POSTGRADUATE PROGRAMMES

DEPARTMENT OF MECHANICAL ENGINEERING

SCHOOL OF INFRASTRUCTURE, PROCESS ENGINEERING AND TECHNOLOGY

FEDERAL UNIVERSITY OF TECHNOLOGY MINNA

PHILOSOPHY

The philosophy of the Post Graduate Programmes of the Department is to turn out versatile engineers who combine sound academic background in engineering with well exposed industrial experiences in industries, commerce and public services.  The programme is aimed at producing high-level manpower for the nation’s quest for industrialization.

VISION

The vision statement is to pursue a programme that will attract experienced engineers who are eager to explore new methods and processes in engineering, in order to modernize it.

MISSION

To achieve the goals set above, the following areas are being focused and strengthened: Quality of candidates for admission; Quality and Strength of Academic and Technical Staff; Improved facilities for technical training; Well equip laboratories and workshops; Training of Academic and Technical Staff; Partnership and collaboration with industries, research and similar organisations both in private and public sectors of the economy.

DOCTOR OF PHILOSOPHY (PhD) PROGRAMME

The department runs PhD programmes in the following options:

1. Design & Solid Mechanics Engineering.
2. Industrial & Production Engineering.
3. Materials & Metallurgical Engineering. 
4. Thermofluid &Power Plant Engineering; and 
5. Foundry Engineering.
ADMISSION REQUIREMENTS

(i) Candidates must have five Credit passes including English, Mathematics, Physic, and Chemistry O’ Level.
(ii)  Candidates for admission to PhD shall be Master degree graduates of the Federal University of Technology, Minna or Master degree graduate of other Universities or holders of equivalent qualification/experience specified for the course recognized by Senate. Such Master degree candidates must have attained an average performance of “B” Grade or weighted average of 60% or a minimum CGPA of 3.50 in their Master degree programme.

COURSE WORK REQUIREMENT
Students of PhD who are not graduates of FUT Minna will be required take four (4) units of compulsory courses been offered at the Master level and pass with ‘C’ grade. And graduates of FUT Minna who did not pass those courses with grade “C” will also be required to register for such courses. These courses will be specified at the Department. In addition, if the major supervisor finds that the student has to remedy some courses in the area of his research, the supervisor will advise the student to take such course. All course work that is examinable must have a continuous assessment component and must be passed with B grade. Registration, Duration and all other requirements as per Postgraduate School regulations and guidelines shall apply.
COURSE DURATION
PhD Students may register as either full-time or part-time at the beginning of a session. Normal duration for PhD programmes shall be as follows:

	FULL TIME
	Six (6) semesters as minimum

Twelve (12) semesters as maximum

	PART TIME
	Ten (8) semesters as minimum

Fourteen (14) semesters as maximum


MASTER OF PHILOSOPHY (MPhil) PROGRAMME

Mater of Philosophy (MPhil) is a unique research-focused degree that offers students an opportunity to develop advance research skills, work independently on research thesis and gaining an in-depth knowledge in their respective field.

OBJECTIVES:
The MPhil Degree Programme in Mechanical Engineering is aimed at:

(i) Enhance development of advanced research methodologies and analytical skills, allowing candidates to conduct rigorous and high-quality research.
(ii) Enable candidates to gain deeper understanding of their chosen subject by focusing on specific research project or thesis.
(iii)   Enable the candidate preparedness for doctoral research as they are considered a stepping stone offering a foundation in research and scholarship.

(iv) Endow candidate with requisite skills and knowledge that can lead them to career opportunities in various sectors such as Academia, research institutes, and the private sector.
ADMISSION REQUIREMENTS:

To gain admission into the Master of Philosophy programme in Mechanical Engineering, a candidate must fulfil the followings:
i. A very good Bachelor’s degree relevant to Mechanical Engineering is a fundamental

ii. Master’s degree with a minimum weighting point of 60% or a CGPA of 3.5 on a scale of 5-point

iii. Submit a research proposal outlining the research interest detailing the topic and the proposed methodology

iv. Demonstrate ability to conduct independent research and clear understanding of chosen field of research.

v. Submit a statement of purpose explaining the drive for seeking mPhil and the expected career goal.
vi. Other requirements as may be deem fit by the postgraduate school.
COURSE DURATION



i. Full-time: A minimum of three (3) semesters and a maximum of six (6) semesters

GRADUATION REQUIREMENTS:
To graduate with an MPhil degree, a candidate needs to complete a research project and write a thesis or dissertation, which is then reviewed and approved by a committee of Examiners approved by the University Senate.

COURSE STRUCTURE

Unlike most other master’s qualifications, the MPhil is a pure research degree. Whereas the regular master’s degree will include some taught units, an MPhil is based entirely on the completion of an independent thesis. A candidate will undertake this work under the guidance of an academic supervisor, but won’t normally have any other significant timetabled classes or assessments


MASTER OF ENGINEERING (MEng) PROGRAMME.

OBJECTIVES:

The MEng Degree Programme in Mechanical Engineering is aimed at:

(i) Exposing the candidates to advanced courses in mechanical engineering.

(ii) Inculcating in the candidates the necessary research skills in science and technology through supervised research, seminar presentations and the presentation of thesis work.
ADMISSION REQUIREMENTS:

(i) Candidates must have five Credit passes including English, Mathematics, Physic, and Chemistry O’ Level.
(ii) A minimum of Second-Class Lower from Federal University of Technology, Minna or any other recognized University.

(iii) Candidates with Post-Graduate Diploma (PGD) in relevant fields with a minimum of upper credit or a CGPA of 3.50 and above may be considered.  
COURSE DURATION



(i)
Full-time: A minimum of three (3) semesters and a maximum of six (6) semesters

(ii)
Part-time: A minimum of four (4) semesters and a maximum of eight (8) semesters.

GRADUATION REQUIREMENTS:

MEng degree, in Mechanical Engineering will be awarded to the candidate who has met the following requirements:

(i)      Satisfactory completion of the specified minimum 31 credits of courses comprising 24 Units of Coursework, 1 unit of Seminar and 6 Units of Research.

(ii)  Satisfied both the Internal and External Examiners appointed by the Senate.
(iii) Satisfied the School Board and Senate.
(iv) A candidate who scored not less than aggregate of 60% or a grade of B after evaluation by the panel of Examiners may apply for conversion without necessarily making fresh application for admission for a Ph, D programme
COURSE STRUCTURE

Each course of study consists of two sections: The first two semesters of 15 weeks each are devoted to formal lecture series together with associated coursework, assignments, tutorials, laboratory and design work after which the examinations are held at the end of each semester. The remainder of the year is devoted to a major project, which may be on design, or computer application, or experimental investigation, or industrial problem solving. Computer oriented techniques are of central importance to modern design and numerical / experimental analysis. The University has extensive computing facilities provided in the Computer Centre and in the department. This is reflected in the general flavour of the course. Satisfactory completion of the prescribed examinations, coursework and project will qualify for the award of the degree of MEng. in accordance with the University’s regulations.

The Master programme in Mechanical Engineering provides advanced professional knowledge and research opportunities in the following options:
1. Industrial & Production Engineering;

2. Materials and Metallurgical Engineering

3. Design & Solid Mechanics Engineering

4. Thermofluid & Power Plant Engineering;  

5. Foundry Engineering; and

6. Energy Studies and Environment.

FIRST SEMESTER

	COURSE CODE
	COURSE TITLE 
(Compulsory Courses)
	CREDIT UNIT
	STATUS

CORE (C)

	MEE 810
	Research and Experimental Techniques
	2
	C

	MEE 811
	Numerical Analysis and Computation

	2
	C

	MEE 812
	Finite Element Methods
	2
	C

	MEE 813
	Project Management
	2
	C

	
	Sub total
	8
	

	
	Industrial and Production Engineering
	
	

	MEE 814
	Industrial and Production Management
	2
	C

	MEE 815
	 Metal Forming and Production Processes
	2
	C

	MEE 816
	Advanced Metal Casting
	2
	C

	MEE 817
	Operations Research
	2
	C

	
	Sub total
	8
	

	
	Total
	16
	

	
	Materials and Metallurgical Engineering
	
	

	MEE 818
	Furnace Technology
	2
	C

	MEE 819
	Iron and Steel Metallurgy
	2
	C

	MEE 830
	Non-Ferrous Metal Production
	2
	C

	MEE 831
	Advanced Physical Metallurgy
	2
	C

	
	Sub total
	8
	

	
	Total
	16
	

	
	Design and Solid Mechanics Engineering
	
	

	MEE  832
	Advanced Mechanical Engineering Design
	2
	C

	MEE 833
	Mechanical Vibrations
	2
	C

	MEE 834
	Theory of Elasticity
	2
	C

	MEE 735
	Theory of Plasticity
	2
	C

	
	Sub total
	8
	

	
	Total
	16
	

	
	Thermofluid and Power Plant Engineering
	
	

	MEE 836
	Advanced Thermodynamics
	2
	C

	MEE 837
	Advanced Fluid Mechanics
	2
	C

	MEE 838
	Heat and Mass Transfer
	2
	C

	MEE 839
	Fuels and Combustion
	2
	C

	
	Sub total
	8
	

	
	Total 
	16
	

	
	Foundry Engineering
	
	

	MEE 850
	Ferrous Foundry Technology

	2
	C

	MEE 851
	Mould and Core Making Materials and Methods
	2
	C

	MEE 852
	Non-Ferrous Foundry Technology
	2
	C

	MEE 853
	Modern Foundry Processes
	2
	C

	
	Sub total
	8
	

	
	Total
	16
	

	
	Energy and Environmental Engineering
	
	

	MEE 854
	Introduction to Energy Studies
	2
	C

	MEE 855
	Management of Energy Systems

	2
	C

	MEE 856
	Fossil Fuels and Combustion
	2
	C

	MEE 857
	Thermal Power Plant Engineering
	2
	C

	
	Sub total
	8
	

	
	Total
	16
	


           SECOND SEMESTER
	COURSE CODE
	COURSE TITLE
	CREDIT UNIT
	STATUS

ELECTIVES (E)

