductor in terms of energy band.

Physical Optics: Physical optics of light: Theory of interference; Young’s double slit experiment, Interference by multiple reflection: constant and varying thickness films, Fresnel biprism, Interference at wedge shaped films, Newton’s rings. Diffraction of light: Fresnel & Fraunhofer diffraction, Fraunhofer diffraction by single slit and double slit, Plane diffraction grating. Polarization: production and analysis of polarized light, Brewster’s law, Malus law, Polarization by double refraction, Nicol prism, Polaroid, Optical activity, Polarimeters.

PHYSICS‑II (PHY 134)
1.5 credit, 3 periods/week
Sessional

Experiments based on PHY 131 and PHY 133.

	8

9

8

13

	CHEMISTRY OF CORROSION, ENVIRONMENT AND MATERIALS (CHEM133)

3 credit, 3 periods/weeks
Corrosion Chemistry: Nature and its importance, classifications, theories: dry corrosion, wet corrosion, electrochemical corrosion, factors affecting electrochemical corrosion, theory of electrochemical corrosion and evidence in its support, galvanic corrosion, concentration cell corrosion, atmospheric corrosion, passivity of metals, reactive resistance of metals of galvanic corrosion, microbiological corrosion, stray current corrosion, grain boundary corrosion, stress corrosion etc. Influence of different factors on corrosion, prevention and inhibition of corrosion, erosion corrosion etc., prevention and inhibition of corrosion: use of protective coatings like paints, varnishes and metallic coatings. Cathodic protection and anodic protection.

Environmental Chemistry:
Environmental Chemistry: Environmental segments, atmospheric structure, Chemical species and particulates present in the atmosphere, , reactions in atmosphere.

Air Pollution: Classification of air pollutant, Characteristics and effects of air pollutants, air quality standard, monitoring, sampling and analysis of air pollutants, pollutant from automobiles, pollution control.

Water Pollution:  Classification of water pollutant, methods and equipments in waste water treatment, waste water from typical industries.

Solid Wastes:  Classification of solid wastes, characteristics, methods of solid waste treatment and disposal.

Hazardous Wastes: Classification of hazardous wastes, identification, management, treatment and disposal of hazardous wastes.

Noise Pollution: Decibel level, effect of noise pollution, control program, measurement of noise level, noise control criteria, equipment used for noise measurement, approach for noise control, acoustical absorptive materials.

Industrial Chemistry:

1. Glass: Classification, reaction during manufacturing, constituents of different glasses, their properties and uses.

2. Ceramics: Constituents, types and properties, manufacture and uses of ceramic.

3. Cement: Constituents, types and properties, manufacture and setting of cement.

4. Polymer and Plastics: Classification, bonding, properties of resins, plasticizer, synthesis of bakelite, PVC, polythene, vinyl acetate, cellulose acetate, melamine, etc. and their uses.

5. Natural and Synthetic Rubber: Importance, latex, crude natural rubber, Gutta-percha, compounding and vulcanization of rubber, properties of synthesis of neoprene rubber, nitrile rubber, silicon rubber and Buna-S rubber, reclaimed rubber.

Fuels and Lubricants: Classification and properties of solid, liquid and gaseous fuels, distillation and refining of fuels, cracking processes, octane number, cetane number, flash point, aviation gasoline, anti-knocking compounds, CNG, LPG, LNG: production and storing, composition and uses of lubricants.

	10

1

2

2

2

2

2

2

2

2

2

3

6

	DIFFERENTIAL EQUATIONS AND VECTOR CALCULUS 
(MATH 133)

3 credit, 3 periods/week

Ordinary Differential Equation: Definition, formation, order, degree of D.E (differential equation), solution of first order 1st degree D.E (variable separable, homogeneous, reduced to homogeneous, linear, Bernoulli’s, exact) application to engineering problems.

Differential Equation with Constant Co-Efficient: solution of D.E with constant co-efficients (2nd and higher order). Homogeneous and non homogeneous D.E., Cauchys differential equation, applications to engineering problems.  

Special Functions: Bessel’s functions and Legender polynomials, modified Bessel’s functions, equations solvable in terms of Bessel’s functions, application of Bessel’s function, Legender equation and Legender polynomials, application to engineering problems.

Partial Differential Equations: The derivation of equations, wave equation, solution by boundary initial conditions, applications to engineering problems.

Vector Calculus: Gradient of a scalar field, divergence and curl of a vector field, physical significance of gradient, divergence and curl, various formula involving gradient divergence and curl, vector integration (line, surface and volume integral), solid angle, Gauss’s theorem, Green’s theorem in the plane, Gauss’s divergence theorem, Stoke’s theorem, applications of vector calculus to engineering problems.
	7

7

7

5

12



	Electrical Circuits and Machines (EE 131)
4 credit, 4 periods/week

Theory

Introduction: Ohm’s law, KVL, KCL, concept of series and parallel circuits, maximum power transfer theorem, Star-Delta conversion, branch current analysis, loop current analysis, nodal analysis, source conversion method, Thevenin’s theorem, Norton’s theorem, superposition theorem. 

Introduction to measuring instruments (Voltmeter, Ohmmeter, Wattmeter). Extention of range of ammeter and voltmeter.

Alternating instantaneous voltage, current and power- R, L, C, R-L, R-L-C branch. Effective current and voltage, average power and phasor algebra.

Introduction to poly-phases circuit, power in 3-phase circuit and its measurement.

Magnetic concepts and units, magnetic force between current carrying conductors.

Electromagnetic torque, DC generator, constructional features, principles of operation, starting and speed control, applications.

DC Motors: Constructional features, principles of operation, starting and speed control, applications.

Transformer: Constructional features, principles of operation, equivalent circuits and laboratory testing, introduction to three phase transformers.

Induction motor and its characteristics and control, constructional features, principles of operation, uses.

Synchronous motor and its characteristics and control, constructional features, principles of operation, uses.
Electrical Circuits and Machines (EE 132)

0.75 credit, 3/2 periods/week

Sessional

Experiments  based  on  EE 131


	16

3

3

3

3

3

4

4

4

4



	COMPUTING BASICS  (ME 181)

3  credit, 3 periods/week

Theory
Concept of hard wares and soft wares, concept of machine language, compiler, operating system. CPU and its components, Concept of networking, types, components, equipments of a network:  router, switch, fiber optic line, wireless communication etc., computer trouble shooting and system set up procedure.

Software: Types,  acquaintance with operating systems,  acquaintance with different standard softwares and their uses (softwares for word processing and office management, database management, web site design, MIS  design etc, softwares for design and drafting, etc.).   

User Softwares: Procedure for writing a user program, algorithms, flowcharts, basic concept of FORTRAN and C/ C++ Programming Language.  

COMPUTER PROGRAMMING (ME 182)

1.5  credit, 3  periods/week

Sessional

Solution of simple problems using FORTRAN language.

Writing and running programs for the solution of Engineering and Mathematical problems using C / C++ language.

Assignment for writing programs.
	10

8

21

3  weeks

9  weeks

	Machine and Fitting Shop (ME 154)
0.75 credit, 3/2 periods/week

Sessional

Shop safety practices, acquaintance with tools used in fitting shop, e.g. marking, holding, chiseling, filing, sawing etc. Tools, practical jobs on the use of tools, use of taps and dies. Acquaintance with different cutting tools and machine tools, operation and maintenance of different machine tools, practical jobs on: plain and taper turning, thread cutting, doing jobs by using shaper, milling, drilling and grinding machines.

	


Mechanical Engineering

B. Sc. Engineering level–2 (term -I)

	Sl. No.
	Course No.
	Course Title
	Contact hour/week
	Credits

	THEORY

	1
	Math231
	Statistical Analysis and Complex Variable
	3
	3

	2
	Hum231
	Technical English and Communication Skill
	3
	3

	3
	ME211
	Thermodynamics
	3
	3

	4
	ME231
	Engineering Mechanics-1
	3
	3

	5
	ME251
	Production Process
	4
	4

	SESSIONAL/LABORATORY

	6
	ME212
	Thermodynamics
	3/2
	0.75

	7
	ME232
	Engineering Mechanics-1
	3/2
	0.75

	8
	ME252
	Production Process
	3/2
	0.75

	9
	ME272
	Auto CAD and Design 

Softwares
	3
	1.5

	
	
	
	23.5
	19.75


                 Contact Hours: 16 (Theo.) + 7.5 (Lab.) = 23.5 hours/week 
              No. of Theory Courses = 05

                 Total Credits = 19.75




              No. of Laboratory Courses = 04

COURSE CONTENT

	
	No. of Lectures

	STATISTICAL ANALYSIS AND COMPLEX VARIABLE 
(MATH 231)

3 credit, 3 periods /week    

Statistical Analysis: Regression and correlation analysis, curve fitting, method of least square, elementary probability theory, random variable, probability distribution function, moment generating function, Binomial distribution, negative Binomial distribution, geometric distribution, Poisson distribution, Normal distribution, Exponential distribution, Physical significance and practical examples of such distributions, law of large number and central limit theorem, estimation, hypothesis testing.  

