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 PREFACE Curriculum of a subject is said to be the throbbing pulse of a nation. By looking at the curriculum one can judge the state of intellectual development and the state of progress of the nation. The world has turned into a global village; new ideas and information are pouring in like a stream. It is, therefore, imperative to update our curricula regularly by introducing the recent developments in the relevant fields of knowledge. In exercise of the powers conferred by sub-section (1) of section 3 of the Federal Supervision of Curricula Textbooks and Maintenance of Standards of Education Act 1976, the Federal Government vide notification no. D773/76-JEA (Cur.), dated December 4, 1976, appointed University Grants Commission as the competent authority to look after the curriculum revision work beyond class XII at bachelor level and onwards to all degrees, certificates and diplomas awarded by degree colleges, universities and other institutions of higher education. In pursuance of the above decisions and directives, the Higher Education Commission (HEC) is continually performing curriculum revision in collaboration with universities. According to the decision of the special meeting of Vice-Chancellors’ Committee, curriculum of a subject must be reviewed after every 3 years. For the purpose, various committees are constituted at the national level comprising senior teachers nominated by universities. Teachers from colleges and experts from user organizations, where required, are also included in these committees. The National Curriculum Revision Committee for B-Tech – Civil, Electrical, Mechanical General, Mechanical Production, Mechanical Refrigeration & Air-conditioning, Mechanical Automobile in its meeting held in November 2004 at the HEC Regional Centre, Lahore revised the curriculum after due consideration of the comments and suggestions received from universities and colleges where the subject under consideration is taught. The final draft prepared by the National Curriculum Revision Committee duly approved by the Competent Authority is being circulated for implementation by architectural institutions.
 (PROF. DR. ALTAF ALI G. SHAIKH) Adviser (Acad/R&D)
 July 2005
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 CURRICULUM DEVELOPMENT
 STAGE-I STAGE-II STAGE-III STAGE-IV
 CURRI. UNDER CONSIDERATION
 CURRI. IN DRAFT STAGE
 FINAL STAGE FOLLOW UP STUDY
 COLLECTION OF REC
 APPRAISAL OF 1ST DRAFT BY EXP. OF
 COL./UNIV
 PREP. OF FINAL CURRI.
 QUESTIONNAIRE
 CONS. OF CRC. FINALIZATION OF DRAFT BY CRC
 INCORPORATION OF REC. OF V.C.C.
 COMMENTS
 PREP. OF DRAFT BY CRC
 APPROVAL OF CURRI. BY V.C.C.
 PRINTING OF CURRI.
 REVIEW
 IMPLE. OF CURRI.
 BACK TO STAGE-I
 ORIENTATION COURSES
 Abbreviations Used: CRC. Curriculum Revision Committee
 VCC. Vice-Chancellor’s Committee
 EXP. Experts
 COL. Colleges
 UNI. Universities
 PREP. Preparation
 REC. Recommendations
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 INTRODUCTION A meeting of the National Curriculum Revision Committee constituted by the
 Commission comprising senior Professors from the Engineering Universities,
 Colleges and user organizations was held on November 9-11, 2004 to finalize
 the draft curriculum of B.Tech, (Electrical, Civil and Mechanical) prepared at
 HEC Regional Centre, Lahore on February 9-11, 2004. The following
 attended the meeting:
 1. Prof. Dr. Mahboob Ali Convener
 Principal, University College of Engg. & Tech., Multan.
 2. Prof. Dr. M. A. Q. Jehangir Durrani,
 Department of Civil Engineering, NWFP University of Engg. & Tech. Peshawar.
 3. Mr. Muhammad Shafique
 Associate Professor, PIMSAT, IEP, Bldg, Shahrah-e-Faisal, Opp. Regent Plaza, Preston Institute, Karachi.
 4. Dr. Bazid Khan
 Assistant Professor (Civil) Government College of Technology, Kohat Road, Peshawar
 5. Engr. Shah Jehan
 Assistant Professor (Electrical) Department of Electrical Engineering, Government College of Technology, Kohat Road, Peshawar
 6. Prof. Ghulam Rasul Mahmud,
 Principal, Government College of Technology, Railway Road, Lahore.
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 7. Mr. Waqar Hussain, Assistant Professor, Government College of Technology, Rasul
 8. Mr. Abdul Ghaffar,
 Asstt. Prof., Department of Civil Engg. B.Z. University, Multan.
 9. Engr. Iftikhar Ahmad,
 Deptt. Of Mechanical Engineering, NWFP University of Engg. & Tech. Peshawar.
 10. Prof. Dr. Azzam-ul-Asar,
 Department of Electrical Engineering, NWFP University of Engg. & Tech. Peshawar.
 11. Mr. Akhtar Nadyme,
 Associate Professor, Department of Electrical Engineering, NED University of Engg. & Tech., Karachi.
 12. Mr. Muhammad Naim Ansari,
 Associate Professor, Department of Mechanical Engineering, NED University of Engg. & Tech., Karachi.
 13. Mr. Javed Aziz Khan,
 Associate Professor, Department of Civil Engineering, NED University of Engg. & Tech., Karachi.
 14. Dr. Aziz Akbar,
 Professor, Department of Civil Engineering, University of Engg. & Tech., Lahore.
 15. Mr. Abdul Hafeez Kandhir,
 Assistant Professor (Civil) Government of Technology, Hyderabad.
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 16. Mr. Muhammad Arif Khan,
 Associate Professor (Mechanical) Government of Technology, Hyderabad.
 17. Mr. Nasarullah Memon,
 Associate Professor (Electrical) Government of Technology, Hyderabad.
 18. Engr. Sajid Bashir Khawaja,
 Department of Mechanical Engineering, University of Engg. & Technology, Taxila.
 19. Prof. Usman Ghani,
 Department of Civil Engineering, University of Engg. & Technology, Taxila.
 20. Mr. Abdul Majid
 Assistant Professor, NISTE, Islamabad.
 21. Prof. Dr. M. R. Sabayo,
 Mehran University of Engg. & Technology, Jamshoro
 22. Prof. Mumtaz Ali Memon
 Department of Civil Engg., Mehran University, Jamshoro.