	Industrial and Production Engineering

	MEE 820
	Welding Engineering
	2
	E

	MEE 821
	Production Cost Analysis and Control
	2
	E

	MEE 822
	Advanced Machine Tools
	3
	E

	MEE 823
	Industrial Management and Statistics
	3
	E

	MEE 824
	Quality, Reliability and Ergonomics
	3
	E

	MEE 825
	Numerical Control of Machines
	3
	E

	MEE 826
	Computer Aided Manufacture
	3
	E

	
	Total
	18
	

	Materials and Metallurgical Engineering

	MEE 827
	Process Metallurgy
	2
	E

	MEE 828
	Powder Metallurgy
	2
	E

	MEE 829
	Defects in Crystals
	2
	E

	MEE 840
	Deformation Processing

	2
	E

	MEE 841
	Mechanical Behaviour of Materials
	2
	E

	MEE 842
	Composite Materials
	2
	E

	
	Total
	12
	

	Design and Solid Mechanics Engineering

	MEE 843
	Computer Aided Design
	3
	E

	MEE 844
	Fracture and Fatigue Mechanics
	2
	E

	MEE 845
	Material Selection and Costing
	2
	E

	MEE 846
	Advanced Engineering Dynamics
	2
	E

	MEE 847
	Advanced Strength of Materials
	2
	E

	MEE 848
	Plant Design
	2
	E

	
	Total
	13
	

	Thermofluid and Power Plant Engineering

	MEE 849
	Thermal Power Systems

	2
	E

	MEE 860
	Turbo machinery
	2
	E

	MEE 861
	Computational Fluid Mechanics
	2
	E

	MEE 862
	Fluidization
	2
	E

	MEE 863
	Energy Studies
	2
	E

	MEE 864
	Gas Dynamics
	2
	E

	
	Total
	12
	

	Foundry Engineering

	MEE 865
	General Foundry Method
	3
	E

	MEE 866
	Physical and Mechanical Metallurgy
	3
	E

	MEE 867
	Inspection and Quality Control
	2
	E

	MEE 868
	Heat Treatment of Castings
	
	E

	MEE 869
	Heat Transfer and Solidification of Castings
	2
	E

	MEE 880
	Foundry Planning and Design

	2
	E

	
	Total
	14
	

	
	Energy and Environmental Studies
	
	

	MEE 881
	Fluidized Bed Combustion Tech
	3
	E

	MEE 882
	Energy from Wastes
	2
	E

	MEE 883
	Energy and Pollution
	2
	E

	MEE 884
	Energy Economics
	2
	E

	MEE 885
	Direct Energy Conversion
	2
	E

	MEE 886
	Biomass
	2
	E

	MEE 887
	Solar Energy
	2
	E

	MEE 888
	Hydropower Energy
	2
	E

	
	Total
	17
	



      THIRD SEMESTER
	COURSE CODE
	COURSE TITLE
	CREDIT UNIT
	STATUS

CORE (C)

	MEE 889
	Seminar
	1
	C

	MEE 899
	Research Project
	6
	C


NOTE: All the four (4) Compulsory Courses are common to all options, while all the core courses under each option are compulsory. Each student is required to pass a minimum of 10 units of electives.
7.0
COURSE SYNOPSES – Common Compulsory Courses

MEE 810
RESEARCH AND EXPERIMENTAL TECHNIQUES         (2 credits)

Use of Libraries; Literature Searching and Information Patenting; Verifying of papers and report organization of research, experimental planning General principles of linear and angular measurements. Measurement of straightness, flatness. Squareness alignment, roundness and circularity. Circuit techniques. Mechanical, Optical, electrical and pneumatic measuring methods as applied to pressure measurements, of load, deflection and strain. Measurement of steady and unsteady pressure measurements, pressure sensitive elements. Flow measurements. Statistical analysis of experimental results. Computer in Design and analysis of systems. 15h  (T), 45h (P).


MEE 811
 NUMERICAL ANALYSIS AND COMPUTATION             (2 credits)


Numerical methods for solving linear and non-linear algebraic equations; Iteration, optimization techniques; Numerical differentiation and integration; solution partial differential equation with engineering applications; finite difference formulation and application to engineering problems; Computer programming; Techniques and languages. Various energy theorems and their engineering applications; Finite element methods; Computer application to these numerical approaches. 30h (T)


MEE 812
FINITE ELEMENT METHODS                                          (2 credits)



Finite Element Theory; The concept of an element; Various Element shapes (Beams, Plates, Solid elements, Axisynmetric Elements); Trial Functions, Shape Functions, Higher-Order Elements, Calculation of element Matrix; Element Transformation; Assemblage of Element Matrices; Boundary Conditions, Band width; Solution of Global Equations; Rayleigh-Ritz and Weighted Residual Methods. Application of Finite element Methods; Plane Stress and Plane Strain Analysis; Torsion of Prismatic Shafts.


Finite Strain Tensors and Associated Stress Tensor; Solution procedure for Static problems. Linear Modes, Iteration Schemes for Transient Response, Mass Matrix (consistent and Lumped). Heat Transfer.


Variational formulation; Element Boundary Matrices; Linear Triangular Element, Linear Triangle Applications: Internal source, Free Convection; Linear Rectangles; General Elements; Numerical Integrated arrays; Orthographic Conduction; Axi-symmetric formulation; Radiation effect.


MEE 813
PROJECT MANAGEMENT

                             (3 Units)


Project Feasibility Analysis, Project Planning, Project Formulation, Project Design. Project Scheduling and Control using Network Methods. Project Costing. Cost Duration Analysis. Limited Resource Scheduling. The Resource Balancing Problem. Project Appraisal. Project Reporting. 30(T), 45(P)


INDUSTRIAL AND PRODUCTION OPTION – Core Courses

MEE 814    INDUSTRIAL AND PRODUCTION MANAGEMENT
     (2 Credits)


Industrial Relations, Health and Safety at work; Company Structures; Production Planning and Control; Plant Layout Systems, Work-Study, Method Study and Work Measurement; Time Study. Material Handling Equipment, Ordering, Inventory Control; Labour and Labour control. Job evaluation, Training and Implementation changes. Batch production control, Flow System Control.


MEE 815
METAL FORMING AND PRODUCTION PROCESSES    (2Credits) 


Plastics and High Energy Forming; Yield Criteria; Plastic Flow Equipment, Slipline Field Theory; Theoretical Analysis of Selected Forming Processes such as: Wire Drawing, Rolling, Extrusion, Blanking and Piercing Forging. High-Energy Forming Methods. Technological and Metallurgical Aspects of Forming Processes: Forging, Rolling, Sheet and Wire Drawing, Shearing Processes, Coining, Bending, e.t.c.


Industrial Finishing:

i. Polishing Burning, diamond tools, wire brushing, harperising barreling vibratory electrolytic polishing, abrasive blast treatment.

ii. Roughening, sand blasting, metal shot blasting, anodizing.

iii. Cleaning in solvent, alkaline, metal shot blasting.

iv. Pickling and dipping 

v. Plating: Copper, Nickel, chromium and zinc.

vi. Converting coats.

vii. Paints

Residual stress in metal forming processes evaluation, reduction and heat treatment effect.
MEE 816
ADVANCED METAL CASTING
                      
                 (2 Credits)

Concept of Net or Near-Net Processing and Technological Factors such as dimensional accuracy, surface finish, energy efficiency and improved materials, product integrity and reduced manufacturing costs; Technological characteristics, Process Parameters and Control of Near-Net-Shape Casting Processes viz Investment Casting; Ceramic Moulding; Vacuum Moulding; Plaster Moulding; Squeeze Casting and Rheocasting; Gravity, Low-Pressure and High-Pressure Die Casting Processes. Sand Reclamation.

Production, Properties, and Application of Spheroidal Graphite, Compacted Graphite and Austempered Ductile Cast Iron. Analysis of important Casting Defects and Remedial Measures. Salvaging of Casting.

MEE 817
OPERATIONS RESEARCH
                                         (2 Credits)


Linear Programming (Simplex Method); Non-Linear Programming, Dynamic Programming; Application of Programming to Engineering problems; Project Planning and Control, CPM and PERT, Cost-Time trade-offs; Research Scheduling (allocation). Probabilistic Networks, Queuing Theory, Simulation Modelling; Transportation and Assignment Models; Computer Applications to Engineering Research Problems.

ELECTIVES

MEE 820
WELDING ENGINEERING 
                         
      (2 credits)

Detailed study of processing variables involved in Joining materials by Welding, Brazing and Adhesive Bronching, Testing Inspection and Properties of Welded Joints. Stress Analysis of Welded Structures, including a brief introduction to Variational and Finite Element Methods. Weld defects and quality control including code philosophies. Residual stresses and distribution welded studes, Fatigue and fracture of welds. Effect of Corrosion and Residual Stresses on Weld Strength. Friction Welding of Plasma Metals Metallurgical aspect of Welding. 30h(T), 45h(P).

MEE 821
PRODUCTION COST ANALYSIS AND CONTROL
     (2 Credits)

Engineering Economics, Production Economics and the Significance of Production Cost, Cost Analysis (objectives & Control); Investment Techniques, Review of Standard and Marginal Costing, Overhead Absorption, Variance Analysis, Break-Analysis, Budgetary Control, Profit Planning and Profitability Analysis.