Complex Variable: Introduction, complex number system, De Moivre’s theorem, the limit, continuity and differentiability of complex functions, analytic function and Cauchy-Riemann equations, complex integration formula, infinite series in the complex plane, Taylor’s expansion, Laurents expansion, singular points, the residue theorem, evaluation of residues, contour integration, conformal mapping, bilinear transformation, cross ratio, application to fluid and heat transfer problems.
	19

              19

	Technical English and communication skill (HUM 231)

3 credit, 3 periods/week 

Analysis, transformation and synthesis of sentences: Punctuation, common mistakes in grammar, word formation, suffix and prefix, synonyms and antonyms.

Different methods of note taking. Speaking and listening English: Informal and formal conversation, greetings, self introduction, introducing others, study of manner, talking in different situation, making an announcement, giving a speech, introducing a speaker, group discussion. Paragraph, Amplification, Comprehension.

Commercial Correspondence: Organization of letter, letter of application, request letter, invitation letter, order letter, letter of adjustment or complaint. 

Tender Notice: Definition, purposes, types of tender notice, essential elements, common forms. 

Technical Report: Rules for footnotes and reference, key word selection. Standard forms of project report, term paper, thesis and research paper.


	16

12

5

2

3

	THERMODYNAMICS  (ME 211)

3 credit, 3 periods/week    

Theory
Second Law Of Thermodynamics: Limitation of the first law of thermodynamics, heat engines and heat pumps, Planck‑Kelvin and Clausius statements of the second law of thermodynamics, corollaries of the 2nd law, perpetual motion machine of the second kind, Carnot cycle, reversed Carnot cycle, efficiencies of reversible engines, thermodynamics temperature scale, inequality of Clausius, entropy, temperature‑entropy diagrams for gases and vapors, entropy changes for a perfect gas undergoing various reversible processes, principle of increase of entropy.

General Thermodynamics Relations: Exact differential, Maxwell's relations, derivation of some useful general thermodynamic relations, Joule‑Thomson coefficient, The third law of thermodynamics.

Power Cycles: Vapour power cycle; Rankine cycle; reheat cycle and regenerative cycle; calculations of cycle efficiency.

Gas Turbine: Constant volume and constant pressure combustion gas turbines; air standard Brayton cycle; p-v and T‑s diagrams; calculations of cycle efficiency; power calculations.

Perfect Gas :Equation of state of a perfect gas; internal energy, enthalpy and specific heat capacities of a perfect gas; coefficient of volume expansion and isothermal compressibility for a perfect gas;  various reversible processes undergone by a perfect gas, Perfect gas mixtures; Gibbs‑Dalton law; relations involving pressure, volume and composition, internal energy, enthalpy and specific heats of mixtures,.

Fuels And Combustion Processes: Types of fuels; calorific values; combustion processes; analysis of the products of combustion; enthalpy of  formation; enthalpy and internal energy of combustion; first law analysis of reacting systems; adiabatic flame temperature; evaluation of actual combustion process.

Reciprocating Compressors: Work of compression; single stage compressor; multistage compressor with inter cooling; volumetric efficiency.

THERMODYNAMICS  (ME 212)

0.75 credit, 3/2 periods/week   
Sessional
Experiments based on part ME211

1)  Determination of calorific value of fuel by Bomb and Gas calorimeter.

2)  Measurement of viscosity of lubricants.




3)  Distillation of petroleum fuel.

4)  Determination of flash point and fire point of diesel and petrol.

5)  Determination of specific humidity, relative humidity and dew point.

6)  Determination of volatile materials and moisture content in coal.

7)  Analysis of exhaust gas by Orsat apparatus.

      8) Use and calibration of speed measuring instruments, wind velocity measuring instruments   

           and temperature measuring instruments.

9)  Experiments on heat pump and air cooler.


	12

3

5

4

4

6

4

	ENGINEERING MECHANICS-I (ME 231)

3 credit, 3 periods/ week.   

Theory
Fundamental Concepts of free body diagram, concurrent / coplanar / non‑coplanar force systems, resultant of forces, resolution of forces.

Vector Algebra: Introduction to vector algebra.

Equilibrium of Particles:  conditions for equilibrium, moments of force in vector notation, resultant of force couple system.

Equilibrium of Rigid Bodies: rectangular components of forces in plane and space, moment of forces and couples, resolution of a given force or force system into a force and couple, wrench, equivalent force system.

Analysis of Structures:  trusses and frames , forces in members, zero force member

Methods of Virtual Works: stability of elastic system /structures.

Friction: dry friction, wedge friction, screw friction, bearing friction, belt friction, pivot friction, wheel friction and rolling resistance

Belt, Rope and Chain Drive: Belt: types: flat and V- belt, selection, length of open and cross belt drives, power transmitted by belt, ratio of driving tension, condition for transmission of maximum power,  rope drive, ratio of driving tensions for rope, chain drive, kinematics of chain drive.

Centroid and Center of Gravity: of line, area, volume, composite bodies, Puppus and Duldinnas theorem, center of pressure determination: of submerged bodies, of a contour line to be cut by a punch.

Moment of Inertia:  of area and masses, parallel axis theorem, radius of gyration, product of inertia.

Toothed Gearing: Law of gearing, velocity of sliding in the mating teeth, forms of teeth, length of path and arc of contact, interference, motion and torque transfer by helical, spiral, bevel and worm gear.

ENGINEERING MECHANICS - I (ME 232)

0.75 credit, 3/2 periods/ week. 

Sessional
A. Solution of problems based on ME231
B. Study and experiments on:

i)     Resolution and combination of forces

ii)  Friction‑ a) Sliding friction, b) Inclined plane, c) Angle of friction, d) Rolling  friction, e) Principle of   wedges, f) Anti-friction bearings.

iii) Beams ‑ a) Principle of moments b) The beam balance,   c) Levers, d) Beam  reactions.

iv)  Lifting devices ‑ a) Pulleys, b) Differential wheel and axle, c) Weston differential    chain block.

v)    Belt and chain drives a) Simple belt drives, b) Belt friction

vi)   Gearing ‑a) Simple gear trains, b) Bevel gears, c) Worm gears, d) Screw jack.

vii) Pure Mechanisms ‑ a) Cam and Roller Mechanism, b) Geneva Mechanism., c)      Ratchet Mechanisms.

viii) Crank Mechanism ‑ a) Simple crank Mechanism, b) Toggle Mechanism c) Quick Return Mechanism.


	2

1

3

7

4

4

4

5

4

4

4

3 weeks

4 weeks

	PRODUCTION PROCESS (ME 251)

4 credit, 4 periods/week  
Theory
Casting: Methods of sand casting, design of patterns, properties of molding sand, core and core making, casting in metallic and non metallic moulds, die casting, centrifugal casting, precision investment casting, continuous casting. Defects of casting, causes and prevention.

Chipless Metal Forming Process: Hot and cold working processes, rolling, properties of rolled products,  cold drawing, forging, coining, stretching, bending, squeezing, extrusion, machines and tools for metal forming processes. Metal shearing operations, stamping, press and press tools.

Welding and Allied Processes: Gas welding: principle, equipments used, gas storage and safety measures. Gas cutting. Arc welding: principle, equipments used; AC and DC arc welding, electrodes, shielded arc welding: TIG, MIG and plasma arc welding; electrical resistance welding. Special welding techniques: thermit welding, LASER beam welding, brazing, soldering and braze welding, continuous welding. Welding job preparation, weldability, welded joint inspection, welding defects and causes of defects.

Moulding of Plastics and Powder Metallurgy: Different methods of plastic moulding. Powder metallurgy: production of metallic powders, sintering and hot pressing, applications.

Metal Cutting Processes: Chip formation, types of chips, chip breakers, cutting forces, cutting fluid, tool geometry, cost and life.

Machining Process: Lathe machine and accessories, types of lathes, drilling and other hole making machines, shapers and planners, milling, Gears and threads: manufacturing and related machines. Finishing operation: grinding, honing, lapping, super-finishing etc.   

Modern Manufacturing Processes: ECM, EDM, USM etc., processing of synthetic materials.           

PRODUCTION PROCESS (ME 252)

0.75 credit, 3/2 periods/week  

Sessional
Study of machine tools, Jobs on taper turning, threading, slotting, gear cutting, surface grinding, drilling other machining operation, single point cutting tool manufacturing, design of pattern, jobs on moulding and casting .
Moulding sand testing, testing of welding defects.