 23. Lt. Col.(R) Zulfiqar Ahmad
 Deputy Registrar Pakistan Engineering Council
 24. Mr. Umar Shami
 Lecturer Electrical, University of Engg. & Technology, Lahore
 25. Mr. Muhammad Salman,
 Lecturer Electrical, University of Engg. & Technology, Lahore
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 26. Mr. Muhammad Ramzan Tabassum, Government College of Technology, Railway Road, Lahore.
 27. Engr. Javed Iqbal Malik, Secretary
 Manager Curriculum, Technical Education & Vocational Training Authority, Liberty Market, 71-B-C/2, Gulberg-III, Lahore.
 Dr. Altaf Ali G. Shaikh, Adviser (Acad/R&I), Higher Education Commission, Islamabad opened the meeting with the recitation from Holy Quran. The above noted committee members of National Curriculum Revision Committee (NCRC) for B-Tech (Civil, Electrical & Mechanical Technologies) attended. The Adviser briefed the committee members about the constitutional role of HEC for revising the B-Tech curricula. He stressed on the participants to deliberate and devise a curriculum that satisfies the need of public and private sector organizations/ industries. After his inaugural address the chair with the unanimous consent of the committee was designated to Prof. Dr. Mahboob Ali Ch. as Convener and Engr. Javed Iqbal Malik as Secretary to conduct the proceedings of the committee. The Committee was further sub-divided into three sub-committees in their respective specialized subjects. The contents of the draft curricula were minutely examined and necessary changes/alteration (addition & deletion) and corrections were made. The sub-committees deliberated on the curricula of their respective technologies and made their recommendations along with the revised curricula. The recommendations of sub committee for Civil, Electrical and Mechanical technologies are appended (alongwith the revised curricula) as Annexs A, B. & C respectively. The list of revised curricula in different technologies is as under:
 1. B-Tech (Civil) 2. B-Tech (Electrical) 3. B-Tech (Mechanical General) 4. B-Tech (Mechanical Production) 5. B-Tech (Mechanical Refrigeration & Air-conditioning) 6. B-Tech (Mechanical Automobile)
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 Sub committees were:
 CIVIL TECH GROUP 1. Prof. Mumtaz Ali Memon Convener Department of Civil Engg., Mehran University, Jamshoro. 2. Prof. Dr. M. A. Q. Jehangir Durrani,
 Department of Civil Engineering, NWFP University of Engg. & Tech. Peshawar.
 3. Engr. Abdul Hafeez Kundhir,
 Assistant Professor (Civil) Government of Technology, Hyderabad.
 4. Mr. Abdul Ghaffar,
 Lecturer, Department of Civil Engg. B.Z. University, Multan.
 5. Dr. Aziz Akbar,
 Professor, Department of Civil Engineering, University of Engg. & Tech., Lahore.
 6. Dr. Bazid Khan
 Assistant Professor (Civil) Government College of Technology, Kohat Road, Peshawar
 7. Mr. Javed Aziz Khan,
 Associate Professor, Department of Civil Engineering, NED University of Engg. & Tech., Karachi.
 8. Lt. Col.(R) Zulfiqar Ahmad
 Deputy Registrar Pakistan Engineering Council, Lahore
 9. Engr. Waqar Hussain,
 Assistant Professor, Government College of Technology, Rasul

Page 12
                        

12
 10. Prof. Usman Ghani, Department of Civil Engineering, University of Engg. & Technology, Taxila.
 11. Prof. Dr. Mahboob Ali Ch.
 Principal, University College of Engg. & Tech., Multan.
 MECHANICAL TECH GROUP 1. Prof. Dr. M. R. Sabaio, Convener
 Department of Mechanical Engineering, Mehran University of Engg. & Technology, Jamshoro
 2. Mr. Abdul Majid
 Assistant Professor, N.I.S.T.E., Ministry of Education, Islamabad.
 3. Mr. Muhammad Naim Ansari,
 Associate Professor, Department of Mechanical Engineering, NED University of Engg. & Tech., Karachi.
 4. Prof. Ghulam Rasul Mahmood,
 Principal, Government College of Technology, Railway Road, Lahore.
 5. Engr. Sajid Bashir Khawaja,
 Associate Professor, Department of Mechanical Engineering, University of Engg. & Technology, Taxila.
 6. Mr. Muhammad Arif Khan,
 Associate Professor (Mechanical) Government of Technology, Hyderabad.
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 7. Iftikhar Ahmad, Associate Professor,
 Department of Mechanical Engineering, University of Engg. & Technology, Peshawar.
 8. Mr. Muhammad Ramzan Tabassum,
 Government College of Technology, Railway Road, Lahore.
 ELECTRICAL TECH GROUP 1. Mr. Akhtar Nadyme, Convener
 Associate Professor, Department of Electrical Engineering, NED University of Engg. & Tech., Karachi.
 2. Engr. Javed Iqbal Malik,
 Manager Curriculum, Technical Education & Vocational Training Authority, Liberty Market, 71-B-C/2, Gulberg-III, Lahore.
 3. Mr. Muhammad Shafique
 Associate Professor, PIMSAT, IEP, Bldg, Shahrah-e-Faisal, Opp. Regent Plaza, Preston Institute, Karachi.
 4. Engr. Shah Jehan
 Assistant Professor (Electrical) Department of Electrical Engineering, Government College of Technology, Kohat Road, Peshawar
 5. Mr. Nasarullah Memon,
 Associate Professor (Electrical) Government of Technology, Hyderabad.
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 6. Mr. Umar Shami Lecturer Electrical, University of Engg. & Technology, Lahore
 7. Mr. Muhammad Salman,
 Lecturer Electrical, University of Engg. & Technology, Lahore
 Consequent to the revision of aforesaid curricula, the conveners of above said
 sub committees presented their recommendations for scheme of courses to
 the NCRC for consideration/approval.

Page 15
                        

15
 CURRICULUM FOR ELECTRICAL TECHNOLOGY
 1. The committee reviewed the courses and scheme of study for degree of
 Bachelor of Technology (Electrical).