MEE 822
ADVANCED MACHINE TOOLS

                             (3 Credits)

Metal Cutting: Theory of Chip Formation; Angle of Tool Surface; Types of Tool Materials available and their applications; Cutting Conditions for Economic Tool Life; Machinability of Work Piece Materials; Cutting action of Milling Cutters, Drills, Broaches, e.t.c. Grinding Processes:
Selection of Grinding Wheels and Quality of Surfaced Produced; Lapping and Honing; New Metal Removal Processes; Electrochemical Machining and Spark Erosion. Machine Tools Construction: Principles of Design of Machine Frames, Gear Boxes, Spindles, Bearings and Sideways; Factors limiting the performance of Machine Tools; Economic Selection of Machine Tools; Mechanical Devices for Automatic Controls; Electrical Control with Feedback and Digital Programming.
MEE 823
INDUSTRIAL MANAGEMENT AND STATISTICS           (2 Credits)

Functions of Managers; Organization for Production; Resource Allocation and Scheduling, Probability Theory and Distributions; Statistical Measurements, Test of Significance; Regression and Correlation Analysis.

MEE 824 QUALITY CONTROL, RELIABILITY AND ERGONOMIC   (3 Credits)
Quality Control Principles and Concepts; Economics of Quality Organization and Management of Control; Control Charts (for Variables and Attributes), Sampling Systems and Defects Control, Material and Product Control. Reliability:
Frequency Distributions of Life and Reliability, Estimation of Distribution Parameters, Reliability Design and Testing,, Acceptance sampling, Life Testing, Exponential and Weibull Models. Computer Applications in Quality Control; Use of National and International Standards. Economics:
Human Factors in Engineering, Application of Human Factors and Engineering Practice in Accidents Prevention and Reduction of Health hazards.
MEE 825
NUMERICAL CONTROL OF MACHINES

    (3 Credits)

Machine tool principles and applications, metal removal processes theory of metal cutting, tool materials, and tool life. Economics of machining. Heat in metal cutting. Three-dimensional cutting. Vibration of machine tools. Principles of numerical control. Numerical control programming and programming languages and their applications. Managerial problems of Numerical control. Theory of Electro-Chemical machining (E.C.M.) and practical applications. Electro-Discharge Machining (E.D.M.) theory and practical applications. Recent development in machine tools. 30h(T); 45h(P).


MEE 
826 COMPUTER – AIDED – MANUFACTURE


     (2 Credits)

Introduction to Manufacturing Systems Controls; Manufacturing Systems, `Management System and Information; Computer Applications to Manufacturing Automation; Computer Application to Processes; Introduction to Computer-Aided Design; Computer Tools for Engineering Analysis and Computer Graphics.

METALLURGICAL AND MATERIAL ENGINEERING OPTION – Core Courses 

MEE 818
FURNACE TECHNOLOGY                                                   (2 Credits)

Refractories:  
Properties, Classification, Processing and Transformations during Processing, Testing and Applications. Heat General for Furnace Operation: Solid, Liquid and Gaseous fuels, Kinetics of Combustion and Heat Transfer. Heat Transfer, Heat losses and Heat Recovery in Furnace; Burners; Electrical Heating in Furnaces.
Furnace Design: Combustion Calculation, Material and Heat Balance Calculation for Smelting and Refining Furnaces. Design Calculations for Electrical furnaces.

MEE 819
IRON AND STEEL METALLURGY                                     (2 Credits)

Production of coke, Pig Iron, Sponge Iron, Cast Iron and Carbon Steels. Construction and Operational Characteristics of Furnace and Bessemer and Oxygen Converters. Melting Process, Reduction and Oxidation Periods of Melting. Desulphurization and blow operations. Gases in Metals, the Relationship between Carbon and Oxygen in Liquid Metals. Manufacture of Low-alloy and High-alloy Steels, Alloy Cast Irons, High Strength, Heat Resistance and Tool Steels, Deep-drawing Steels and Stainless steels. Construction and Operational Characteristics of Induction Furnaces. 

45h (T).

MEE 830
NON-FERROUS METAL PRODUCTION
         
     (2 Credits)

Properties, Uses Manufacturing Techniques and Metallurgical Considerations of Non-ferrous Metals including Copper, Aluminum Nickel, Chromium and Magnesium and their Alloys. The applications of these Non-ferrous Metals in Engineering. Fluxing, Degassing and Grain refining of Non-ferrous Alloys. 30h (T).

MEE 831
ADVANCED PHYSICAL METALLURGY

     (2 Credits)

Development and Stability of Metallurgical Microstructure. Effect of Microstructure on Mechanical Properties such as Strength and Hardness. Structures produced by Plastic Deformation and Annealing. Recovery, Recrystallization, Grain Growth. Deformation and Annealing Textures. Coarsening and Thermal Stability. Deformation and Strengthening Mechanisms. Deformations maps. Typical alloys systems. 30h (T).

MEE 827 PROCESS METALLURGY
                                          
     (2 Credits)

Classification of Extractive Metallurgy Processes. Gas-solid Reactions and Oxide Reduction. Slag-Metal Reactions in Smelting. Metallurgical Processes such as Iron Blast Furnace, Basic Oxygen Steel Making; Direct Reduction and Electric Furnace Steel Making, Stainless Steel Making by the AOD process; Copper Smelting, Manganese Nodule Processing by liquid ion exchange separation; Halide Processing; Ferroalloy Production. 30h (T).

MEE 828
POWDER METALLURGY

                             (2 Credits)

Production and Testing of Metal Powders. Compacting of Powders. Press and Die Design. Theory of Compacting, Sintering of Compacts. Theory of Sintering with and without a liquid phase. Furnaces and atmospheres. Hot Pressing properties of sintered Powder and their relation to processing conditions. Industrial Applications. 30h (T).

MEE 829
DEFECTS IN CRYSTALS 
          

                             (2 Credits)

 Treatment of Point, Line and Plane Defects in Crystals. Discussion of Geometrical Structures and various Physical Properties such as Stress Fields, Energies and Mobility. Interaction between Defects including Point Defects Clustering, Point Defect Dislocation Climbs. Grain boundaries as Point Defects sources/sinks; Dislocation Energies and Motions and their relation to Mechanical Properties. 30h (T).

MEE 840
DEFORMATION PROCESSING                                    
     (2 Credits)

Processing for Shape Change and Property Control by Plastic Deformation. Yield behaviour in Isotropic and Anisotropy Materials, Continuum Plasticity, Use of Constitutive Relations, Structural Basis of Anisotropy, Upper Bound of Forces, Friction Control, Flow Instability, Draw Ability and Super Plasticity. Theory of Metal Working Operations and Metal Flow. Experimental Approaches to Metal Processing. 30h (T).

MEE 841
MECHANICAL BEHAVIOR OF MATERIALS        
     (2 Credits)

Review of Elasticity Theory. Elements of Plasticity Theory. Strengthening Mechanisms in Metals. Mechanical Behaviour of Polymers. Application and Principles of Linear Elastic Fracture Mechanics to Brittle Fracture and to Fatigue Crack Propagation. Micro Mechanisms of Fracture (cleave, ductile fracture, fatigue, creep, stress corrosion cracking). Principles of Failure Analysis. Study of Mechanical Behaviour of Pure Metals and Alloys above the minimum Recrystallization Temperature. Mechanisms of Deformation and Fracture at Elevated Temperatures. Creep Theories. Applications of Stress Rupture and Thermal Fatigue Testing. Strengthening Principles of Super Alloys and Refractory Metals. 30h (T).

MEE 842
COMPOSITE MATERIALS                                                   (2 Credits)

Techniques of Processing Metal, Ceramic and Polymer Composites. Special problems in Composites such as Failure Mode, Bonding, Inter Laminar Failure and Elastic and Thermal Stress Concentration. Elastic properties of Constituent Components and Laminated Structure based on Tensor and Matrix Notation. Property Prediction of Isotropic and Anisotropic Composite Structures using Theoretical and Empirical Models.

DESIGN AND SOLID MECHANICS ENGINEERING OPTION – Core Courses
MEE 832
ADVANCED MECHANICAL ENGINEERING DESIGN   (2 Credits)
Engineering Design. Industrial Design. Optimum Design. Design Realization. Stress Analysis in Design. Models and prototypes. Patents and Design. Registration. Launching a product. Group Design projects. 30h (T) 45 (P).


MEE 833
MECHANICAL VIBRATIONS



     (2 Credits)

Review of Free, Forced and Damped Vibrations of Systems. Response to Harmonic, Periodic and Non-periodic Excitations. Multi-degree of Freedom systems. The Lagrange’s Equations’ Vertical displacement, D’Alembert’s Principles, Lagrange’s Equations, Generalized Forced. Matrix methods applied to Multi-degree of Freedom systems. Transient Vibrations. Numerical Methods. 30h (T) 45h (P).

MEE 834
THEORY OF ELASTICITY 

                             (2 Credits)

Theory of Elasticity, Equilibrium, Compatibility, Stress Strain Relations, Compatibility Equations in Rectangular Co-ordinates. Compatibility Equations and solutions in polar co-ordinates. Stress Concentration around Circular Holes, Rigid Attachment, Rim Reinforcement. Energy Methods of Structural Analysis. Membrane analysis of Shells, Stress Resultants, Deformations. Flat plates in Bending Equilibrium, Moment-Curvature Relationships. Rectangular plates, Circular plates under axially symmetric loading; Use of standard solutions. Edge solutions for Cylindrical Shell under Axi-symmetric Loading (Beam on elastic Foundation), Edge Co-oefficents.30h (T).

MEE 835
THEORY OF PLASTICITY

                     
     (2 Credits)

Definitions of Stress, Strain Rate, Idealized and Empirical Stress-Strain Curves. Effects of Temperature, Strain Rate, Pressure on Material Properties. Three dimensional Stresses and Strain, Invariants, Molar’s caroled Yield criteria, Stress-Space Representation, Stress-Strain Relations, Plastic Potential, Maximum Work Hypothesis. Effective Stress-Strains. Simple Forging and Simple Metal Forming Analysis, Friction. Plastic Bending and Torsion; Residual Stresses. Pressurized Thick Hollow sphere and Cylinder, Residual stresses, Influence Displacement. Plastic Instability, Thin Tubes, Spheres, diaphragms. Load Bounding, Tangential Velocity Discontinuities.  Plane Strain. 30h (T).