	8

8

8

4

             5

15

3

	Auto CAD  AND DESIGN SOFTWARES (ME 272)

1.5 credit, 3 periods/week

Sessional
Machine part drawing, assembly drawing  using Auto CAD, 

Preparing the complete working drawing (detail and assembly) using Auto CAD.

CAD project.

Design and Drafting Softwares:  Using Pro-engineer/ Solid Works as a drafting and design tool for solving engineering design problems.


	6 weeks

6 weeks


Mechanical Engineering

B. Sc. Engineering level-2 (term-ii)

	Sl. No.
	Course No.
	Course Title
	Contact hour/week
	Credits

	THEORY

	1
	Hum233
	Economics
	2
	2

	2
	Math233
	Operational Calculus and Matrix
	4
	4

	3
	EE231
	Electronics and Microprocessor
	4
	4

	4
	ME233
	Engineering Mechanics –II
	3
	3

	5
	ME235
	Mechanics of  Solids
	3
	3

	SESSIONAL/LABORATORY

	6
	EE232
	Electronics and Microprocessor
	3
	1.5

	7
	ME234
	Engineering Mechanics –II
	3/2
	0.75

	8
	ME236
	Mechanics of Solids
	3/2
	0.75

	9
	ME282
	MATLAB
	3
	1.5

	
	
	
	25
	20.5


Contact Hours: 16 (Theo.) + 9 (Lab.) = 25.0 hours/week 

No. of Theory Courses = 05

Total Credits = 20.50





No. of Laboratory Courses =04


COURSE CONTENT

	
	No. of Lectures

	ECONOMICS (Hum 233)

2 credit,  2 periods/week  

Fundamental Concepts: Definition and scope of economics, demand and supply and their elasticity, market equilibrium, consumer behavior  and producer behavior,  cost and revenue theory, price theory under different market structure, market economy and mixed economy.

Introduction to Income Determination: Basic concepts-GNP, GDP, investment, inflation demand and supply side equilibrium, fiscal policy and monetary policy, demand and supply in the labor market and its equilibrium. 

Development Economics Models and Methods: Growth vs. development, input–output analysis, tax structure and their applicability in Bangladesh, share market, foreign currency reserves, economic planning and development problems related to technology, agriculture, industry and population of Bangladesh, characteristics of five years plan of Bangladesh.

International Economics: The pure theory of international trade, theory of commercial policy WTO, IMF and world bank, theory of economic integration. 
	8

6

7

4

	OPERATIONAL CALCULUS AND MATRIX (Math 233)

4 credits, 4 hours /week

Laplace Transform: Introduction, different properties of Laplace transform, inverse Laplace transform, convolution theorem, solution of differential equation applying Laplace transform. Application to Engineering problems.

Fourier Series and Integrals: Fourier series, Euler coefficients, half range expansion, Fourier integral, application of Fourier series.

Fourier Transform: Fourier cosine and sine transforms, complex form of Fourier integrals, inverse Fourier transform, physical interpretation of Fourier transforms, finite transform and their uses in solving boundary value problems, application in engineering problems.

Matrix: System of linear equation and their solution, Inverse of a matrix, Elementary transformation of matrix, Eigenvalues and eigenvectors, Cayley Hamilton theorem, Quadratic form and applications. 
	16

12

8

15



	ELECTRONICS AND MICROPROCESSOR (EE 231)

4 credit,  4 periods/week

Theory
Electronics: Semiconductor materials, semiconductor diodes and rectifiers, bipolar junction transistor, bipolar junction transistor biasing, field effect transistor and their characteristics, CMOS. Feedback amplifiers, operational amplifiers, push‑pull amplifier, introduction of filter and their uses. Introduction to SCR and its application. Introduction to IC and VLSI technology.

Digital Electronics: number system, Boolean algebra, logic gates and combinational circuits, half adder, full adder, decoder, multiplexer, flip-flops, counters and registers.

Microprocessors: Introduction to different types of microprocessors, microprocessor evolution, architecture and operation, pin diagram and functions of microprocessors. Assembly language programming.

Semiconductor Memory: RAM, SRAM, ROM, DRAM, PLA, cache memory. 

.

ELECTRONICS AND MICROPROCESSOR (EE 232)

1.5 credit,  3 periods/week

Sessional:
Experiments based on EE 231


	25

16

8

2

	ENGINEERING MECHANICS-II ( ME 233)

3 credit, 3 periods/ week.   

Theory
Kinematics of Particles:  Rectilinear and curvilinear motion of particles, position vector, velocity and acceleration, derivative of vector functions.

Kinetics of Particles in Two Dimensions: Newton's second law of motion- dynamic equilibrium, angular momentum and its rate of change, motion under a central force and its application to space mechanics, Kepler's laws of planetary motion. 

Energy and Momentum Methods: principle of work and energy; conservation of energy; principle of Impulse and momentum; impulsive motion, impact, linear and angular momentum of system of particles.

Kinetics of Rigid Bodies in Two Dimensions: Translation, rotation about a fixed axis, absolute/relative velocity and absolute/relative acceleration in plane motion, instantaneous center of rotation.

Plane Motion of Rigid Bodies: Equation of motions for a plane body,  Angular momentum and its rate of change, D'Alemberts principle; constrained plane motion; principle of work and energy; conservation of energy and angular momentum; principle of Impulse and momentum; eccentric impact, systems of rigid bodies.

Kinetics of Rigid Bodies in Three Dimensions:  Angular momentum, application of the principle of impulse and momentum, motion of a rigid body in 3-dimensiona, Eulerians equation of motion, motion about a fixed point and axis, motion of a gyroscope and Eulerion angles.

ENGINEERING MECHANICS-II  ( ME 234)

0.75 credit, 3/2 periods/ week.   

Sessional
A. Solution of problems based on part A

B. Experiments on following topics.

   i)    Potential and kinetic energy

   ii)   Dynamics of particles.

   iii)  Flywheel 

   iv)   Journal bearing friction.

   v)   Simple and compound Pendulum.

  vi)  Spring mass system, etc.


	4

6

7

6

8

7

3 weeks

4 weeks

	MECHANICS OF SOLIDS (ME 235)

3 credit,  3 periods/week     

Theory
Simple Stress and Strain: Introduction, analysis of internal forces. Tension, compression, shear stress, axial stress in composites. Shearing, bending, centrifugal and thermal stresses, strain and deformation, stress‑strain diagram, elasticity and elastic limits,

Modulus of Elasticity and Rigidity: Definition of some mechanical properties of materials, Poission’s ratio, volumetric strain and bulk modulus. Relation between modulus of elasticity and bulk modulus, statically indeterminate members. Stresses in thin walled pressure vessels.

Statically Determinate Beams: Introduction, different types of loading and supports, shear force and bending moment diagram, various types of stresses in beams, flexure formula, economic sections, shearing stress in beam, general shear formula, deflection of beams, elastic curve, method of double integration, area moment and super‑position methods, shearing stress and deflection in composite beams.

Statically Indeterminate Beams: Redundant supports in propped and restrained beams, solution by double integration. Area moment and superposition methods, design of restrained beams, continuous beams, three moment equation, determination of support reactions of continuous beam, shear and moment diagram.

Torsion: Torsion formula, angle of twist of solid and hollow shaft, torsional stiffness and equivalent shaft, classed coil helical spring. 

Combined Stresses and Strains: Principal stresses and principal planes, combined axial and bending stresses, stress at a point, stress on inclined cutting planes, analytical method for the determination of stresses on oblique section, Mohr’s circle, application of Mohr’s circle to combined loading. Transformation of strain components, strain rosette. Relation between modulus of rigidity and modulus of elasticity.

Column Theory: Introduction to elastic stability, Euler’s formula for central load and different end conditions, modes of failure and critical load, slenderness ratio and classification of columns, empirical formula for columns, secant formula for columns with eccentric loading. 

MECHANICS OF SOLIDS (ME 236)

0.75 credit,  3/2 periods/week   

Sessional   

Experiments based on ME 235 

1) Tensile test

2) Compression test

3) Hardness test

4) Impact test

5) Fatigue test

6) Determination of stresses in thick and thin walled cylinder.


	3

5

15

5

3

4

3

	MATLAB (me282)

1. 5 Credits 3 periods/week

Matlab as {best} calculator, Standard Matlab Windows.

Operations With Variables: Naming, checking existence, clearing, and operations

Arrays: Columns and rows- creation and indexing, size and length, multiplication, division, power, and operations.

Writing Script Files: Logical variables and operators, flow control, loop operators.

Writing functions: Input/output arguments, function visibility, path. 

Simple graphics: 2D plots, figures and subplots.