 2. The existing courses were based on 2 years for academics and 2 years
 for supervised industrial training. This scheme is now switched over to
 30 weeks of academics and twelve weeks of industrial training each
 year.
 3. If placement for industrial training is not possible then the students may
 be allotted industry based projects by their institutions. The projects will
 be supervised by the Industrial co-ordinator of that institute.
 4. Technologists may initiate creation of Pakistan Technology Council and
 University of Technology on provincial basis. This will solve the
 grievances of technologists.
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 PROPOSED SCHEME OF STUDIES
 FOR BACHELOR OF TECHNOLOGY (Electrical)
 1st Year
 S.# Code # Subject T P C Marks T
 Marks P
 1 ES-113 Mathematics-I 3 0 3 150 0
 2. ET-124 Basic Electronics 3 3 4 150 50
 3. ET-133 Basic Mechanical Technology 2 3 3 100 50
 4. ET-142 Computer Fundamentals 2 0 2 100 0
 5. ES-153 Applied Physics 2 3 3 100 50
 6. ES-163 Applied Chemistry 2 3 3 100 50
 7. ET-172 Engineering Drawing 0 6 2 0 100
 8. EH-181 Islamic / Pak Studies 1 0 1 50 0
 9. ET-192 Hydraulics & Hydraulic Machines 2 0 2 100 0
 10. EH-102 Communication Skills-I 2 0 2 100 0
 19 18 25 950 300 2nd Year
 S.# Code # Subject T P C Marks T
 Marks P
 1 ES-213 Mathematics-II 3 0 3 150 0
 2. ET-224 Electrical Machines 3 3 4 150 50
 3. ET-234 Measuring Instruments & Measurement 3 3 4 150 50
 4. ET-244 Electromagnetic Field 3 3 4 150 50
 5. ET-254 Network Analysis-I 3 3 4 150 50
 6. ET-264 Digital Electronics 3 3 4 150 50
 7. ET-273 Power Generation & Utilization 3 0 3 150 0
 8. EH-282 Occupational Health Safety and Environment 1 0 1 100 0
 21 15 26 1150 250
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 3rd Year
 S.# Code # Subject T P C Marks T
 Marks P
 1. ET-314 Power Transmission & Distribution 3 3 4 150 50
 2. ET-324 Microprocessor Theory & Interfacing 3 3 4 150 50
 3. ET-334 Power Electronics 3 3 4 150 50
 4. ET-344 Network Analysis-II 3 3 4 150 50
 5. ET-353 Switchgear & Protective devices 3 0 3 150 0
 6. ET-364 Communication Systems-I 3 3 4 100 50
 7. ET-372 Total Quality Management 2 0 2 100 0
 8 EH-382 Islamic/Pakistan Studies 1 0 1 50 0
 21 15 26 1000 250
 4th Year
 S.# Code # Subject T P C Marks T
 Marks P
 1 ET-414 Communication System-II 3 3 4 150 50
 2. ET-424 Data and Computer Communication 3 3 4 150 50
 3. ET-434 Substation Technology 3 3 4 150 50
 4. ET-444 Control Technology 3 3 4 150 50
 5. ET-454 High Voltage Technology 3 3 4 150 50
 6. ET-464 Industrial Electronics 3 3 4 150 50
 7. ET-472 Industrial Management 2 0 2 100 0
 8. ET-482 Communication Skill-II 2 0 2 100 0
 22 18 28 1100 300
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 DETAILS OF COURSES FOR
 B-TECH ELECTRICAL
 FIRST YEAR ES 113. MATHEMATICS - I
 T P C 3 0 3
 FUNCTION: Exponential and logarithmic functions, Hyperbolic and inverse
 hyperbolic functions, relations between circular and hyperbolic functions.
 DETERMINANTS AND MATRICES: Simple properties and their application to
 solution of system of equations, Algebra of Matrices and their application to
 solution of system of equations.
 COMPLEX NUMBERS: Argand’s diagram, operations with complex numbers
 and their geometrical interpretations.
 COORDINATE GEOMETRY: Hyperbola, asymptotes, Simple properties of the
 parabola, ellipse, and hyperbola. Solid Geometry of line, plane and sphere.
 DIFFERENTIAL CALCULUS: Rules of Differentiation, function of a function,
 implicit function and successive differentiation; partial differentiation.
 INTEGRAL CALCULUS: Integration as inverse of differentiation, general rules;
 integration by substitution and by parts, use of partial Fraction, Definite
 integrals; Integration of sinnx, cosnx; Double integrals.
 APPLICATIONS OF CALCULUS: Slope of curve, Maxima & minima; areas of
 surfaces and volumes of solids Mean and root mean square values; curvature
 and radius of curvature and differential equations of first order and first degree.
 VECTORS: Addition and subtraction of vectors, scalar and vector products.
 Books recommended: 1. Thomas G.B. and Funney, R.L. Calculus and Analytic Geometry
 2. Peter Kuffiting, Technical Mathematics with calculus.
 3. K. A. Stroud, “Engg. Mathematics”
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 ET-124. BASIC ELECTRONICS. T P C 3 3 4
 ELECTRONIC DEVICES: Semi conductor Diodes:
 Conduction in Solids – Doners and acceptors, Impurities, Simple Diode
 Circuits and application. Bipolar and field effect transistors Amplifiers,
 Rectifiers and power supplies, special purpose diode. Zener diodes
 Operational amplifiers and operational amplifier circuits.
 Practicals: Based on above theory.
 Books recommended:
 1. Paynter, “Introductory Electronics”
 2. Elder, R.L. Boylestod, “Electronic Devices and Circuit Theory”
 3. A.P. Malvino, “Electronic Principals” (Latest Edition
 ET-133 BASIC MECHANICAL TECHNOLOGY T P C 2 3 3
 Stress, strain, stress – strain relationships, tensile test theory of simple
 bending.
 Shearing distributions in various sections. Bending moment and shearing
 force. Deflection of beams torsion of bars of circular cross-section introduction
 to plastic bending and torsion.
 Over view of design of shafts, pulleys, fly wheels, bearing and couplings.