ELECTIVES
MEE 843
COMPUTER AIDED DESIGN 
                                
     (2 Credits)
  
Hardware: Display Devices, Hardcopy Devices, Interactive Input devices. Transformations; Translation; Rotation; Scaling; Reflection; shear Homogeneous Co-ordinates; Rotation about an Arbitrary Axis, Composite Transformations. Three- Dimensional Viewing; Parallel and Perspective Viewing Transformations; Geometric Modeling; Wire Frame Representation; Free Form Surface; Parametric Equations; begiod spine curves; Solid Modeling; Constructive Solid Geometric Boolean Operations. Basic Design Calculations. 30h (T) 45 (P).

MEE 844
FRACTURE AND FATIGUE MECHANICS
                 (2 Credits)

Review of Stress – Strain Relations in Fracture Mechanics, Theories and Modifications of Recent Advancements. Role of Solid Structure on Cleavage and Ductile Fracture. Fatigue Phenomenon, Theories and Recent Advancements. Environmental Effects. Embrittlement, Crack Initiation and Growth. Fracture of Specific Materials. Thermal and High Strain Fatigue, Fatigue Life Distribution. Cumulative Damage. Fracture Mechanics, Analysis of Fatigue, Crack Propagation and Brittle fracture. 30h (T). 

MEE 845
MATERIAL SELECTION AND COSTING                          (2 Credits)

Motivation for selection; Cost Basis for Selection, Establishment of Service Requirements and Failure Analysis. Selection for Mechanical properties, Static Strength, Toughness, Stiffness, Fatigue, Creep and Temperature Resistance. Selection for Surface Durability; Selection for Corrosion Resistance; Selection for Wear Resistance; Relationship between Materials Selection and Materials Processing. 30h (T). 
MEE 846
ADVANCED ENGINEERING DYNAMICS             
      (2 credits) 

Non-linear Vibrations; Origin of Non-linearity, Phase Plane, Duffing equation, Van Der Pole equation, Stability, Continuum Mechanics; Itamiltoris Principle; One dimensional system; Galerkin and Ritz Methods. Effects of Mechanical Vibrations. Periodic, Random, and Transient Signal Analysis. Mechanical sources of Noise and Vibration. Reduction Techniques.  Physiological and Legal aspects of Noise. Rigid Body Dynamics 30h (T). 

MEE 847
ADVANCED STRENGTH OF MATERIALS 
                  (2 credits)

Advanced Topics in Bending Moments and Shear Force Beams. Stress and Strain in Shells under Internal and External Pressure. Columns and Struts. Bending of Beams. Transformation of Stresses. Mohr circle. Failure Theories. Thick Walled Pressure Vessel. 30h (T).  

MEE 848
PLANT DESIGN 
                                                        
     (2 Credits) 

Design Objectives, Systems Engineering, Value and Optimization Concepts. Decision Making under Risk and under Uncertainty; Subjective decision-making. Baye’s theorem. Plant availability, reliability and maintainability Prediction. Economic considerations, Life-circle costs, Financial and Manpower Resource Allocation for Plant Operation. Design Review Strategy and Analysis Methods. Quality Assurance; Design Obligations; Contractual Agreements, Planning Large-scale Design Projects. Component Design, Modular Construction. The application of CAD to Plant Design. 30h (T).

THERMO FLUIDS AND POWER PLANT ENGINEERING OPTION –
CORE COURSES

MEE 836
ADVANCED THERMODYNAMICS
                
     (2 Credits)

Equilibrium of Thermodynamics Systems: - 
Concept of Equilibrium, Spontaneous Change and Criterion of Stability.  Equilibrium of systems:-
Introduction of system obeying Vanoder Wall’s Equation of State. Thermodynamic Properties of Systems of Constant Chemical Composition: - Thermodynamic Properties, Thermodynamic Relations for Pure Substances. Applications of Thermodynamic Relations. Relationships between the Specific Heats at constant Volume and Specific Heats as constant Pressure. The Claudius – Clapeyon Equation. Liquefaction of Gases.  Thermodynamic Properties of Ideal Gases and Ideal Gas mixture of constant composition: - State Equation for all Ideal Gases. The Internal Energy and Enthalpy of an Ideal Gas. Entropy for an Ideal Gas. Mixture of Ideal Gases. Heats of Reaction or Calorific Values and Adiabatic Combustion.  Heats of Formation and Hess’s Law. Entropy Of Ideal Gas Mixture: Thermodynamics Properties of Gas Mixture with Variable Composition:- Thermodynamic Relation for Mixture of Variable Composition: The chemical potential. Chemical Stoichiometry and Dissociation. Chemical Equilibrium Process – Equilibrium and Frozen Flows. Application of Thermodynamics to Special Systems:- Elastic Systems. System with surface tension. Reversible cell. Magnetic Systems. Steady state or irreversible. Thermodynamics. Thermoelectricity.
30h(T), 45h (P).

MEE 837
ADVANCED FLUID MECHANICS
                             (2 Credits)

Governing Equations of Approximations: Continuity and Navier – Stroke’s equation in Cartesian and Cylindrical Polar Co-ordinates, Effects of Compressibility, Low Reynold’s number Flows, Boundary Layer Concept and Inviscid Irrotational Flow. Irrotational Flows: Velocity Potential and Stream Function, Laplace’s Equation, Simple Analytic Flow Patterns and Analogy with Conduction Isotherms. Laminar Boundary Layers: 
Momentum integral equation, prediction of growth and separation in a pressure gradient. Turbulent Shear Flows: Turbulent Structure and Shear Stress, Eddy Viscosity Concept, Mixing Length Models in Boundary Layers, Pipes and Boundary Layers, Boundary Layer Velocity Profiles and Development, Prediction in a Pressure Gradient (Head’s entrainment method). Flow Measurement: 
Prediction and control of transition and separation, Fluidic Devices, Effect on Heat Transfer.  One Dimensional Compressible Flow: Gas Pipelines with Friction and Heat Transfer, Transient Flows and Moving Shocks, Water-Hammer with Instantaneous Shut-down, Rapid shut-down in Long Pipes with Gases and Liquids. 15h (T), 45h (P).

MEE 838
HEAT AND MASS TRANSFER

                             (2 Credits)

Conduction Heat Transfer:
Steady and Transient Heat Conduction for Various Boundary Conduction. Heat Transfer by Convection. Thermal Radiation Heat Transfer. Heat Exchangers – Types and Calculations. Mass transfer Diffusion in Two-component / fluid phase Systems, Concentration, Film and Overall Coefficient and Heat-mass Analog, Schmidt Number. Momentum Transfer. Navier Stroke’s equation. Boundary Layer Theory and Thickness, Velocity Distribution. Laminar and turbulent Boundary Layers, Drag, Flow through Conduits and Flow through Submerged Bodies.       30h (T), 45h (P).

MEE 839 
FUELS AND COMBUSTION
                        
     (2 Credits)

Methods and Technologies for Producing Clean Liquid, Gaseous and Solid Fuels from Coal, Oil Shale and Tar Sands. Properties and Chemistry of Raw and Product Fuels. Comprehensive Treatment of Combustion Principles and their Applications. Combustion Modelling: Detailed Theoretical Study of Steady and Unsteady Combustion Processes in Homogeneous and Heterogeneous Systems. Example from Laminar Flames. 30h (T).  

ELECTIVES

MEE 849
THERMAL POWER SYSTEMS 
                         
     (2 Credits)

Introduction:
Source of Energy for Prime Movers, e.g., Coals, Gas, Oil, Nuclear Power, etc. Relative efficiencies of various power plant, e.g. IC Engines, Gas Turbines, Steam Turbines, Power Stations. Reciprocating Engines: Engine types; Spark-ignition and Diesel, Four-Stroke and Two Stroke, Scavenging Mechanics. Combustion Systems: Chamber Designs, Fuel Preparation Performance Calculations. Spark-ignition Engine Combustion; Phenomenological Models, Flame Speed Approaches, Two-zone Models, Multidimensional Calculations. Boilers, Evolution, Types and Applications. Heat transfer, Fluid Flow and Water Circulation. Thermal Testing. Fire tube boilers – Designs for Output, Efficiency and Reliability, 15h (T), 45h (P).

MEE 
860 TURBOMACHINERY

                                                     (2 Credits)

One-dimensional Performances of Turbomachine Stages. Analysis and Production of Stage Power Transfer – Factors influencing Losses and Efficiency Performance of Multi-stage Compressible Flow Machines. Circulation in Two -dimensional Cascade Flows and its Relationship to Energy Transfer and Blade Surface Diffusion. Machine Losses and their Relationship to Surface Diffusion and Vortex Rool-up Behaviour. Combustion Chamber Design. Blade croling. Engine Arrangements, e.g., Turbotan, Reheat, Variable Inlet Geometry, e.t.c.  Turbocharger Components. 
30h (T).

MEE 861 COMPUTATIONAL FLUID MECHANICS

          
    (2 Credits)

Numerical Operations for Differentiation and Integration: The Linear, Quadratic and Central Difference Interpolation formulas. Fluid – Flow Problems represented by Ordinary Differential Equations; One-dimensional, Compressible Flows involving Simultaneously Two or more of the effects such as Friction, Heat Transfer, e.t.c. Solution of the Boundary Layer Thickness as a function of position arising from the use of the Von-Karman Integral Momentum Equation particularly where there is non-zero pressure gradient in the free stream. Solution of the Non- linear Blansins equation for determining the velocity profile. Introduction to Numerical Integration and Ordinary Differential Equations. 
Steady-Flow Problems represented by Partial Differential Equations: An Introduction to Steady-flow Boundary-Value Problem Potential Flow
 Viscous Laminar Incompressible flow in a Duct. Numerical solution of the Naview – Strokes Equation for Low Reynolds numbers. 
15h (T), 45 (P).
MEE 862
FLUIDIZATION

                      

                 (2 Credits)

Regimes of Fluidization, Slugging, Spouted and Partientate Fluidized Beds Motion of a Single Bubble in Fluidized Beds. Bubble Behaviour and Growth in a Multi-Bubble Bed. Properties of Emulsion Phase in Dense Bubbling Beds. Gas-solid reactions. Treatment of Particle Ensembles. Conversion of Gas in Bubbling Systems. Analysis of Non-catalytic Gas Solid Reactions. Applications to Heat Exchangers and Fluidized Bed Combinators.  15h  (T), 45h (P).