Applications:

Basic principles of linear algebra, matrix notation, and solution of linear algebraic equations. Basic numerical methods for solving linear and nonlinear algebraic equations, and linear and nonlinear differential equations. Basic understanding of structural analysis, dynamics, machine design, control, heat transfer.   
	1 week

1 week

1 week

1 week

1 week

1 week

5 weeks


Mechanical Engineering

B. Sc. Engineering level-3 (term-I)

	Sl. No.
	Course No.
	Course Title
	Contact hour/week
	Credits

	THEORY

	1
	ME311
	Conduction and Radiation
	3
	3

	2
	ME321
	Fluid Mechanics–I
	3
	3

	3
	ME331
	Mechanics of Machinery and Vibration
	3
	3

	4
	ME361
	Measurement and  Quality Control
	3
	3

	5
	ME381
	Numerical Methods in Engineering 
	3
	3

	SESSIONAL/LABORATORY

	6
	ME312
	Conduction and Radiation
	3/2
	0.75

	7
	ME322
	Fluid Mechanics – I
	3/2
	0.75

	8
	ME332
	Mechanics of Machinery and Vibration 
	3
	1.5

	9
	ME362
	Measurement and Quality Control
	3/2
	0.75

	10
	ME382
	Numerical Methods in Engineering  and  MATLAB
	3
	1.5

	
	
	
	25.5
	20.25


Contact Hours: 15 (Theo.) + 10.5 (Lab.) = 25.5 hours/week 

No. of Theory Courses = 05

Total Credits = 20.25


  


No. of Laboratory Courses =05

COURSE CONTENT

	
	No. of Lectures

	CONDUCTION AND RADIATION (ME311)

3 credit, 3 periods/week

Theory

Introduction to basic modes of heat transfer.

Conduction

Law of conduction, general heat conduction equation. 

Steady‑State One-Dimensional Heat Conduction: Plane wall, cylinder, sphere, composite structures. Straight fins of rectangular and triangular profiles. Consideration of variable thermal conductivity and systems with heat sources. Overall heat transfer coefficient, Critical thickness insulation, thermal contact resistance.

Steady State Two-Dimensional Conduction: Analytical and numerical solutions.

Unsteady State Conduction: Lumped heat capacity system, transient heat flow in a semi-infinite solid, transient heat flow with a convection boundary condition

Radiation: Electromagnetic spectrum, blackbody radiation, radiation properties, Kirchhoff's identity, concept of gray body, radiation shape factor, heat exchange between non black bodies, infinite parallel planes, concentric spheres and long cylinders, enclosure problems, radiation shields, solar radiation, gas radiation.

CONDUCTION AND RADIATION (ME312)

0.75 credit, 3/2 periods/week

Sessional

Experiments based on ME311 course such as

1. Measurement of thermal conductivity of different solid metals.

2. Determination of fin efficiency.

3. Electrical network analogy.

4. Conduction through composite wall.

5. Radiation heat transfer.

6. Determination of thermal conductivity of fluid.

	1

15

5

4

13

	FLUID MECHANICS‑I (ME321)

3 credit,  3 periods/week

Theory

Introduction: Fundamental concepts, viscosity, compressibility and elasticity, surface tension and capillarity, vapour pressure, manometer.

Fluid Statics: Pressure at a point, pressure gradient, pressure on flat and curved surfaces immersed in fluids, center of pressure. Buoyancy and flotation, metacentre and metacentric height, stability of submerged and floating bodies, fluid containers subjected to constant acceleration and rotation;

Kinematics Of Fluid Flow: Velocity and acceleration of fluid particles, types of fluid flow, systems and control volumes; one and two dimensional flow; continuity equation. Eulers' equation and Bernoulis' equation. Hydraulic grade line and energy grade line. Energy equation with or without losses, comparison of energy equation with Bernaullis equation, kinetic energy correction factor. Transient flow in emptying of tank and flow between connected vessels. Flow measuring devices. Flow through sharp edged orifice, the pitot tube, the venturi-meter, the flow nozzle and orifice meter, notches and sharp crested weirs. 

Momentum equation for inertial control volume, application of momentum principle for incompressible fluids in variable area duct. Impact of jet on fixed and moving vanes. Application of momentum principle for jet propulsion and propellers. Momentum correction factor: Force caused by a flow round a pipe-bend, force at nozzle and reaction of a jet, force on solid body in a flowing fluid.

Dimensional Analysis: Fundamental & derived units, Dimensional homogeneity, Buckinghum theorem, significance of dimensionless numbers, Application of dimensional analysis in fluid flow problems.

FLUID MECHANICS‑I (ME322)

0.75 credit,  3/2 periods/week

Sessional

Experiments based on ME321

1. Determination of coefficient of discharge by orifice.

2. Flow measurement by V notch.

3. Flow measurement by rectangular notch.

4. Flow measurement by mouth pieces.

5. Determination of co‑efficient of discharge by venturimeter.

6. Determination of time of emptying of a tank.

7. Verification of Bernaullis equation.

8.    Determination of force due to impact of jet etc.


	7

9

10

9

3

	MECHANICS OF MACHINERY AND VIBRATION (ME331)

3 credit, 3 periods/week

Theory

Mechanism: Basic concepts, structure of mechanisms, kinematic pairs and their classification, degree of freedom of mechanisms, redundant constrains and redundant degree of freedom of linkage, main types of mechanisms.

Linkage of Bars: Structure of linkage. Graphical and analytical methods: Kinematic analysis of planer linkages with lower kinematic pairs and position, velocity, acceleration analysis. Transmission of forces and torques through mechanisms. Force analysis of linkages.

Flywheel and TMD: Inertia and kinetic energy of rotating and reciprocating masses, turning moment diagram, design of flywheel.  

Governors: Types of governor and governing, working principles of different types of governor, controlling force curves, governor stability, sensitiveness, effort and power of governor, isochronism, hunting.

Cam and Follower: Classification, specified motion of followers, cam profiles construction. Cams with specific contours, position, velocity, acceleration and jerk analysis.

Vibration: Introduction, importance to engineers. 

Free vibrations : Longitudinal and transverse, natural frequency, effect of inertia of constraint, natural frequency of vibrations due to point load, uniformly distributed load etc. on shaft (simply supported, ends fixed), whirling of shaft-critical speed. Free vibration system having more than one degree of freedom.

Forced Vibrations: un-damped and damped vibration of single degree of freedom.

Torsional Vibration: Natural frequency of free torsional vibration, effect of inertia of constraints on torsional vibration, free torsional vibrations in single/multiple rotor systems, torsionally equivalent shaft, free torsional vibration of a geared system, free vibration of rigid bodies.

Vibration isolation and transmissibility; Isolator materials; Vehicle suspension; Vibration measuring instruments. 

Gear Train: Analytical and tabular methods of simple, compound and epicyclic gear trains; compound epicyclic trains and their applications. Torque transfer by gear train.

Balancing: Static and dynamic balance, condition of balancing, balancing of rotating and reciprocating masses; balancing of locomotive, opposed cylinder engine; concept of direct and reverse cranks; balancing of multicylinder in‑line engine, V‑engine, and radial engine; balancing machines.

MECHANICS OF MACHINERY AND VIBRATION (ME332)

1.5 credit, 3 periods/week

Sessional

Introduction to synthesis.

Classification of kinematic synthesis problems. Spacing of accuracy points for function generation. Analytical design of four-bar linkage as a function generator. Curve matching. Graphical approach. Four bar linkage as a path generator.

A. Solution of Problems based on ME331.

B. Study and Experiments on

1. Demonstration of various types of mechanism (e.g. Geneva mechanism, scotch yoke, quick return mechanism, slider crank, four bar mechanism, Old-ham coupling, Hook’s joint etc.)

2. Production of travel, speed and acceleration curves for three different types of cams and cam profile drawing.

3. Demonstration of simple and compound gear train.

4. Study of free undamped and damped vibrations.

5. Study of Forced undamped vibration.

6. Study of Forced damped vibration.

7. Whirling of shaft.

8. Static and dynamic balancing of a multimass system.

9. Balancing of Reciprocating masses. 

10. Application of Matlab.


	2

6

2

4

3

5

2

3

1

4

7



	MEASUREMENT AND QUALITY CONTROL (ME361)

3 credit,  3 periods/week

Theory

Introduction: Objective of quality control, measurement and instrumentation.

Measurement:

Basic principles of measurements, measuring and recording methods, instrument calibration; measurement of displacement, pressure, temperature, heat-flux, flow, motion and vibration, force, torque, strain, etc.; data acquisition, analysis and processing, sources of error in measurements, error analysis.

Techniques for maintaining standards, allowances and tolerance. Types of tolerance, grades of manufacturing accuracy, limits and fits, types of fits. Basic hole system and basic shaft system, selective assembly and interchangeable manufacturing, limit gauges, Taylor's principle of limit gauging.