 Power transmission by belts spur-gears and friction clutches.
 Practicals based on above theory
 Book Recommended: 1. Crustar Nieman, “Machine elements design and calculations in
 Mechanical Engineering “ springer international, 1978.
 2. Beerand Janson, “Mechanics of materials”, McGraw Hill Book Co. 1995.
 3. M. Beven. “Theory of Machines” 4. G.H. Ryder, “Strength of Materials” 3rd Ed.
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 ET-142. COMPUTER FUNDAMENTALS T P C 2 0 2
 BASIC COMPUTER ORGANIZATION: Major building blocks; their functions &
 inter connections.
 NUMBER SYSTEMS: Number conversion, Data Representation & Data
 structure. Processed operation, Memory & I/O of a computer
 LANGUAGES: High level & Low Level Languages, Compilers interpreters,
 operating systems, computer programming.
 APPLICATION PACKAGES: Word processors, Data Bases, Spread Sheets.
 Books Recommended
 Charles Parker, Computers today and tomorrow.
 ES153 APPLIED PHYSICS
 T P C 2 3 3
 MECHANICS: Moment of inertia, Simple Hormonic Motion, Viscosity, Heat,
 calorimatery, conductivity Radiation & Pyrometry.
 ACUASTIC: Consideration of acuastic in equipments and large Auditoriums.
 Harmonic Analysis – levels of sound used in various Broad Casting systems.
 LIGHTS: Photo metery and Geometrial optic, Nature of light, equation of light
 waves in Electrical & Magnetic field configurations. Polarization of light waves,
 Maxwell equiations. Semi conductor physics, semiconductor materials and
 conductions in solids.
 ILLUMINATION: Definition, terms, laws of illumination, measurement of candle
 power Solid angle, candle, luminous flux, lumen hour, lighting schemes and
 layout, utilization factor, depreciation factor, incandescent lamp, low pressure
 mercury vapor lamp, sodium discharge lamp.
 Practical based on the above theory.
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 Books recommended 1. David Halliday, R. Resnick. “Physics” (Latest Edition).
 ES-163 APPLIED CHEMISTRY: T P C 2 3 3
 Properties of solution & liquids: Surface tension, viscosity, osmosis, osmotic pressure, pH-Buffer solution,
 spectrophotometry. Basic concepts of colloidal chemistry, classification,
 purification (dialysis).
 Thermochemistry: Chemical thermodynamics, Hess Law, Heat of reaction, Relation between H
 and U, Measurement of heat reaction, Bomb Calorimeter.
 Electrochemistry: Laws of electrolysis, E.M.F. series, corrosion ( Theories, inhibition and protection). Water and sewage: Sources of water, impurities, hardness, water softening, purification of water
 for potable and industrial purposes, electrodialysis. Intgroduction to
 environmental pollution, main sources and effects. Sewage treatment.
 Practicals based on above theory
 ET-172 ENGINEERING DRAWING T P C 0 6 2
 Use of instruments, planning the layout, drawing, lettering and dimensioning,
 projections and section of solids.
 Preparation of Assembly Drawings. Use of computer aided design (CAD) tools
 for schematic drawing of Electrical/ Electronic systems.
 Books Recommended 1. Mitchel & Spencer, “Technical Drawing” (Latest Edition)

Page 22
                        

22
 EH-182 ISLAMIC / PAKISTAN STUDIES {HEC approved Contents to be inserted} ET-192 HYDRAULICS AND HYDRAULICS MACHINES
 T P C 2 0 2
 Properties of liquid, pressure of a fluid, hydraulic press, pressure head of a
 liquid, pressure of atmosphere, devices for measurement of static pressure,
 pressure due to hydrostatis force, pressure gauges flow of fluid, equation, total
 head of a liquid (Bernoulli’s equation). Venturimeter, pitot tub, orifice and
 mouth pieces. Notches and weirs, impact of jets
 Water turbines, classification, their construction and characteristics.
 Books recommended: 1. E.H. Lewith (Pitman and Sona), “Hydraulics and Hydraulic
 machinery. 2. Daugherty and Franzini, “Fluid Mechanics. 3. A.C. Shaw and D.A. Jobsnon (Congman), “Mechanics of Fluids”.
 EH-102 COMMUNICATION SKILLS-I
 T P C 2 0 2
 Introduction to communication: Importance, Theories, Barriers, Components. The Seven C’s for Effective Communication. Listening Skills:
 Blocks, Thinking and Feeling, Notes Taking, Giving Feedback. Reading Skills:
 Active Reading Techniques, Skimming, General Reading and Careful Reading.
 Introduction to Writing Skills:
 Planning, Drafting and Editing, Emphasis and Connections.
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 Grammar and Vocabulary: Technical and Business Vocabulary, Constructing Formal sentences.
 Book Recommended:
 1. Murphy H. A. Hildebrandt H. W. and Thomas J.P. EFFECTIVE BUSINESS COMMUNICATIONS. McGraw Hill, USA.
 2. Norman S. WE’RE IN BUSINESS. Longman Group Ltd. UK. 3. Thomson A. J. and Martinet A.V. A PRACTICAL ENGLISH
 GRAMMAR, Oxford University Press, UK.
 SECOND YEAR ES213 MATHEMATIC-II Linear differential Equations of first and second order and their applications to relevant engineering problems. Partial differential equation: Total differential and its application to small errors. Taylor’s series of two variables. Maxima and minima. Second & Third order Integration, area of surfaces and volume of solid. Application to Engineering problems. Complex variable their: Analytical functions and line integrates. Fourier Series: Even and odd functions. Laplace transforms. Inverse Laplace Transoms and their applications. Probability and its theorems Mean & Standard deviation, Passion and Normal distribution. Books Recommended 1. Krayzic, Advanced Engineering Mathematics. 2. Modern Advanced Engineering Mathematics, Glyn James.
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 ET-224 ELECTRICAL MACHINES T P C 3 3 4
 Review of magnetic circuits as applied to AC & D.C. machines. Principle of
 D.C. machines.
 Parallel operation of generators. Starters for motors, calculation of starting
 resistance, common type of starters used.