MEE 863
ENERGY STUDIES 


                             (2 Credits)
Non-renewable Resources, Methods and Technologies for Producing Liquid, Gaseous and Solid Fuels from Coal, Oil Shale and Tar Sands, etc. Product Fuels, Conversion Fundamentals and Integrated Plant Designs. Environmental Considerations. Plant and Economics, Future Requirements and Developments. Renewable Resources: Basic elements of Energy Production from Wind, Solar, Tidal, Wave, Geothermal and Biomass. Application of Building Heating and Cooling Systems, Industrial and Electricity Generating Plants. Plant Designs and Economics. 15h (T), 45 (P).

MEE 864 
GAS DYNAMICS                                                                      (2 Credits)

Fundamental Treatment of Problems in Non-equilibrium Gas Dynamics involving Simultaneous Occurrence of Chemical Reaction and Transport of Mass, Momentum and Energy. Applied Chemical Kinetics. Conservation Equations considering Chemical Reaction and Multispecies Diffusion. Relaxation Phenomena Method. Characteristics of  Non-equilibrium Flows. Acoustic waves, Shocks, Flames, Detonations, their Propagation and Structure. High-temperature Gas Flow in Jets, Nozzles, Hypersonic Boundary Layers. Chemical Effects on Turbulence. Engineering Applications.        30h (T).

FOUNDRY ENGINEERING OPTION - CORE COURSES
MEE 850
 FERROUS FOUNDRY TECHNOLOGY

   
     (2 Credits)

Classification, Structure, Properties and Application of SG, CG and Malleable Irons, Carbon and Alloy Steels. Constructional Details and Operation of Cupola, Induction, Ore and Rotary Furnaces, Charge Calculation and Irregularities in Cupola Operation. Innoculation, Desulphurisation, Nodularisation and Malleabilication Practises for Cast Irons. Acid and Basic Practices; Oxidation and Refining, Fluxing, Sulphur and Phosphorus Removal, Deoxidation; Methods of Degassing, Tapping and Pouring for Carbon and Alloy Steels Melt Quality Control Tests. Moulding and Coremaking Practices; Fettling and Salvaging of Castings, Casting Defects and Remedial Measures. 30h (T) 45h(T).

MEE 851 MOULD AND CORE MAKING MATERIALS METHODS      (2 Credits)

Sand: Classification and Characteristics of different types of Sand; Grain size Shapes, Distribution and its Effect on Properties. Testing of Sand. Binders: Clays, Linseed oil, Dextrin, Sodium Silicate and Molasses, their Characteristics and Quality Tests; Bonding Mechanism. Additives and Washes:Their Role and Washes. Conventional Mould and Core-making Methods; Green and Dry Sand Methods, CO2 Method. Oil Sand and Shell Sand Practices; Development in Processes for Quality and Rapid Production of Mould and Cores.


ELECTIVES

MEE 865
GENERAL FOUNDING METHODS
                       
      (3 credits)

Foundry Pattern Material, their Characteristics and Selection Criteria; Pattern Allowances and Layout; Pattern Making, Hand Tools and Machinery Pattern Coatings, Storage and Repair. Principles of Casting Design; Mass, Shape, and Size Effects, Dimensional Design Factors; Simplification of Foundry Practice. 
Elements and Types of Gating Systems and their Functions; Fundamentals of Fluid Flow in Gating. Aspiration Effect, Slag Traps and Filters; Design of Gating Systems for Different Cast Alloys. Principles of Solidification of Castings-Directional and Progressive Solidification; Shape, Size, Location and Number of Risers; Feeding Range, Feeding Efficiency and Feeding Aids Design of Risers for Ferrous and Non-Ferrous Alloys. 30h (T), 45h (P).

MEE 866     PHYSICAL AND MECHANICAL METALLURGY             (2 Credits)

Development and Stability of Metallurgical Microstructures and its Effects on Mechanical Properties; Structures Produced by Plastic Deformation and Annealing; Recovery, Recrystallization and Grain Growth. Deformation and Annealing Textures; Coarsening and Thermal stability; Deformation and Strengthening Mechanisms; Typical Alloy System.
15h (T), 45 (P).

MEE 867 
INSPECTION AND QUALITY CONTROL                          (2 Credits)

Classification of Destructive and Non-destructive Methods of Inspections Principle and Testing Techniques, Merits and Demerits and Field of Application; Sampling Inspection Scheme. Quality and Cost Consideration; Quality Engineering; Chill Testing, Thermal Analysis and Modularity Assessment; Evaluation of Casting. Statistical Quality Control; Control Chart; Quality Improvement and Defect Minimisation through Team Approach; Product Failures due to Mechanical Properties, Environmental Effects and Dynamic Working Conditions, Fractography and Failure Analysis 
15h(T) 45h (P)

MEE 868 
HEAT TREATMENT OF CASTINGS                   
     (2 Credits)
Alloying Behaviour of Iron and Decomposition of Austenite; Pearlitic Bainitic and Martensitic Transformations; Theory of Age Hardening. Annealing, Normalising, Hardening and Tempering Treatments for Components, Concept of Hardness, Hardenability, Mass Effects, e.t.c.; Surface Hardening Techniques such as Nitriding, Carburising, Cyaniding, e.t.c. Heat Treatment of Carbon and Alloy Steels, Cast Irons and Non-ferrous (Al, Mg, and Cu-based) Alloys; Defects due to Heat Treatment, Causes and Remedial Action 
15h (T) 45h (P).

MEE 869    HEAT TRANSFER AND SOLIDIFICATION OF CASTING (2 Credits)

Steady State Conduction in One Dimension, Multilayer Wall with Specified Boundary Temperatures; Overall Heat Transfer Co-efficient; Steady Two Dimensional Problems and their Solutions; Unsteady Problems and Laplace Transforms; Heat Transfer through Furnace Walls; Solidification of Castings in Sand and Metallic Moulds; Estimation of Solidification Time and Rate of Heat Transfer; Free and Forced Convection in Compressible and Incompressible Flows; Thermal Radiation and Radiation Characteristics; Shape Factors; Combine Convection and Radiation; Selected Problems in Foundry Applications. 15h (T), 45h (P).

MEE 880
FOUNDRY PLANNING AND DESIGN                
     (2 Credits)

Project Planning, Costing and Estimating for Castings; Types of Production; Market Research; Materials Control; Concept of Productivity and its Improvement; Human Resources Development and Evaluation. Location of Foundry, Consideration for Site Selection; Estimation of Plant Capacity, Equipment and Manpower Requirements; Functional Design for Adequacy of Capacity, Flexibility Balance and Economy; Materials Handling Equipment, Characteristics and Selection; Foundry Layout and Facilities Planning.15h (T) 45 (P).

ENERGY AND ENVIRONMENT OPTION – Core Courses
MEE 854
INTRODUCTION TO ENERGY STUDIES

     (2 Credits)

Energy resources demand, supply and cost, future projections. Projections of energy demands. A substitution of conventional sources of energy by alternative sources. Energy Conservation patters of energy use. Domestic energy requirements. Commercial and public buildings. Energy Utilization in agriculture, transport and manufacturing. Efficiency of energy utilization. Pollution from fossil fuel combustion. Environmental problems. Air pollution, radiation hazards, accidents and selection. Transport of fuels and wasted, Waste disposal. Environmental and social aspects. 30h (L), 15h (T). 

MEE 855
MANAGEMENT OF ENERGY SYSTEMS                  
     (2 Credits)
Designing, Initiating and managing of Energy Systems, Energy audit, Energy sources and rate structures; economic Evaluation; lighting heating, ventilation and air conditioning; management of Combustion processes and the use of industrial wastes steam generation and distribution; control systems and computers; maintenance; insulation; process energy management; Alternative Energy sources and water management.

30h(L), 15h(T).

MEE 856 
FOSSIL FUELS AND COMBUSTION                          
     (2 Credits)
Solid, liquid, and gaseous fuels and their derivatives and properties. Proximate and ultimate analysis. Comprehensive treatment of fuels. Combustion calculations. Burner design-oil and gas burners. Pulverized coal combustion. Grate combustion. Fluidized bed combustion systems. Internal combustion engines. Mass and energy balances Chemical equilibrium. Theoretical flame temperatures. Calculation of actual flame temperatures. Flame emissive. Application to combustion plant- (heat recovery, Boiler and furnace efficiency, Gasification problems). 45h (L), 15h (T).

MEE 857
THERMAL POWER PLANT ENGINEERING                   (2 Credits)
Introduction to power generation system: History and present status of energy resource. Electrical power, energy sources for modern power plants. Power systems and utility demand patterns. Modern electric generating stations, Economic of electric production. Fossil-fuelled steam power plants: introduction to power plants systems and components; fuel handling and preparation; steam generation configuration. Steam generation analysis etc. Air circulating and hearing system. Water treatment systems, cooling towers, Emission control systems, waste disposal.

Nuclear power stations: Principles of Nuclear fossil. Nuclear core analysis, power reactor system. Fuel design and analysis Thermal analysis. The nuclear fuel cycle.