Quality Control:

Statistics and Probability: Review of probability, distribution functions e.g. Binomial, hypergeometric, poission, normal, exponential, Erlangian, Gamma and Weibull distribution

Quality Control: Objectives, quality and quality assurance, TQM; concepts and tools,  statistical quality control (SQC), concepts of control charts, control charts for variables and attributes e.g. X, R, C , P etc. charts, drawing of control charts and selection of subgroups, acceptance sampling and sequential sampling. 

Quality Assurance Programs: ISO, SA standards, requirements and certification procedure.

STATISTICAL QUALITY CONTROL (ME362)
0.75 credit,  3/2 periods/week

Sessional

Use of measuring instruments: Measurement of taper, angles, radius of curvature, straightness and flatness, eccentricity, screw thread and  gear, performance tests of machine tools.


	1

10

6

3

15

2

	NUMERICAL METHODS IN ENGINEERING (ME381)

3 credit, 3 periods/week

Theory

Numerical Analysis: Solutions of linear equations: Iterative method, Newton‑Raphson method, Gauss's method, Matrix method, Iteration method. 

Interpolation: Finite differences, interpolation formula, Newton's formula for forward and backward interpolation. Lagranges interpolation formula, Striling's interpolation formula, Gauss's central difference formula, Bessel's interpolation formula.

Numerical Differentiation: Use of interpolation formula, graphical method.

Numerical Integration: General formula for equidistant ordinates, Trapezoidal rule, Simpson's rule, Gauss's formula. Use of Lagranges interpolation, graphical integration. Solutions Of Differential Equations By Numerical Methods: solution by Taylor’s series, Picards method, Euler’s method, Runga Kutta method. 

Finite Element Method: Introduction of Finite element method in Engineering, Finite element modeling.

NUMERICAL METHODS IN ENGINEERING AND MATLAB (ME382)

1.5 credit, 3 periods/week

Sessional

Numerical Methods:  Writing computer programs using C/C++ language for the solution of problems based on ME 381 course and running the programs.

MATLAB:  Using MATLAB to solve problems based on ME 381.
	11

12

3

4

6

3

8 weeks
4 weeks


Mechanical Engineering

B. Sc. Engineering level-3 (term-II)

	Sl. No.
	Course No.
	Course Title
	Contact hour/week
	Credits

	THEORY

	1
	Hum331
	Industrial Law and Accounting
	3
	3

	2
	ME323
	Fluid Mechanics-II
	3
	3

	3
	ME313
	Convection and Mass Transfer
	3
	3

	4
	ME333
	Machine Design-I
	3
	3

	5
	ME351
	Engineering Metallurgy
	3
	3

	SESSIONAL/LABORATORY

	6
	ME324
	Fluid Mechanics-II
	3/2
	0.75

	7
	ME314
	Convection and Mass Transfer
	3/2
	0.75

	8
	ME334
	Machine Design-I
	3/2
	0.75

	9
	ME352
	Engineering Metallurgy
	3/2
	0.75

	
	
	
	21.0
	18.0


Contact Hours: 15 (Theo) + 6 (Lab) = 21.0 hours/week 

No. of Theory Courses = 05

Total Credits = 18.00





No. of Laboratory Courses =04

COURSE CONTENT

	
	No. of Lectures

	INDUSTRIAL LAW AND ACCOUNTING (HUM331)

3 credit, 3 periods/week

Industrial Law 

Industrial laws in Bangladesh. Various laws relating to wages, working hours, health, safety and other condition of work. Legislation affecting employment in factories, shops, mines, and agriculture.

Laws governing labor relations: Collective bargaining, Trade union, arbitration and conciliation, labor contract, lay off, lock out, strike and their legality, labor court and tribunals.

ILO: The influence of I.L.O. on labor relations and welfare of labors.

Law of social Insurance, legislation for the control of industries.

Accounting

Definition of accounting, accounting concept and convention. Definition of book‑keeping, objects and advantages of book‑keeping, principles of double entry book‑keeping.

The nature of transaction, classification of accounts, rules for debit and credit. Kinds of cheques and treatment of cheques in accounts.

Journal posting, balancing and closing, trial balance, functions, preparation of trial balance, limitations of trial balance, financial statements, analysis of financial statement.

Cost Accounting: Introduction, reasons for cost accounts, recorded cost, estimated cost, standard cost, elements of cost, cost statement, sources of cost data, , distribution of overhead charges, stores ledger, marginal costing, break even point, margin of safety, p/v ratio.

Budgeting: Types of budgets, preparing budgets and budgetary controls. 


	6

4

2

5

2

9

7

3



	FLUID MECHANICS-II (ME323)

3 credit,  3 periods/week

Theory

Incompressible Viscous Flow: Viscous flow in pipes, laws of fluid friction. Froude's experiment, Darcy‑Weisbech equation. Chezy, Manning and Hazen‑williams' formulae; Laminar flow, shear and pressure gradient in laminar flow, Hagen‑Poiseuille law. Laminar flow through inclined pipes, annulus and parallel plates. Shear stresses in turbulent flow. Eddy viscosity, expression for friction factor in turbulent flow. Energy correction factors for laminar and turbulent pipe flow. Moody chart and its use. Flows in pipe network. Pipe line system design.

Boundary Layer Theory: General concept, boundary layer thickness, characteristics of boundary layer, boundary layer on a flat plate with zero pressure gradient, friction drag due to boundary layers, effect of pressure gradient, transition for flat plate flow. Separation, wake behind a cylinder. Flow around submerged objects, aerofoil.

Open Channel Flow: Chezy equation, optimum shape of flow cross section, specific energy and critical depth, Froude number and its significance in channel flow, hydraulic jump. 

Ideal Fluid Flow: Rotational and irrotational motions; circulation and vorticity; velocity potential; stream function. Relationship between stream function and velocity potential; stream lines, equipotential lines and flownets, vortex motion, free and forced vortex motion; doublet; simple flows; superposition of simple flows; flow around a cylinder with and without circulation; Magnus effect and aerodynamic lift. Out line of Navier Stoke equation. 

FLUID MECHANICS‑II (ME324)

0.75 credit, 3/2 periods/week

Sessional

Experiments based on ME323 

1. Study of laminar and turbulent flow.

2. Determination of head loss due to friction, bend, sudden expansion, sudden contraction, in gate and globe valves.

3. Determination of lift and drag forces on aerofoil and other models.

4. Determination of boundary layer thickness.

5. Flow visualization past different models.

6. Measurement of energy loss in hydraulic jump etc.


	12

10

5

11

	MACHINE DESIGN-I (ME333)

3 credit,  3 periods/week

Theory

Objectives of machine design, basic requirements for the design of machine elements and machines, approach to design, design methods and procedures, system design cycle. 

Stress Analysis: Simple and combined stress; material and their properties, manufacturing considerations in design. 

Theories of Failure: Failure of ductile materials and failure of brittle materials. 

Variable loads and stress concentration, notch sensitivity, fatigue and fatigue failure.

Joints: Power screw, screwed joints, riveted joints, welded joints.

Springs: Design of compression, extension and torsional springs in static and dynamic loading, leaf spring.

Columns: Design of column with central and eccentric loading.

Levers and compliant mechanisms.

Application of softwares in design.

MACHINE DESIGN‑I (ME334)

0.75 credit,  3/2 periods/week

Sessional

 Design and check problems based on ME333.

A. Individual Design Project Assignment: Students should design a complete mechanism of a machine with the design of relevant elements. Assignment should be distributed by the class teacher at the beginning of the session and to be submitted at the end of the session.

B. Design using standard soft-wares like Proengineer, Solid Works, CATIA.


	2

6

3

9

7

6

2

2

1



	CONVECTION AND MASS TRANSFER (ME 313)

3 credit, 3 periods/week

Theory

Convection: Different types of flow and convection, boundary layer concepts, dimensional analysis of forced and natural convection.

Forced Convection: Laminar flow over a flat plate; momentum, energy and integral equations; local and average heat transfer coefficients; forced convection turbulent flow over a flat plate; forced convection inside tubes and ducts; forced convection across cylinders and spheres. Flow across tube banks.

Natural Convection: Natural convection from horizontal and vertical plates and cylinders.

Heat Transfer With Change of Phase: Condensation, types of condensation; condensation over flat surfaces, inside and outside tubes. Boiling, types of boiling, boiling curve, heat transfer in boiling, heat pipe.

Heat Exchanger: Basic types of heat exchanger, LMTD, heat exchanger efficiency, fouling and scaling of exchanger surface, NTU method of heat exchanger design, applications of heat exchangers.

Mass Transfer: Fick's law of diffusion, mass transfer coefficient, evaporation of moisture from wetted surfaces to surrounding gases.