 Transformer theory, open circuit and short circuit tests, common faults and
 their remedies. Auto and instruments transformers.
 Alternators: Construction, field excitation principle of operation, parallel
 operation and regulation installation of alternators.
 Synchronous Motors: Construction, principle of operation, characteristics,
 hunting damping, and applications as syn-condencer.
 Poly Phase Induction Motors: Construction of squirrel cage and wound rotor
 motors, principle of operation, equivalent circuit, starting methods and speed
 control of three phase motors, applications of induction motors, commutator
 motors.
 Single Phase Motors: Universal, shaded pole split phase, repulsion motors.
 Testing of machines by direct and indirect methods. Speed and speed control,
 reversing direction of rotation. Selection and installation of generators and
 motors to different uses in industry. Special applications as dynamometers,
 boosters, electric breaking and traction motors. Common faults in D.C.
 machines.
 Practicals based on above theory.
 Books Recommended Stephen J. Chapman. Electrical Machinery Fundamentals
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 ET-234 MEASURING INSTRUMENTS AND MEASUREMENTS T P C 3 3 4
 ELECTRO MECHANICAL INSTRUMENTS: AC, DC voltmeter,
 Ammeter, wattmeter watt hour meter, power factor meter, frequency
 meter, KVAR meters.
 ELECTRONIC INSTRUMENTS: Oscilloscope, Digital Volt meters,
 ammeters and multi meters, Digital counters.
 MEASUREMENTS: Measurements, errors and their compensation.
 Calibration of instruments. Resistance, inductance and capacitance, use
 of bridges, sensor and transducers, measurement of non electrical
 quantities e.g. temperature, pressure, motion, strain, speed and
 vibration.
 Practicals based on above theory
 Books Recommended:
 Berlin, Electronic Instruments & Measurements
 ET-244 ELECTROMAGNETIC FIELD T P C 3 3 4
 Review of vector analysis. Contesian, cylindrical and spherical
 coordinate systems, Gradient, Divergence and Curl Static Electric fields.
 Coulomb’s law. Ganss’s law, electric flux Density and Electric potential.
 Capacitance, Electrostatic Energy and forces.
 Static magnetic field. Biot-Savart law. Ampere circuital law inductance,
 magnetic energy and force.
 Maxwell’s Equations.
 Boundary conditions.
 Practicals based on above theory
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 Book Recommended: 1. B. Bolton. Electro Magnitesion
 2. W. Hayt. Electromagnetic Fields
 ET-254 NETWORK ANALYSIS– I
 T P C 3 3 4
 Electrical elements and circuits: Resistance, inductance, and
 capacitance, laws of resistance, Ohm’s law, Kirchoff’s laws, Node
 voltage and loop current methods of analysis of resistive networks
 calculations, current voltage divider.
 A.C. Fundamentals.
 Periodic function; RMS (effective). Average and maximum values of
 current and voltage for periodic wave forms.; Analysis of simple services
 circuits using instantaneous values of current and voltages. Introduction
 to three phase system.
 Phaser Quantities
 Phasers; representation of phasers by J. Notation, Complex expression
 for current. Voltage and impedance; solution of simple series and
 parallel RLC circuits. Calculations of self and mutual induction.
 Phaser Analysis of A.C. Circuits.
 Node. Voltage and loop current analysis of A.C. networks; Active,
 Reactive and apparent power phaser diagram.
 Practicals based on above theory
 Books recommended:
 1. Hughs, Electrical Technology.
 2. Floyd, Circuit Analysis
 3. W. Hayt, Engineering of Circuit Analysis
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 ET 264 DIGITAL ELECTRONICS T P C 2 6 4
 Switching devices: switches and relays, logic gates, AND –OR-NOT gate
 circuit, NAND NOR Circuits Modular implementation of combinational logic
 circuits. K-maps & truth tables.
 Switching algebra, different logic families TTL, ECL, NMOS, CMOS.
 Combinational logic circuits: address/subtracts, demultipleness, encoders
 decoders, ROMs, PLA.
 Components of sequential circuits:
 Flip flops, their characteristics and transition tables for sequential circuit
 design.
 Introduction to digital system; Microprocessor, & Micro-combination.
 ET-273 POWER GENERATION & UTILIZATION
 PART-A GENERATION Power Resources
 Sources of energy, various types of plants and their efficiencies:
 Thermal power station: Choice of site, prime movers and arrangements of
 plant, water softening and ash handling
 Hydro Electric Power Station: Choice of site, prime movers, arrangements of
 plant types of Dams & Turbines.
 Nuclear Power Plant: Basic theory of Nuclear Energy, reactors, shielding.
 Generating station layout and health hazards.
 PART-B
 Electrical energy utilization: Design techniques for electrical wiring for
 domestic and industrial applications, electrical heating, induction and dielectric
 heating electric arch furnace and their thermal control techniques.
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 Books Recommended: Archie W.C. Principles of Energy Commission.
 EH-282 OCCUPATIONAL HEALTH SAFETY AND ENVIRONMENT
 T P C 2 0 2
 OCCUPATIONAL HEALTH Classification of health hazards: physical, chemical and biological, Sources of
 risk: machinery, noise, electrical failure, indoor air, poor ventilation and lighting
 conditions, radiation, and ergonomics. Classification of dangerous substances
 and their toxicity, Routes of entry: skin and eyes, lungs and stomach,
 Occupational exposure limits. Environmental monitoring at the work place:
 measurement techniques, data evaluation and analysis.
 SAFETY TECHNOLOGY: Importance of safety practices, Basic concepts of plant safety, safe machinery
 design and guarding. Mechanical handing. Manual handling. Access
 equipment, transport safety. Chemical safety, electricity and electrical
 equipment. Fire fighting techniques. Construction safety. Demolition. Personal
 protective equipment.
 SAFETY MANAGEMENT TECHNIQUES Accident prevention. Helath and safety policy. Safe systems of work. First Aid
 provisions. Health and safety training. Spill response protocols. Accident
 investigation, recording and analysis. Communicating safety measures.
 Techniques of inspection. Helath and safety regulations at work place.