Internal combustion Engines; Diesel and petrol generators. Diesel power plant, Gas Turbine. Production of mechanical Energy: The steam cycle. Gas turbine power plants. Combined cycles. Steam and Gas turbines. Turbine configuration; Turbine analysis; off-design turbine analysis, Turbine control; hydraulic turbines and prompted storage. (45h(L),15h (T) 

           MEE 881
FLUIDIZED BED COMBUSTION TECHNOLOGY 
     (3 Credits)
Introduction: Fluidization. Advantages and disadvantages of fluidization for industrial operations. Gross behaviour of fluidized bed. Minimum fluidizing velocity. Terminal velocity and pressure drops of fluidized. Types of fluidization, bubble formation and importance of distributor, voidage in fluidized beds: variation in size distribution in the height; viscosity and fluidity in fluidized beds. Analysis if fluidized bed combustion system in comparison with conventional furnaces. Combustion of solid fuel in fluidized bed. Control of NOx and SO2 in fluidized bed combustion systems. Power consumption. Heat transfer calculation, Radiations from fluidized beds. Heat transfer. The design of fluidized beds at atmosphere pressure. 45h (L), 15h (T). 

MEE 882
ENERGY FROM WASTES.

                     
     (2 Credits)

Type of waste generation form various sources. Disposal methods, recycling, solid waste disposal, channel and liquid wastes, radio-active waste and interaction with the soil and rocks, gaseous waste, municipal, industrial, and domestic waste disposal practices, hydrological implication of waste disposal, interaction between waste and natural materials. Public Health Act and local By-laws; interpretation, methods of enforcement, sorting, collection, transportation, salvage and disposal. Re-use of solid waste. 30h (L), 15h (T).
MEE 883
ENERGY AND POLLUTION                                
   
     (2 Credits)

World energy supply options, extraction of energy from fossil fuels, nuclear energy, hydropower, geothermal energy, biomass and other renewable energy sources energy systems in Kenya, cost analysis and conservation measures, different use of energy, types and sources of pollutants, cleaner production technology and industrial technology, pollution from different energy uses such as transport sector and power generating sectors, fission energy and pollution from this source of power generation, radiation damage in reactors and its effect on surrounding pollution, protection from radio-activity and the methods used.  
30h (L), 15(T).


MEE 884 
ENERGY ECONOMICS                                         
     (2 Credits)

Introduction source of income, Energy costing, cost of fuels, Effect of energy type on costs, Rate, Fixed element, Customer element. Cost of equipment, total cost of energy, the investors’ profit, Depreciation and replacement, Theory of rates Mailing up rate structures, Energy in economic development. 30h (L), 15h (T).

MEE 885
DIRECT ENERGY CONVERSION
             
     (2 Credits)

Elementary magneto hydrodynamics; power cycles using MHD’ cycles analysis. Design and MHD generators; conductivity enhancement system consideration, materials, plasma diodes, fabrication theory; performance applications; electrohydrodynamic generators. Thermal to electrical conversion. Thermoelectric effects. Thermoelectric materials and transport phenomena. Thermoelectric effects. Thermoelectric materials and transport phenomena. Thermoelectric generators, semi-conductor devices, principles of photovoltaic cells. Fabrication, performance and application of solar cells.  Chemical to electrical conversion. Theory of fuel cells, principles, performance, applications. Photo galvanic. 30h (L), 15h (T). 


MEE 886
BIOMASS                                                       

     (2 Credits)

Introduction. Biomass classification. Biomass sources and production; Direct combustion for heat; technical and economic problems of biomass combustion. Pyrolysis:  Charcoal production. Disadvantages of traditional charcoal production processes. Oil production. Wood gas production. Traditional and Industrial charcoal production. Gassification processes; Alcohol fermentation; anaerobic digestion for biogas. Air steam and oxygen gasification. 


30h (L), 15h (T).

MEE 887
SOLAR ENERGY

                                                     (2 Credits)

Introduction, Solar Energy calculations, solar angles, solar insulation, extension of solar radiation components. Thermal systems and solar energy collection problems. Water and air heaters, collectors, concentrators, performance of different types. Solar heating, solar distillation, solar cooling, Large-scale electric power generation. Conversion of heat to mechanical energy. Vapour turbines operating on the Rankine cycles. Sterling engine. Absorption refrigeration. Thermal storage. Solar cells, water pumping. Solar heating and cooling of building. Passive solar designs.
30h (L), 15h (T). 

MEE 888 
HYDROPOWER ENERGY                                                     (2 Credits)
Introduction: Principle of operations. Assessing the resource of small installations, types of turbines, hydroelectric systems, and hydraulic ram pump. 30h (L), 15h
MEE 889 Seminar







     (1 Credit)

Case studies on industrially oriented topics of interest in individual area of specialization. Experimental research work carried out by individuals. Design and construction projects done by individuals or group of individuals.   45h(P).

MEE 789 RESEARCH PROJECT                                                   
     (6 Credits)

The project is normally a small self-contained investigation associated with one of the main research projects in the department. It may, however concern a problem connected with the graduate student’s own particular industrial interest.
POSTGRADUATE   DIPLOMA (PGD) PROGRAMME
PHILOSOPHY, VISION AND MISSION
The programme is introduced with the view to training holders of Higher National Diploma (HND) in mechanical engineering, its equivalent or degree certificates in allied fields to become Mechanical Engineers. The programme is tailored towards more practical applications than theoretical. For this reason, people with some years of working experience can obtain higher qualifications in preparation for more theoretical and research-oriented degrees and learn new innovations in mechanical engineering. It is also designed to meet the educational requirements of relevant professional registration council. This programme meets the COREN minimum standard.

OBJECTIVES
The Engineering Technologists (Holders of HND) are desirous of attaining Engineers Cadre.  The required qualification to be an Engineer is the Bachelor’s degree in Engineering.  In a bid to assist the Technologist realize their dreams, COREN looked at the Postgraduate Diploma Engineering programmes being run by the Universities and restructure them to provide a bridge between HND and the Bachelor’s degrees programmes.  In addition, graduates of some physical or chemical sciences could be converted to registrable engineers via the PGD programmes 

ADMISSION REQUIREMENTS

The minimum entry requirement for the programme is as follows:

(i)
Candidates must have five Credit passes including English, Mathematics, Physic, and Chemistry O’ Level.
(ii)
Higher National Diploma (HND) in Mechanical Engineering from a recognized Polytechnic or any recognized institution with, at least, lower credit grade level.

(iii) 
B.Sc., B.Eng., or B. Tech. degree in Mechanical Engineering or related Engineering and Science disciplines with at least third class (Hons) or pass degree.
COURSE DURATION

The programme to be offered is PGD in Mechanical Engineering on full-time basis, and the duration of the study shall be a minimum of four (4) semesters.

GRADUATION REQUIREMENTS

For a candidate to qualify for the award of Postgraduate Diploma in Mechanical Engineering, he must have passed a credit of at least 64 units of compulsory courses including the project report.

COURSE STRUCTURE
CORE COURSES (C)

FIRST SEMESTER








	COURSE CODE
	COURSE TITLE
	CREDIT UNITS
	STATUS

	MEE 710
	Engineering Mathematics I
	3
	C

	MEE 711
	Engineer in Society
	2
	C

	MEE 712
	Engineering Materials
 & Applications
	3
	C

	MEE 713
	Engineering Thermodynamics
	3
	C

	MEE 714
	Engineering Graphics
	3
	C

	MEE 715
	Mechanical Engineering Services
	3
	C

	MEE 716
	Casting and Welding Processes
	3
	C

	
	Total
	20
	


SECOND SEMESTER
	COURSE CODE
	COURSE TITLE
	CREDIT UNITS
	STATUS

	MEE 720
	Engineering Mathematics II
	2
	C

	MEE 721
	Computer Programming & Numerical Methods 
	2
	C

	MEE 722
	Technical Report Writing
	2
	C

	MEE 723
	Statistics 
	3
	C

	MEE 724
	Strength of Materials 
	3
	C

	MEE 725
	Fluid Mechanics
	3
	C

	MEE 726
	Operations Research
	3
	C

	MEE 727
	Technological Policy & Development
	2
	C

	MEE 728
	Auto Technology Design
	2
	C

	
	Total
	21
	


THIRD SEMESTER
	COURSE CODE
	COURSE TITLE
	CREDIT UNITS
	STATUS

	MEE 730
	Engineering Management Law, Management & Entrepreneurship
	3
	C

	MEE 731
	Mechanics of Machines 
	3
	C

	MEE 732
	Mechanical Engineering Design I
	3
	C

	MEE 733
	Mechanical Vibrations
 
	3
	C

	MEE 734
	Heat and Mass Transfer  
	3
	C

	MEE 735
	Research Techniques & Experimental Analysis 
	3
	C

	MEE 736
	Seminar 
	1
	C

	MEE 737
	Laboratory Practical

	3
	C

	
	Total
	22
	


FOURTH SEMESTER
	COURSE CODE
	COURSE TITLE
	CREDIT UNITS
	STATUS

	MEE 740
	Advanced Mech. Engineering Design 
	3
	C

	MEE 741
	Automatic (Control) Systems 

	3
	C

	MEE 742
	Mechanical Engineering Maintenance 
	3
	C

	MEE 743
	Research Project 
	6
	C

	Elective I
	
	3
	C

	Elective II
	
	3
	E

	
	Total
	21
	E


COURSE SYNOPSES

MEE 710
 ENGINEERING MATHEMATICS I 



     (3 Credits)

Review of matrix operation including inversion, Eigen values, Eigen vectors and Canonical transformations and application. Three-dimensional vector representation, vector calculus, gradient, divergence and curl line, surface and volume integrals, Laplacian operations. Green’s, Stoke’s and Divergence theorems and applications. Ordinary and partial differential equations, applications and physical problems. Complex variables, numerical analysis, special functions and integral, problem formulation, simple method of solution.

MEE 711
 ENGINEER-IN-THE-SOCIETY 




     (2 Credits)

Philosophy of science, History of engineering and technology. Safety in engineering and introduction to risk analysis.   The role of engineers in nation building. Invited Lectures from Professionals.