CONVECTION AND MASS TRANSFER (ME314)

0.75 credit, 3/2 periods/week

Sessional

1. Experiment on tube side heat transfer. 

2. Experiment on water to water heat exchanger.

3. Experiment on air to water heat exchanger.

4. Experiment on free and forced convection heat transfer.

5. Experiment on boiling heat transfer.


	3

15

4

7

6

3

	ENGINEERING METALLURGY (ME351)

3 credit, 3 periods/week

Theory

Definition of industrially significant properties of metallic materials.

Iron and Steel: Pig iron manufacturing, properties and uses, wrought iron manufacturing, properties and uses. 

Steel: Manufacturing of steel, properties and uses of steel, different types of alloy steels, specification of steel, characteristics of tool steel, stainless steel and heat resisting steel.

Crystal Structure of Metals and Alloys: Types of crystal lattices, solidification as process of crystallization and grain growth, cooling curves, phase diagrams, iron-carbon alloys. Iron-iron carbide equilibrium diagram, plain carbon steel and their micro-structure, crystal defects, dislocation theory.

Heat Treatment of Steel: Types of heat treatment, normalizing, annealing, hardening, tempering, austempering. TTT diagram and different types of case hardening processes.

Non Ferrous Metals and Alloys: Composition, properties and uses of copper, Zinc, Aluminum, Nickel, Tin, white metal etc. 

Cast Iron: Cast iron manufacturing, properties and uses. Different types of cast iron, their properties and uses, alloys of cast iron.

Powder Metallurgy: Introduction, powder metallurgy processes, preparation of metal powders, characteristics, mixing, compacting, sintering, application.

Introduction to composite materials, importance of composite materials and uses.

Latest developments in material science.

ENGINEERING METALLURGY (ME352)

0.75 credit, 3/2 periods/week

Sessional

Properties of metals and alloys; study of microstructures of metals and alloys; volumetric analysis of metals and alloys, making a heat treated steel and study of properties and microstructure of heat treated steel.


	1
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Mechanical Engineering

B. Sc. Engineering level-4 (term-I)

	Sl. No.
	Course No.
	Course Title
	Contact hour/week
	Credits

	THEORY

	1
	ME413
	Power Plant Engineering
	3
	3

	2
	ME461
	Production and Operations Management
	4
	4

	3
	ME451
	Machine Tools and Tool Engineering
	4
	4

	4
	ME431
	Machine Design–II
	3
	3

	5
	ME417
	Refrigeration and Air-conditioning
	3
	3

	SESSIONAL/LABORATORY

	6
	ME452
	Machine Tools and Tool Engineering
	3/2
	0.75

	7
	ME432
	Machine Design–II
	3/2
	0.75

	8
	ME492
	Industrial Training **
	3 weeks in industry 
	0.75

	9
	ME494
	Project and Thesis
	3/2
	0.75

	
	
	
	21.5
	20.00


Contact Hours: 17 (Theo) + 4.5 (Lab) = 21.5 hours/week 

No. of Theory Courses = 05

Total Credits = 20.00





No. of Laboratory Courses =04
**  This will be done at an appropriate time within the Level.

COURSE CONTENT

	
	No. of Lectures

	POWER PLANT ENGINEERING (ME413)

3 credit,  3 periods/week

Power Plants: Types of power plants, loads and load curves, variable load problems, power plant economy.

Steam Power Plants: General layout; gas loop: draft system, fan selection, economizer and air preheater. Water loop: modern steam generators, feed water treatment, superheater and reheater, condenser, surface condenser calculations, closed and open feed water heaters, deaerator, evaporator. Regeneration and direct contact feed water heaters, calculation of efficiency and heat rate, extraction performance, super critical cycle, superposed and binary cycle, cogeneration, gas and steam turbine combined cycles. Circulating water system, use of cooling tower and spray pond.

Steam Turbine: Impulse and reaction turbines, compounding of turbine, power and efficiency calculations, turbine losses, condition line and reheat factor; turbine arrangement, installation and operation; steam turbine accessories.

Hydroelectric Power Plants: Classification, advantages and disadvantages, site selection criteria, layout and installation, selection of water turbines, principles of operation and governing.

Nuclear Power Plants: Field of use, energy from nuclear fission and fusion, types of nuclear reactors, control systems, radiation hazards, waste disposal and safety requirements.

Electrical Power Transmission: Basic concepts, types of transmission and distribution systems, instrumentation in power plants.

Solar Energy: Availability of solar energy, solar devices, direct production of electricity, solar thermal energy conservation system.

Wind Mills: Types, wind power, forces on blades, operation, new developments.


	4

16

6

2

4

1

3

2

	PRODUCTION AND OPERATIONS MANAGEMENT  (ME461)

4 credit, 4 periods/week   

Introduction: Concept of production and operation systems, factors of production, types of production, production planning and control and its functions, relationship with other management activities. 

Production‑Line Balancing: Concept, development of a balanced production line.

Re-engineering and Reverse Engineering:  Fundamental concepts.

Ergonomics: Importance and impact on production, man-machine system, ergonomic design and related factors. 

Resource Scheduling: Objectives, introduction to aggregate planning and master production schedule (MPS), scheduling and sequencing, Gantt chart, scheduling of n jobs to m machines. Linear programming: Mathematical formulation, graphical solution, general simplex method and its relation with graphical solution. Transportation model: Cases of balanced and unbalanced supply demand conditions, solution network.

Location and Layout: Factors of plant location, types of plant layout, layout design, classification of material handling systems, selection of material handling equipments. 

Supply Chain and Inventory Management: Concept of supply chain management, development of supply chain, managing the flow of materials across the supply chain, types of inventory, inventory control, classification of stocks, inventory models under certainty, EOQ/ EPQ and recorder point, quantity discount, out of stock, inventory control of dependent items, material requirement planning (MRP), MRP-II, JIT production, inventory record keeping.

Network Analysis: CPM, determination of critical path, completion time of the project and determination of minimum number of workers, concept of schedule crushing and difference with PERT.

Method Analysis and Work Measurement: Process analysis, process charts, multiple activity charts, man‑machine charts, operation analysis, operator process chart; principles of motion economy; work measurement‑determination of standard time, time study, determination of efficiency and allowance factor, work sampling.

Forecasting: Purpose and factors of forecasting, methods of forecasting, qualitative and quantitative forecasting methods and their application. Time series analysis, moving average, smoothing techniques, trend analysis and tracking signal, regression analysis and correlation. Seasonal forecasting.

Productivity Analysis and Improvement: Productivity types, productivity cycles, analysis and improvement methods, productivity improvement models.

Computerized production planning and control system.


	2
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	MACHINE TOOLS AND TOOL ENGINEERING (ME451)

4 credit,  4 periods/week

Theory
Machine Tool:

Classification, specification of different machine tools, description of turret and copying lathe, Universal milling machine, jig boring machine, honing machine, hobbing machine.

Kinematic Structure of Machine Tools: Developing the kinematic chain of machine tools, determination of transmission ratio, drawing of ray diagrams, analysis of kinematic structure. Analysis of G.P. series.

Drive Systems: Mechanical, hydraulic, electrical and pneumatic drive systems, speed and feed gear boxes, optimum speed, gearbox design, basic principles of cluster gear design, step-less drives, control systems in machine tools. 

Modern Machining Techniques: Transfer line, numerical control of machine tools‑fundamental concepts, main components of NC machine tools, types of NC machines‑ machining center, introduction of part programming, introduction of CNC and DNC, fundamentals of CAM, application of group technology and introduction to flexible manufacturing system.

Robotics: Introduction to robotics, basic components of robot technology levels, manipulator features arm geometry, rotation, drive system, work envelopes, mounting, internal components of  controllers, general features, input power, master control memory.

Machine Installation and Testing: Installation procedure, foundation design. Trends in the development of modern machine tools. Testing after installation.

Tool Engineering:

Work Holding Devices: Degrees of freedom, principles of location, locating methods, locators, clamping devices and forces; types, design and detailed study of jigs and fixtures used in various machining processes.

Die Design: Dies and punches, introduction to die cutting operations, die clearance, piercing and blanking die design; cutting by punches; strip layout, bending, forming and drawing dies, drawing forces, blank size determination.

MACHINE TOOLS AND TOOL ENGINEERING (ME452)

0.75 credit,  3/2 periods/week

Sessional

Design of a speed gearbox.

Study of drive systems and parts of machine tools, cutting of gear, making complete machine part/appliance/part assembly using various machine tools.

Study of different work and tool holders, jigs and fixtures, design and manufacture of simple dies, strip layout and blank size determination problems, use of machine tools to make mechanical parts.


	10

6

6

7

5
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	MACHINE DESIGN‑II (ME431)

3 credit, 3  periods/week   

Theory

Shaft Design: Design for fully reverse banding and steady torsion. Design for fluctuating banding and fluctuating torsion. Shaft deflection.

Key and Keyways: Types of keys, stresses in keys, key design, stress concentration in keyways.