 Books Recommended:
 1. A Guide to the Control of Substances Hazardous to Health in Design and Construction. CIRIA Report 125. Thomas Telford Publications London. 1993.
 2. Industrial Hygiene and Toxicology Vol-I: General Principles. Ed. F.A. Patty. Interscience Publishers, New York. 1958.
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 THIRD YEAR ET-314. POWER TRANSMISSION & DISTRIBUTION
 T P C 3 3 4
 Transmission lines calculations: Parameters of overhead Transmission. lines,
 solution of small, medium & long transmission line underground system for
 power transmission.
 Insulators: types voltage distribution string efficiency and method to improve it.
 Calculation of sag in transmission lines. Voltage improvement in transmission
 lines. Grid system and its protection, corona, Ferranti effect.
 System of distribution choice of voltage and frequency. Substation location
 and layout. Types of substations.
 Feeders calculations “KELVINS LAW” and its limitations. Distributors, their
 types and sizes.
 Practical based on above theory
 Books Recommended 1. Turan Gonan, Electrical Power Transmission System
 2. Twan Gonan, Electrical Power Distribution System
 ET-324 MICROPROCESSOR THEORY AND INTERFACING T P C 3 3 4
 MICROPROCESSOR FUNDAMENTALS: Introduction, simplified CPU
 organization and instruction set, Bus systems, Fetch execute cycle.
 MICROPROCESSOR ARCHITECTURE AND PROGRAMMING
 TECHNIQUES
 Structure of Intel 8085 Microprocessor and its Architecture, Pin Diagram and
 Functions, Data Sheet descriptions, Interrupts 8085 Instruction set,
 Programming Techniques, other 8/16 bit microprocessor such as Intel 8086
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 and upgraded versions, study of 5 x 86 – 100 microprocessor . Assembly
 language programming of Intel microprocessor.
 INTERFACING THE MICROPROCESSORS.
 Interfacing concepts, Interfacing of Microprocessor with RAM & ROM, Basic of
 I/O Interfacing with I/O ports (serial and parallel), Memory Map and Address
 Decoding, D/A & A/D interaces, Study of 4 x CD – ROM, controllers.
 MICROPROCESSOR CONTROLLED SYSTEMS
 A temperature monitoring control system, closed loop process, control system,
 washing machine controller, diesel generator set controller, stepper motor
 controller.
 Practical work is based on above theory.
 Books recommended:
 1. Daglas V. Hall. “Microprocessing Interfacing”. 2. Berry B. Bari. “Intel Microprocesses”
 ET-334 POWER ELECTRONICS T P C 3 3 4
 INTRODUCTION
 Recent advancement in power electronics & its applications, power
 semiconductor devices, power diodes, power transistors power MOSFET,
 IGBT and their characteristics, Free wheeling diodes, Diodes with R.C. & RL,
 LC & RLC loads.
 THE THYRISTOR
 Principle of operation, characteristics, two transistor model of SCR, Thyristor
 types, Ratings, Protection and cooling, Thyristor Turn-on & Turn-off,
 commutation techniques, Series & Parallel operation of thyristors, Thyristor
 firing circuits. Triacs and GTOs.
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 STATIC SWITCHES
 Single phase & three phase A.C. switches, Three phase reversing switches,
 AC switches for bus transfer, DC switches, Solid State Relays, Designing of
 static switches.
 THYRISTOR CONVERTERS
 AC voltage controllers, controlled rectifiers, Inverters, DC link converters, DC
 Choppers, Cycloconverters.
 Practical based on above theory
 Books Recommended 1. M. H. Rasheed, Power Electronics ET-344 NETWORK ANALYSIS-II
 T P C 3 3 4
 SINUSOIDAL STEADY STATE ANALYSIS: Phasor concept and
 complex impedence.
 R.L. & C. Circuits with sinusoidal excitation. Average and R.M.S. values
 of current, voltage and power, loop current and node voltage method of
 circuit analysis. Power factor, power factor correction. Application of
 matrices in nodel & mesh analysis.
 NETWORK THEOREMS: Thevenin, Norton, reciprocity superposition
 and maximum power transfer theorem.
 Transient Circuit. Source free RL, RC and RLC circuits, unit step and
 impulse reponse.
 MAGNETICALLY COUPLED CIRCUITS: Dot convention, method of
 formulating their equations.
 FOURIER SERIES: Fourier series and its applications in circuit analysis.
 Practical based on above theory
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 Books Recommended 1. Hughs, Electrical Technology. 2. Florrid Circuit Analysis 3. W.Hayt Engg. Circuit Analysis
 ET-353 SWITCH GEAR AND PROTECTIVE DEVICES:
 T P C 3 0 3
 The expanding system, grid systems and its importance, causes and
 consequences of short circuits power system stability percent and per unit
 values. Symmetrical and un-symmetrical faults limiting of faults current.
 Calculation of short circuit current.
 Circuit breaker principles, Isolators, types of circuits breaker, oil, air blast,
 asian pot and impulse type recovery and re-striking voltage rating of circuit
 breakers, arc in circuit breakers, interrupting theory.
 System of protection graded time log, differential, distance and zero sequence
 system, pilot relaying, carrier pilot relaing. Construction and operation of
 different types of relayes. Testing of transmission system, fault location
 protection against voltage transients and line surges.
 Books recommended:
 1. Stevenson. Element of power system analysis. 2. H. Cotton. Transmission and dist of elect. Engg. 3. The Art and Science of Protective Relaying.
 ET-364 COMMUNICATION SYSTEMS-I T P C 3 3 4
 Fourier analysis, Fourier transform and its properties, Amplitude Modulation.
 AM-SC and AM with carrier SSB and VSB, AM transmitter and Receiver
 (Supernet), Frequency Modulation, AM transmitter and receiver, Aerial and
 wave propagation, Modulation, Time devision Multiplexing, Camparision of
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 FDM and TDM, Digital modulations, sampling and Quantization of signals
 companding, PCM, DPCM and delta modulation.