· Definitions of Engineer in Society 

-
      Growth and effect of Technology on Society

· Industrial revolution

· Modern development – power, transportation, communication etc.

· Professional bodies and Engineering Societies

· Ethics, Cannons, Codes, standards of Engineering Societies

· The Roles and responsibilities of engineering personnel in Technological development and nation building.

· Education and Training of Engineering personnel.

MEE 712
ENGINEERING MATERIALS AND APPLICATION
                 (3 Credits)
National and international standards for the classification of engineering materials.  Classes of materials; High temperature materials, packaging materials, high strength materials, optical and magnetic materials, automotive materials, tool steels, stainless steels, the ceramics, polymers, cement, petrochemical materials.  Structures, phases, chemical composition and mechanical properties of engineering materials.  Mechanism of deformation and fracture at elevated temperatures.  Creep and fatigue theories. Yield criteria.  Strengthening mechanisms of super alloys and refractory materials.  Environmental effects on materials.  30h(T), 45h(P)

MEE 713 
THERMODYNAMICS



   

    (3 Credits)
Review of fundamentals of Thermodynamics (including laws, processes and cycles) selected issues:  Closed and open systems, Energy degrading.  Thermodynamics control surface and volume analysis.  Vapour and gas power cycles. Internal combination Engines. Properties of mixtures. Advanced treatment of fundamental combustion processes.  Mechanism of heat transfer and heat exchanger designs.  Vapour and absorption refrigeration systems.  Application of thermodynamic theory and design principles for comfort and cooling, food refrigeration and cryogenic systems.  Properties of refrigerant.  Refrigeration control systems.  Gas dynamics: Internal flows (pipes, nozzles, etc.) external flows (Aircraft, projectiles, etc) waves (elastic, shock).  Available and unavailable energy of systems.  

MEE 714
ENGINEERING GRAPHICS




     (3 Credits)

Review of Rotations of surfaces in various planes, Intersections programming. Assembly drawing, Introduction to Computer Aided drafting.

MEE 715 MECHANICAL ENGINEERING SERVICES I                                      (3 Credits)

Review of psychometrics. Air conditioning equipment/components, boilers and chillers, cool towers, heat pumps – characteristics, design and selection techniques. Cryogenics, types and application of pipes. Pipe fitting. lighting – sources, characteristics, design and applications. Heat gain from solar and other sources. Factors influencing solar gains. Air conditioning load due to solar gain through glass, infiltration, heat gains through lighting, occupants, and other appliances. Firefighting systems, equipment’s, codes and regulation. Environmental pollution.

MEE 716
CASTING AND WELDING PROCESSES 
                           ( 3 Credits)
Sand conditioning and testing. Pattern making. Core and mould making. Metal solidification; structure of cast metals. Defect categories and heat treatment of cast metals. Types of castings.

Welding, brazing, soldering and welding design. Temperature changes and metallurgical reactions in welding. Fluxes, gasses and slags. Residual stresses in welded structures. Welding inspection and testing.

MEE 720
ENGINEERING MATHEMATICS II



     (2 Credits)

Complex variables: function, deviation, language series, Taylor series, Cauchy theorem, Cauchy formula, Cauchy integrals. Analytic functions, singular points, Residual problems, Conformal problems and mapping. Special functions: Gamma, Delta, Beta and error functions. Fourier integral, Fourier transforms for solving partial differential equations.

MEE 721
NUMERICAL METHODS  & COMPUTER PROGRAMMING    (3 Credits)

 Gaussian elimination, Gauss-Seidel methods and Newton-Raphson Heraton methods of solving linear equations. Forward and backward difference tables, central difference formula, Finite difference Solution to partial differential equations. Solutions of ordinary differential equations (1st and 2nd order) using Runge- Kutta method. Flow charting, Algorithms, inputs and output, Basic, Fortran and Modern Languages. Computer software analysis, Highway/ Transportation, geotechnical, Hydraulics/ Hydrology problems and construction management. ICT.

MEE 722
TECHNICAL REPORT WRITING 

                           (2 Credits)

Role of technical reports in engineering projects. Fundamental principles of technical writing. Format of different types of reports – outlines, purpose and scope, technical discussion details, role of appendix, function of figures, tables and illustration. Literature search, reference (citing and listing). Nature of recommendations and conclusions. Guides of writing memoranda, business letters. Oral presentation of technical reports. (One or two term papers to be prepared on assigned work).

MEE 723
 STATISTICS 






     (2 Credits)

 Descriptive Statistics: Central tendencies and dispersion. Elementary probability theory, conditional probability, Baye’s theorem, probability distributions and applications. Elementary theories of sampling and estimation. Test of hypothesis and significance. Curve fitting, Linear and Multiple regression analysis; Linear correlation, Analysis of variance, Time series analysis. Statistical quality control for mean, standard deviation, range, number of defects etc., sampling techniques, average sampling number, stochastic processes.

MEE 724
STRENGTH OF MATERIALS




     (3 Credits)

Thick shells: Determination of stresses and strains in single and compound cylinders under internal and external pressures.  Stresses in axially thin, long and variable thickness rotating discs.

Columns and struts: Theoretical analysis for short and long columns (e.g. the Euler formula, J.B. Johnson formula, cook column formula, etc).  Derive and explain buckling heads of columns for pin jointed built-in ends and combinations of both.  State the limitations of the theory and apply empirical equations to determine the buckling loads.

Bending of beams and circular plates: Determination of stresses in bars of large and small curvatures and combined bending and direct stress.  Shear centres of unsymmetrical beams.  Formulation of plastic hinge, collapse loads, simply supported and fixed beams.  Stresses and deflections in bending of thin circular plates with small deflections.  Plastic theory of bending.

Torsion of shafts: Combined bending and torsion in shafts.  Stresses in non-circular shafts.  Wrapping function in the torsion of non-circular shafts.

Riveted and bolted connections: Types of riveted joints and their classifications. Determination of strength of rivet and plate.  Strength and efficiency of joints.  Stresses due to eccentric loading of joints and joints under torsional loading.  Mode of failure of joints.

Elasticity theory: Stresses – strain relations.  Two-dimensional stress and strain.  Analysis of stresses in three dimensions using Mohr’s cycle.

Experimental stress analysis: Model analysis.  Scale factors and materials. Principles of electrical strain gauge for strain measurement.  Basic introduction to photo elasticity – birefringence, isoclinics, isochromatics, stress – optic law.

MEE 725
FLUID MECHANICS





     (3 Credits)

Kinematics and dynamics of fluid motion.  Applications to fluid machinery, fluidics, propulsion systems, Elementary hydrodynamics.  Properties of real fluid, Incompressible and compressible fluid flow, ideal, viscous and compressible fluids under internal and external flow conditions. Inviscid flows, boundary layer, normal and shock wave and flow machines.

MEE 726
OPERATIONS RESEARCH

                                         (3 Credits)
Concepts, techniques and application of operations research. Linear programmes techniques. Queuing theory; game theory and Monte Carlo’s techniques. Bar charts. Activity sampling. Inventory control. Critical path analysis (CPA) and resource allocation.

MEE 727 
TECHNOLOGY POLICY AND DEVELOPMENT

     (2 Credits)
Technology evolution, development and transfer; Appropriate (indigenous) technology; Machinery and equipment; Energy; Material resources; General overview of priority areas in technology (agriculture, health and industry); International exchanges and cooperation technology; Research and development.

MEE 728 
AUTO TECHNOLOGY DESIGN

                                         (2 Credits)
Introduction to automobiles, types, and classifications; Various systems of an automobile, main parts/components, description, functions, and operations: Chassis, engine, transmission, suspension, braking, fuel, cooling, lubrication, ignition and electrical, etc.; 

MEE 730
LAW, MANAGEMENT AND ENTREPRENEURSHIP 

     (3 Credits)

Principles of Management.  Industrial group and organizational behaviour. Motivation.  Industrial Law, legislation on wages, trademarks and patents, Laws of contract and sales of goods.  Liability for industrial injuries. Industrial relations. trade unions, employer associations, wages bargaining and the role of the state.  Relevant topics on entrepreneurship designed by the National Universities Commission for Nigerian Universities.    

MEE 731    MECHANICS OF MACHINES
                                                     (3 Credits)
Dynamics of Rigid Body: Analyses of inertia forces and torques.  Advances Kinematics of mechanisms.  Two-dimensional rigid body problems. Governors and Operation principles: Construction and operations of different engine governors.  Calculation of forces and range of speeds of governors. Balancing of rotating masses: Analyses of the balancing of rotating masses in the same and in different planes.  Determination of primary and secondary balancing forces and moments of reciprocating machines, compressors.  Effects of balance on the performance characteristics of vehicles and other machines. Cam Values and their applications: Principles of operation of various cams; analyses of off-set roller and tangent cam with roller followers:  Calculations on cams (e.g. displacement of follows, velocity, angles, etc.)

Gyroscope and its applications: Analyses of forces and moments acting on a gyroscope.  Determination of the gyroscope couple and acceleration for a plane disc.  Effects of gyroscopic couple on the whirling of shafts.  Applications of gyroscope in automobile, ships, aero planes and locomotives.

MEE 732 
MECHANICAL ENGINEERING DESIGN 
                            (3 Credits)
Failure theories combine loading: fatigue and fatigue design.  Shaft design. Power transmission:  Gear, belt, rope, and chain drives.  Types of joints.  Analysis, synthesis and evaluation procedure in creative design.  Use of codes, standards, charts, tables and empirical data.  Thick and thin wall pressure vessels.  Rotating cylinders.  Creative group design project.