Design of sliding contact bearing.

Design of antifriction (ball and roller) bearing.

Design of spur gears (loading and stresses).

Design of helical, bevel and worm gears.

Belt (flat, v-belt, vv belt), chain (single and multi strand) and rope drives.

Brake and clutches.

Cylinder and pressure vessels (thin and thick cylinder).

Gaskets and gasket joints.

Oil seal: Construction and mounting.

Coupling: Rigid couplings, compliant couplings.

Use of softwares in design.

MACHINE DESIGN‑II (ME432)

0.75 credit, 3/2 periods/week   

Sessional

a. Design and check problems based on ME431.

b. Individual Design Project Assignment: Students should design a complete mechanism of a machine with the design of relevant elements. Assignment should be distributed by the class teacher at the beginning of the session and to be submitted at the end of the session.

c.     Laboratory works.
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	REFRIGERATION AND AIR CONDITIONING (ME417)

3 credit, 3 periods/week  

Refrigeration:

Introduction: Applications of refrigeration. Method of producing refrigeration. Steady‑flow energy equation. Car not cycle and reversed Car not cycle. Coefficient of performance.

Vapor Compression Refrigeration Systems: Simple vapor compression refrigeration cycle. P‑H and T‑S diagrams. Actual cycle and its analysis. Volumetric efficiency of reciprocating compressors. Study of compressor, condenser, expansion device and evaporator used in a refrigeration system.

Refrigerants: Classification and designation of refrigerants. Primary and secondary refrigerants. Azeotropes. Desirable properties of refrigerants. Applications of specific refrigerants. Thermodynamic comparison of some common refrigerants.

Multi-pressure Refrigeration Systems: Applications. Removal of flash vapor. Inter-cooling. Analysis of few multi-pressure systems.

Absorption Refrigeration: Simple and practical absorption refrigeration systems. Coefficient of performance. Absorbent‑refrigerant combinations. Comparison of vapor‑compression and absorption refrigeration system. Electroloz and commercial system of refrigeration.

Air‑Cycle Refrigeration: Applications. Closed and open air‑cycles. Simple cycle and Bootstrap cycle for aircraft air conditioning.

Steam‑Jet Refrigeration: Applications. Description and working principles of the system.

Low Temperature Refrigeration: Vapor compressor - Cascade system, Liquefaction of gas - Air and Helium. 

Manufacturing Dry Ice: Carbon dioxide, magnetic cooling. Heat pump: refrigerant circuit, performance of heat pump, application of heat pump.

Solar absorption refrigeration, vortex tube refrigeration, thermoelectric refrigeration.

Air Conditioning:

Application of air-conditioning.

Psychrometrics: Properties of air and water‑vapor mixture. Psychrometric chart and its construction. Various psychrometric processes. Psychrometers. Combined heat and mass transfer between a wetted surface and moist air.

Air Conditioning Load Calculations: Thermal comfort. Comfort chart. Inside and outside design conditions. Heat transmission coefficients for building structures. Heating and cooling load items and their calculations. Determination of dehumidified air quantity. Selection of cooling and dehumidifying coils. Selection and specifications of an air conditioning equipments. Basic types of air conditioning systems.

Conditioned Air Distribution Systems: Duct types, materials and constructions. Duct layout and design. Fan selection.

Chilled/Hot Water Distribution Systems: Direct and reversed systems. Pipe layout and design. Pump selection.

Refrigeration and Air Conditioning Controls: Reasons for use of controls in refrigeration and air conditioning systems. Pneumatic, hydraulic, electric and electronic controls.

Design of air conditioning system.

Introduction to Food Preservation: Chilling, freezing, and free-drying.

Food Processing and Preservation: candy manufacture, bakery products, fruits and vegetables.


	18

20

	PROJECT AND THESIS (ME494)

0.75 credit, 1.5 periods/week     

Experimental and theoretical investigation of various problems related to Mechanical engineering. The topic should provide an opportunity to the student in developing initiative, creative ability and engineering judgment. Individual or group study (preferably not more than two in a group) will be required.

At the end of Term, the student is expected to complete the preliminary literature survey, select the topic for study, complete theoretical study on the topic and submit a detailed report for evaluation.


	


Mechanical Engineering

B. Sc. Engineering LEVEL-4 (TERM-II)

	Sl. No.
	Course No.
	Course Title
	Contact hour/week
	Credits

	THEORY

	1
	ME411
	Applied Thermodynamics
	3
	3

	2
	ME421
	Fluid Machinery
	3
	3

	3
	ME463
	Industrial Management
	4
	4

	4
	ME455
	Mechatronics
	3
	3

	5
	ME4**
	Optional 
	3
	3

	SESSIONAL/LABORATORY

	6
	ME412
	Applied Thermodynamics
	3/2
	0.75

	7
	ME422
	Fluid Machinery
	3/2
	0.75

	8
	ME456
	Mechatronics
	3/2
	0.75

	9
	ME498
	Project and Thesis
	9/2
	2.25

	
	
	
	25.0
	20.50


Contact Hours: 16 (Theo.) + 9.0 (Lab.) = 25.0 hours/week 

No. of Theory Courses = 05

Total Credits = 20.50





No. of Laboratory Courses =04

Optional Subject: (ME4**)

	ME415 Automobile Engineering 

ME419 Petroleum Engineering

ME423 Aerodynamics

ME425 Gas Dynamics

ME427 Fluidics

ME429 Design of fluid Machines

ME433 Stability of Structures

ME435 Noise and Vibration
	ME437 Fracture Mechanics

ME439 Composite Materials

ME453 Plastics Process Technology

ME457 Robotics

ME459 Computer Integrated Manufacturing


	ME465 Engineering Economy

ME469 Operations Research

ME471 Textile Engineering

ME483 Renewable Energy     Technology

ME491 Safety Engineering and Emergency Planning 




COURSE CONTENT

	
	No. of Lectures

	APPLIED THERMODYNAMICS (ME411)

3 credit, 3 periods/week   

Theory

Internal Combustion Engines: Classification. Testing and performance of I.C. engines. Fuel‑air cycle and real cycle analysis. Use of combustion charts; Combustion phenomena in S.I. and C.I. engines. Flame propagation during combustion, knocking in I.C. engines and its effects on engine performance, factors affecting knocking, methods to reduce knock. Octane and cetane ratings of fuels. Combustion chamber design of I.C. engine. Fuel Injection system in compression ignition engine. Carburation in spark ignition engine.  Volumetric efficiency of I.C. engines factors affecting volumetric efficiency. Heat transfer in I.C. engines. Two‑stroke engines, scavenging, scavenging efficiency. Supercharging. Exhaust emission from I.C. engine.

Gas Power Cycle: Brayton cycle. Open gas turbine cycle. Multistage compression and multistage expansion in gas turbines. Power and efficiency calculations. Improvements of Brayton cycle: regeneration, inter cooling, reheating, water injection. Comparison between ideal and real cycles. Turbine blade materials. Cooling of turbine blades.

Thrust Propulsion: Basic propulsion systems: Propeller, turbojet, and rocket. Turbo propeller, turbofan, and ramjet engines and their performance. Thrust augmentation. Efficiency, power and other performance criteria. Rocket propulsion: propellants.

Direct Energy Conversion: Fuel cells, thermoelectric converters, thermionic devices, magneto-hydrodynamic (MHD) power generators, photo‑voltaic cells, and plasma engines. Study of advantages and limitations of the above devices.

APPLIED THERMODYNAMICS (ME412)

0.75 credit, 3/2 periods/week   

Sessional

Study of petrol, diesel Engine and gas turbine, performance tests of petrol, diesel and gas turbine including drawing of indicator diagram. Determination of rating of petroleum fuel. Heat balance of IC engine. Study of boiler and thermal power plant and determination of boiler efficiency and overall plant efficiencies.


	25

5

4

4

	FLUID MACHINERY (ME421)

3 credit,  3 periods/week   

Theory

Gas Dynamics: One dimensional compressible fluid flow, energy relation for isentropic and isothermal flow, pressure wave propagation, Mach cone, stagnation properties, converging‑diverging nozzles, subsonic and supersonic flow, normal shock relations, Fanno line and Rayleigh line.

Fluid Machinery: Introduction to roto-dynamic and positive displacement machinery; Euler's pump turbine equation. Degrees of reaction. Impulse and reaction turbine classification; performance of Pelton wheel, Francis turbine and Kaplan turbine; characteristic curves, governing of turbines, selections and model test of turbine.