 Practical based on above theory
 Books Recommended 1. Kandy Device, Electronic communication
 2. Wyan Tomasi, Electronic communications system.
 3. Frenzal, Communical Electronics 4. B.P. Lathi, Communication System
 ET-372 TOTAL QUALITY MANAGEMENT
 T P C 2 0 2
 Introduction to Quality: Quality concepts, types and aspects, Significance of quality. Commitment and Leadership: Commitment and Policy, Creating or changing the culture, effective leadership. Quality Planning: Flow charting, process charting, purchase planning, planning for JIT. Design for Quality Innovation, Quality Function Deployment and the House of Quality. Quality Related Costs: Prevention, Appraisal and Failure Costs, Models for Quality Costing. Quality Measurement: Significance, Methods Tools and Techniques for Quality Improvement: Basic Tools, Advanced Tools. Quality Management System (ISO 9000 series) Significance, Documentations, Implementation and Certification, Audits, Expected Problems. Environmental Management System (ISO 14000 series)
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 Significance, Documentations, Implementation and Certification, Audits, Expected Problems. Books Recommended
 1. Oakland J. S. TOTAL QUALITY MANGEMENT, Bulterworth Heinemann Ltd. UK.
 2. ISO 9000 series of standards 3. ISO 14000 series of standards 4. Feigenbaum, TOTAL QUALITY CONTROL. McGraw Hill Book Co.,
 USA. 5. Gillow H. S. and Gillow S. J. TOTAL QUALITY MANGEMENT IN
 ACTION, Prentice Hall UK. 6. Musa K. ISO 9000, Ibrahim Publishers, Lahore. 7. Kuhre, W.L. A. PRACTICAL GUIDE FOR OBTAINING ISO 14000
 CERTIFICATION. Prentice Hall, UK
 EH-382 Islamic/Pakistan Studies {HEC approved Contents to be inserted}
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 FOURTH YEAR
 ET-414 COMMUNICATION SYSTEMS - II
 T P C 3 3 4
 Transmission Lines, Power Line Carrier Telephony: Digital Baseband/ passband, transmission, AWGN and Intersymbol interference, matched filtering and pulse shaping, DPCM, Delta modulation, Digital modulation technique, PSK, FSK, QPSK, QAM digital multiplexing, clock synchronization, bit/byte interlearning. Satellite Communication System: Introduction to Satellite System, Earth satellite station, Satellite station. Mobile communication System: Concept of cellular phone, various types of cell, system configuration Microwave: Introduction system configuration. Optical Fiber Communication System: Characteristics, types, sources, detectors, system configuration. Practical based on above theory
 Books Recommended 1. Wyan Tomasi, Electronic Communication. 2. Shlon, Digital Communication.
 ET-424 DATA AND COMPUTER COMMUNICATIONS
 T P C 3 3 4
 Advantages of Networks, Network Topologies. Data flow and Physical Circuits
 Reference models. Telephone System, Narrow and Broadband ISDN, ATM,
 Wireless transmission. Cellular Radio Communication Satellites, Local, Area
 Networks (LAN), Wide Area Networks (WAN), Data Link Layer, Design issues.
 Error Detection and correction. Sliding Window protocols, MAC protocols IEEE
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 802.3 for LANs and MANs. Fast Ethernet. The network layer, Routing.
 Congestion control, internetworking. The network layer in the internet.
 The transport layer. TCP and VDP, The Application Layer, Network Security,
 Domain Name System (DNS), I.P. Electronic Mail, World Wide Web (WWW),
 Multimedia
 Books Recommended:
 1. UYLESS BLACK, “Computer Networks”, Bell Atlantic Education Services, 2nd Ed. 1997.
 2. Douglas E. Comer, “Computer Networks and Internets”, Printice Hall, 2nd Ed. 2000.
 3. Behroz Feroza, “Data and Computer Communication” 4. Stallings William, Data and computer communication.
 ET-434 SUB-STATION TECHNOLOGY
 T P C 3 3 4
 ELECTRICAL SUBSTATION – INTRODUCTION
 Substation Layouts, Busbar schemes, Types of substations and transformer
 substation.
 SUBSTATION EQUIPMENT
 Introduction, Electrical Equipment in the Main Circuit, Busbars, Circuit –
 Breakers, Isolators and Earthing Switches, Current Transformers and Voltage
 Transformers, Rated Characteristics of VT’s, Surge Arresters (Lightning
 Arresters).
 BUSBAR SYSTEMS AND LAYOUTS
 Busbar Systems (Busbar Layouts), Single Busbar Scheme, Single
 Sectionalized Busbar, Double Busbar Scheme (Duplicate Bus), Bus-coupler,
 Duplicate Bus Scheme with Double Circuit-breaker, Breaker and a half
 scheme (v/i Breaker Scheme).
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 PRINCIPLE OF SUBSTATION DESIGN
 Terms and Definitions, Developing a substation layout.
 Design of Busbars: Steps in Busbar Design, Current Carrying Capacity,
 Spacing of Support Insulators, Insulation requirements of Busbars.
 Substation Earthing Systems: Functional requirements of earthing system,
 Description of an earthing system, Step pontential and Touch Potential,
 Neutral Point Earthing, Equipment earthing (body earthing), Substation
 earthing grid, Dimensioning of earth conductors, earth mat, Soil Resistivity,
 Values of Soil Resistivety, Fencing, Procedure of Laying Earthing-Mat,
 Measurement of Earthing Resistance.
 Auxiliary supplies and batter systems protection, control and automation in substations.
 Control Room and Control Panels, Protective Relaying in Substation,
 Programmable Equipment for Protective Relaying.
 Practical based on above theory
 ET-444 CONTROL TECHNOLOGY
 T P C 3 3 4
 Control system (General), open and close loop controls. Principle of feed back
 system; (i) time and frequency domain analysis; (ii) Equations of physical
 system; Control system components; Angular position; Control servo
 mechanism; Study of feed back system for automatic control of physical
 quantity such as voltage speed and mechanical position industrial application
 of servo mechanism. Thermal Hydraulic, Mechanical/D.C. Motors (Armature
 Controlled, Field Controlled) Stability, Lag and lead compensation. Stability
 criteria and realization.