MEE 733
MECHANICAL VIBRATION
                                                     (3 Credits)
Free and forced vibration of lumped mass – spring systems with and without damping in single, double and multi-degrees of freedom.  Response to harmonic periodic, and non-periodic excitations.  Matrix methods and Eigen value problems, natural frequencies, modes of vibration and resonance.  Transverse vibration, whirling of shafts and torsional vibration.  Vibration Isolation.

MEE 734
HEAT AND MASS TRANSFER 




     (3 Credits)

Steady states conduction; review of fundamentals; application to engineering services.  Convective heat transfer:  Forced convection heat transfer in Laminar and turbulent flow; thermal boundary layer; flat plate heat transfer.  Design aspects of heat exchangers:  Basic types; design and selections; fundamentals of mass transfer; molecular mass transfer; diffusion coefficient; convective mass transfer.  Steady state molecular diffusion:  One dimensional mass transfer: diffusion a through a stagnant layer.

MEE 735
RESEARCH TECHNIQUES & EXPERIMENTAL ANALYSIS    (3 Credits)
Nature and types of research; guidelines for selecting research topics; Research report: preliminary and main body of research report: format for a research proposal; procedure for evaluating a research report.

Experimental analysis: regression and correlation analysis; binomial, poison, and normal distributions; statistical analysis of experimental results (Histogram, frequency polygon, ogive, etc). Mean, media, mode, variance, and standard deviation of a distribution. Chi-square; Hypothesis testing.

30h (T); 45h (P)

MEE 736
SEMINAR



                                           
     (1 Credits)

Case studies on industrially oriented topics of interest in individual area of specialization. Experimental research work carried out by individuals. Design and construction projects done by individuals or group of individuals.   45h(P).

MEE 737
LABORATORY PRACTICAL                                                            (3 Credits)

The practical should be selected from the following: Fluid Mechanics, Thermodynamics and Heat Engine, Engineering Mechanics and Mechanisms, Instrumentation, Vibration and Automatic Control, Engineering Drawing and Design, Metrology and Strength of Materials
MEE 740
ADVANCED MECHANICAL ENGINEERING DESIGN               (3 Credits)

Thermal stresses in cylinders.  Bucking theory for cylinders, design for external pressure.  Pipe flexibility analysis.  Smooth and mitred pipe bends.  Flanged design, Plastic analysis of shell structures – yield surfaces and applications to circular plates and cylinders.  Design of pressure vessel ends – flat and dished ends.  Design of branch reinforcement, particularly nozzles in spheres.  Introduction to CAD/CAM.  30h(T); 45h (P)

MEE 741
CONTROL SYSTEMS

                                                     (3 Credits)
Mathematical modelling of dynamic system: Dynamic equations of mechanical (translational and rotational), electrical, electromechanical, hydraulic, thermal and pneumatic systems). Transfer function of control system components; Transfer function of mechanical devices (simple lever, compound lever, differential lever, gyroscope, gears); electrical and electronic circuits, (field-controlled and armature – controlled d.c. motors, servo-motor, operational amplifier circuits), pneumatic components (bellows flapper – valve, relay, actuator), hydraulic components (valve, linear actuator).  Block diagram and linear graphs. Time-response analysis: Standard test signals (step, ramp or impulse signals) time response of first-order and second order systems.  Steady-state errors and error constants. Frequency – response analysis; Nyquist and Bode plots – by sketching and use of experimental data.  M – and N – circles. (Closed – loop frequency response). Analysis of system stability; Concept of system stability.  Routh – Hurwitz criterion and applications Nyquist stability criteria.  Gain margin and phase margin.  Relative stability using Nyquist criterion. Root locus method: The root locus concept.  Construction of roof loci. Interpretation of the root locus diagram. Introduction to Systematic Control Design (System compensation): Need for system compensation. Preliminary design considerations.  Series and parallel (feedback) compensation.  Compensation using lead, lag and lead-lag devices and their practical realization in mechanical, pneumatic and hydraulic systems.  Effect of proportional (p), integral (I) and derivative (D) control actions on system performance.  System compensation using the root – locus of Bode approach. Analogue computer simulation: Need for computer simulation.  Analogue computing elements.  Analogue computer simulation of control systems.  Computer operating modes.  Amplitude and time sealing. (30h(T), 45h(P).

MEE 742
MECHANICAL ENGINEERING MAINTENANCE                       (3 Credits)

Importance of maintenance organization:  Factors of maintenance (primary & secondary).  Types of maintenance; breakdown, preventive, predictive etc.  strategies for effective maintenance.  Maintenance of industrial mechanical equipment (practical maintenance); types (preventive, repair or corrective, project improvement).  Mechanical maintenance of generators: fuel injection systems, engine starting procedures, causes of engine failures (faults/remedies).  Machine tools maintenance definition, maintenance characteristics, advantages of maintenance (economic, technical, organizational and human), maintenance systems (schedule and procedures, lubrication, cleanliness, fault indications – vibrations, chatter, overheating and intermittent operation of equipment).  Mechanical maintenance of compressors; types, maintenance (mounting and alignment-foundation, anchor bolts, alignment, and misalignment), belt driven installation.  Maintenance of mechanical drives; friction and mesh drives (types and maintenance). Hydraulic and pneumatic system maintenance:  definition, components and types of maintenance.  Types and properties of hydraulic fluids. 30h(T); 45h(P)

MEE 743
RESEARCH PROJECT



                       
    (6 Credits)

Individual students research project to deepen knowledge, strengthen practical experience and encourage creativity and independent work. The research project ends incomprehensive written report.

MEE 750
INTERNAL COMBUSTION ENGINES


     (3 Credits, E)
Review of basic thermodynamic principles.  Hydrocarbon fuels, structures properties and test methods.  Alternative fuels for internal combustion engines.  Combustion:

Stoichiometry, effects of dissociation, residual; fraction, etc.  Fuel-air cycle analysis using combustion charts/piston engine combustion phenomena, pre-ignition, detonation and knock Exhaust gas emissions, formation characteristics, effect, methods of measurement and reduction.  Legal requirements.  Fluid mechanics of internal combustion engines, fuel metering, injection and exhaust systems.  Alternative engines: gas turbine, wankel, Sterling, electric etc. characteristics method of measurement and reduction.  Design of engine components.  Tube charging, Engine Tests.

MEE 751
METROLOGY 

                



 (3 Credits, E) 
General Principles of instrumentation and measurement Precision and accuracy measurement of lengths light rays; block gauges, comparison with known lengths, graduate scales rotation of screwed shaft, angular measurement – combination angle gauge sine base author collimator angle decor, precision level:  Determination of straightness of surface.  Measurement of form – optical measurement of screw threads:  major / minor diameter, simple effective diameter, thread pitch, thread form, virtual.

MEE 752
ENERGY STUDIES
                                                         
     (3 Credits, E)

 Analysis of energy demand in society.  Types, grades, and applications, sources and resourced.  Energy conservation, Conversion, combustion, Nuclear fission and fusion. Hydro-energy alternative sources of energy.  Solar, geothermal, wind and tides power generation.  Economic, environmental, political and social considerations. 30h(T); 45h(P)

MEE 753 REFRIGERATION, AIR CONDITIONING & OTHER BUILDING SERVICE 









     (3 Credits, E)

Review of psychometrics.  Air conditioning equipment/components, boilers and chillers, cool towers, heat pumps – characteristics, design and selection techniques.  Cryogenics, types and application of pipes.  Pipe fitting.  Lighting – sources, characteristics, design and applications.  Heat gain from solar and other sources.  Factors influencing solar gains.  Air conditioning load due to solar gain through glass, infiltration, heat gains through lighting, occupants, and other appliances.  Firefighting systems, equipment’s code and regulation.  Environmental pollution.  Vertical transportation system.

MEE 754 FOUNDRY TECHNOLOGY   


                                  (3 Credits, E)

Pattern making technology; Materials, machines, and tools for pattern making; Mould and core making technology:  Sands used for moulding:  Moulding processes; Machine moulding; Core sands and core making; Casting procedure; Casting methods; Gating systems; casting design; Melting furnaces Refractories for melting unit; Metallurgical characteristics of cast metals; Pollution control in foundries.

MEE 755
ENGINEERING METALLURGY




(3 Credits, E)

Crystal structures of metals and alloys:  binary and ternary phase diagrams.  Characteristics of alloy micro-structure.  Nucleation and growth, solidification.  Metallurgical microscopes, and techniques for microscopic observation.  Alloys and alloy steels.  Classification and grading of alloy steels. Normalizing, annealing, hardening and tempering treatment for steel, surface hardening, precipitations hardening of steels. Austempering and martempering of steel. Heat treatment for copper and aluminium alloys.  Corrosion and oxidation phenomenon mechanical working of metals.  30h(T) 45h(P)

MEE 756
COMPUTER AIDED DESIGN
                                                 (3 Credits, E)

Computer draughting and graphics; symbols and standards; l part lists ad text libraries, basic design calculations. Graphical techniques. Development of sketching and presentation skills. Computer aided design (CAD) and computer aided manufacture (CAM) and their applications for mass production.

30h (T); 45h (P)

MEE 757
METAL WORKING PROCESSES
             
             (3 Credits, E)

Fundamentals and mechanics of metal cutting, cutting forces. Effects of speed, feed and depth of cut. Types of chips and chip breaker. Cutting fluids ad their properties. Classification and operation of presses. Analysis of press characteristics. Forces in blanking, rolling, drawing, bending ad extrusion. Broaching. 

30h (T); 45h (P)

MEE 758 METAL FORMING AND FABRICATION PROCESSES                (3 Credits, E)

Analytical approaches and design considerations in metal forming operations (e.g. rolling, extrusion, blanking, piercing, wire drawing, deep drawing, forging, and rotary forming). Current development and residual stresses in metal forming processes. Explosive and highspeed forming processes. Detailed study of processing variables involved in joining materials by welding, brazing and adhesive bonding tress analysis in welded structures. Residual stress distribution in welded structures. Welding inspection and testing. Weld defects and their elimination.

30h (T); 45h (P)
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