Reciprocating Pumps: Working principle of reciprocating pump. Types of reciprocating pumps, work done by reciprocating pump; co‑efficient of discharge, slip, cavitation of reciprocating pumps; effect of acceleration of piston on velocity and pressure in the suction and delivery pipes; indicator diagrams; effect of air vessels on suction and delivery line.
Centrifugal Pumps: Work done and efficiency of centrifugal pumps, advantage over reciprocating pumps, types of centrifugal pumps, minimum starting speed, least diameter of impeller, limitation of suction lift, characteristics curves. Priming, troubles and remedies, specific speed and model testing. Pumps in series and in parallel, deep tube well, multistage pumps, turbine pump, selection of pumps, introduction to Impeller design.

Axial Flow Pumps, Jet Pump, Single and Double Jet Pump, Fan, Blower, and Compressor: Types and working principles.

Unsteady‑flow: Introduction, inertia pressure, water hammer, surge tanks.

Torque converter and fluid couplings, hydraulic crane.

FLUID MACHINERY (ME422)

0.75 credit,  3/2 periods/week

Sessional

Experiment on the performance test of 

1. Pumps (Centrifugal, reciprocating, and axial flow pump).

2. Turbine (pelton wheel, Kaplan, Francies).

3. Nozzles.

	8

9

5

9

3
2

2

	INDUSTRIAL MANAGEMENT (ME463)

4 credit, 4 periods/week

Management Fundamentals: Scope, function and role of management, management and administration, role of manager.

Development of Management Thoughts: Taylor's scientific management theory, contribution of H. Fayol, E. Mayo, Gilbreths and other pioneers, classical management theory, principles of management.

Planning and Decision Making: Strategic management, planning process and organizational goal: MBO‑nature and purpose, MBO process and effectiveness. Managerial decision making: the nature of decision making and decision making process. Portfolio analysis: SWOT, BCG, SPACE etc.

Organization: Fundamentals, organization variables, organization structure; types, span of control, authority, responsibility and accountability, centralization and decentralization, organization culture, reorganizing, organization development.  

Personnel and Human Resources Management: Functions, personnel policies, manpower planning, recruitment and development. Leading and motivating: types of leadership and styles, theory of leadership, morale and motivation, motivation theories and morale building plans, individual and group behavior, job enlargement and enrichment. Performance appraisal/ merit rating, job evaluation, salary, wages and wage incentive plans, fringe benefits.

Marketing: concepts of marketing mix, product life cycle, marketing  decision making, industrial and consumer  selling, channel of distributions, sales promotion, patent and trade mark. Marketing research, development of new product.

Management  ethics: Social and ethical responsibility of managers.

Management Information System: MIS application of computer in management and decision making (DSS).

Global Management: Comparison of management systems of USA, Japan and China.

Financial Management: Financial analysis, ratio analysis, different types of ratios and their uses, limitations and trend analysis, time value of money, decision making based on PW, EUAW, B/C ratio, break even analysis, value engineering.

Safety Management and Emergency Planning: Preventive and break down maintenance, occupational safety, fire and explosion hazards, industrial safety, electrical hazards.
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	MECHATRONICS (ME455)

3 credit, 3 periods/week     

Theory

Mechatronics, Sensors and Transducers: Introduction to mechatronics systems, measurement systems and control systems, open and closed loop systems. Sensors and tranducers:  Introduction to sensors and transducers, sensor characteristics, classification of sensor. Sensors for displacement, position, proximity, velocity, motion, force. Torque and tactile sensors. Pressure, temperature, light sensors. Ultrasonic sensors; range sensors.

Actuation Systems: Linear and rotary actuators. AC and DC motors, stepper motor, servo motor. Fluid power actuators, smart actuators.

System Modeling and Control: Introduction to signals, systems and controls. System representation: Transfer function form, block diagram form. Linearization of nonlinear systems; time delays; measurement of system performances.

Modeling of mechanical, electrical, fluid and thermal systems. Rotational-transnational systems, electromechanically systems. 

Control Systems Design: Introduction. Classical design: transfer functions, frequency response analysis, root lucas, bode plots, state-space design. Proportional-integral-derivative (PID) control, digital control, robust control, intelligent control. 

Programming Logic Controllers: Introduction to PLC, basic structure, input/output processing; PLC programming, applications of PLC.  

MECHATRONICS (ME456)

0.75 credit, 3/2 periods/week     

Sessional

Introduction to control system toolbox in Matlab; system modeling and control with Matlab/Simulink; intelligent control; PLC programming; interfaceing with PC; data acquisition. 


	12

8

12
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	AUTOMOBILE ENGINEERING (ME415)

3 credit, 3 periods/week  

Introduction: General classification of motor vehicles, layout and main components, specification of an automobile. Performance of an automobile, calculation of total loads, tructive effort and propulsive power.

Chassis:  Frame and body, suspension system, springs, wheels and tires.

Engine: Types, comparison, rating and specification, constructional details of automobile engine, engine mounting, engine cooling and lubricating systems, exhaust system, emission control.

Transmission: Clutch, gear box, propeller shaft, universal joint, final drive, differential, rear axle and front axle, over drive, under drive.

Automobile Control System: Steering system, brakes and braking system, speed control and governing. Automatic control system.

Automobile Electrical System:  Battery and its maintenance, battery charging, generator and charging system, the cutout starting system, Bendix drive and Solenoid drive, self starter, lighting and wiring system .

Ignition System: Components, ignition timing and ignition advance, magnetos, carburetion and fuel injection system, firing order.

Repair and Maintenance: Servicing, tuning, overhauling, inspection and testing, trouble shooting, safety measures.

Recent Advancement in Automobiles: EFI system, variable valve timing, automatic clutch and gear-change, pollution control.

C. N. G.: Production, processing, conversion of petrol and diesel engines to CNG vehicles.
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	PETROLEUM ENGINEERING (ME419)
3 credit, 3 periods/week    

An overview of hydrocarbon reserves in Bangladesh.

Classification of rocks and hydrocarbon deposits and their genesis.

Geophysical Exploration of Oil and Gas: Origin, accumulation, composition and behavior of hydrocarbon reserves. 

Analysis and prediction of reservoir performance. 

Drilling rigs and their types. 

Rig moving equipment, rig components and their auxiliaries. 

Drilling operations: Vertical and direction drilling. 

Well logging and interpretation. 

Cracking and steaming. 

Well completion and cementation.
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	AERODYNAMICS (ME423)

3 credit, 3 periods/week    

Inviscid incompressible flow to include potential function, stream function, circulation and basic flows, Kutta‑Joukowski theorem; Aerofoil theory and wing theory.

Drag aircraft, propulsion and propeller; static performance problem, special performance problem. Introduction to stability and control; Longitudinal stability and control; Lateral and directional stability and control.


	12

26

	ENGINEERING ECONOMY (ME465)

3 credit, 3 periods/week  

Capital Investment: Cash flow diagram, interest‑simple and compound, discrete cash flow, continuous cash flow, present worth, future worth, uniform annual series payment, gradient cash flow, rate of return of single and multiple alternatives, MARR, effect of inflation, capital investment criteria, pay back. Replacement analysis, bonds, after tax economics analysis. 

Public Sector Economics: Capitalized costs, benefit‑cost ratio. Capital recovery and decision making.

Depreciation: Methods to calculate depreciation, switching between methods, depletion, appreciation, amortization, economic life, project evaluation.

Cost‑volume‑profit Analysis: Identification of different type of costs, break‑even analysis, marginal cost and margin of safety, analysis for single and multi product.

Sensitivity analysis and decision trees, decision making for large capital investment.


	10

8

8

9

3

	OPERATIONS RESEARCH  (ME469)

3 credit, 3 periods/week

Introduction: Modeling, assumptions, scope and limitation of O.R. models. 

Linear Programming: Mathematical formulation; maximization and minimization. Simplex method: general, big-M method, dual SIMPLEX method, degeneracy, duality, interpretation of the dual problem, Revised simplex method, sensitivity analysis.

Transportation Problems: Cases of balanced and unbalanced supply demand conditions, North‑West corner rule, VAM, Finding optimal solutions.

Integer Programming: Branch and bound algorithm, cutting plane algorithm.

Waiting Line Models: Application areas; Poisson arrival and exponential services. Analysis of single‑server cases, simple multiple‑server cases, exact solution, approximation methods for general queuing problems.

Markov Chain and its application, traveling salesmen problem.

Decision Analysis: Risk and uncertainty, criteria for decisions under risk, decision trees, criteria for decisions under uncertainty, game theory.

Dynamic programming for deterministic models, simulation, application to queuing systems. Introduction to NLP (non liner programming): Types of NLP, solutions of nonlinear equations. Lagrangian method. Khun – Tucker method.
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	PROJECT AND THESIS (ME498)

2.25 credit, 4.5 periods/week     

Experimental and theoretical investigation of various problems related to Mechanical engineering. The topic should provide an opportunity to the student in developing initiative, creative ability and engineering judgment. Individual or group study (preferably not more than two in a group) will be required.

A thesis will have to be submitted on the project at the end of Term.
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