 Practical based on above theory
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 ET-454 HIGH VOLTAGE TECHNOLOGY
 T P C 3 3 4
 Dielectric and Breakdown phenomenon, Electric Breakdown in gases. Corona
 discharge, surface breakdown of insulation. Operation and measurement of
 high voltage, impulse generators. High voltage cables, interference
 phenomenon, High voltage cables and transmission line testing, EHV-AC/DC
 transmission insultation of transmission lines, insultation coordination, voltage
 drop around insulators. Pollution effects on insulators.
 Practical based on above theory
 Books Recommended 1. Dr. Abdullah, High Voltage. 2. Alston, High Voltage Technology
 ET-464 INDUSTRIAL ELECTRONICS
 T P C 3 3 4
 Electromechanical Control relay, Solid state relay, Timing and latching relays,
 Relay Logic, Magnetic contactor, Solenoids, Magnetic motor starters, Solid
 state contactors, Hydraulic & Pneumatic Actuators, Sensors & Transducers
 Based Systems & Interfacing of Micro controllers, Programmable Logic
 controller (PLC), Ladder Logic Diagram and Programming of PLC, Computer
 Controlled Machine Interfacing of PLC
 ET-472 INDUSTRIAL MANAGEMENT
 T P C 2 0 2
 Introduction: Mangement; Science of Art, History of Managements, Management Functions. Organizational Structure Types of Organizations, Organizational Hierarchy, Properties of Narrow and Wide Organizations Production Processes
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 Types of Production, Scale of production, Selection of Technology, Input requirements, Capacity Utilization. Productivity Basic concepts, Classification, Quantitative Measurement, Productivity Improvement. Project Management Properties of Projects, Project Life Cycle, Project Network Analysis, Resource Requirements, Monitoring and control, Use of Computer. Inventory Management Inventory Replenishment, Economic Lot Size, Re-order Point, Safety stock level, JIT, use of computer. Human Resource Management Mangement Styles, Psychological Types, Recruitment and Training, Job Evaluation, Performance Appraisal, Motivation and Incentives. Books Recommended
 1. Babcock D. L. MANAGING ENGINEERING AND TECHNOLOGY, Prentice Hall, UK.
 2. Zuberi M. H. INDUSTRIAL MANAGEMENT, Rabbani Printing Press, Lahore.
 3. Bateman T. S. and Snell S. A. MANAGEMENT: BUILDING COMPETITIVE ADVANTAGE. Times Mirror Higher Education Group, USA.
 4. Spinner M. ELEMENTS OF PROJECT MANAGEMENT. Prentice Hall, UK.
 EH-482 COMMUNICATION SKILLS-II
 T P C 2 0 2
 Communication Environment: Organizational Structure, International Communication, Nondiscriminatory
 Communication, Communication Channels.
 Communication and Technology: Presentation Graphics and Word Processing, Fax, E-mail, Internet and Voice
 Mail, CD-ROM and Online Databases, Teleconferencing, Audio Visual Aids.
 Presentation Skills Defining objective, audience analysis, style and tone, credibility, opening,
 closing and main ideas, use of Audio Visual Aids.
 Meetings and Interviews:
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 Participating in Meetings, Chairing a Meeting, Asking and Answering
 Questions in Meetings, Preparing Resumes, Preparing for Interviews, Asking
 and Answering Questions in Interviews.
 Letters and Memos: Formats, Positive and Negative Messages, Persuasive Communication, Requests. Technical Report Writing: Introduction and Importance, General Formats, Short and Long Reports,
 Proposals, Quoting References.
 Books Recommended:
 1. Murphy H. A., Hildebrandt, H. W. and Thomas J.P. Effective Business Communications, McGraw Hill USA.
 2. Morrisey G.L., Sechrest T.L. and Warman W.B. LOUD AND CLEAR, Addison-Wesley Publishing Company, USA.
 3. Beebe S.A. and Beebe S.J. PUBLIC SPEAKING. Allyn and Bacon, USA.
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 CURRICULUM OF B-TECH. (CIVIL TECHNOLOGY)
 1. Working Parameters. Before deliberating on the detailed curriculum
 the Civil Technology Group formulated the following parameters:
 a. Name of the Degree The study group discussed at length, the
 efficacy of the two existing degrees called B Tech (Pass) and called B
 Tech (Hons). Most of the Group members were of the considered
 opinion that B Tech (Pass) degree had no practical utility and was
 retained only to benefit the half-way drop-outs. The Group unanimously
 recommended to end B Tech (Pass) degree and retain only B Tech
 (Hons) degree which should be renamed as B Tech only.
 b. Duration. It was recommended to continue with four year
 duration of the course.
 c. Mode of Study/Training. In view of the practical employment of the
 B Tech graduates it was felt that course content should be more
 practical oriented. Following recommendations were made in this
 regard:
 1) The course should consist of 4 years campus study/training
 and OJT (sandwiched on job training). The OJT be spread
 over four years and be sandwiched at the end of each
 academic session.
 2) The overall theory and practical ratio will be maintained
 at 45(T): 55(P).
 3) OJT will be evaluated and a student will not be promoted to
 next year or awarded the degree unless he clears the
 campus training as well as OJT evaluation.
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 d. Subjects of Study: The subjects of study will be divided in two
 groups namely core subjects (relating directly to technology) and
 allied subjects (maths, computers etc). The core and allied
 subjects will be included in following proportion:
 Core subject = 70 percent
 Allied subjects = 30 percent
 e. The allied subjects will be covered as under:
 1) Mathematics = 2 courses of 3 contact hours each 2) Computer = 1 course of 3 contact hours
 3) Communication Skills and Technical Report Writing = 2 courses of 2 contact hours each 2. Revision of Curriculum. After formulating the above parameters,
 the Study Group proceeded to finalize the revision of curriculum. Following
 documents were consulted for this purpose:
 a. Proposed revision plan of TEVTA (Punjab).
 b. Existing curriculum of B Tech at Govt. College of Technology,
 Hyderabad.
 c. Existing curriculum of B. E. Civil Mehran University of Engg. &
 Technology, Jamshoro.
 d. B Tech syllabus of Madras Institute of Technology (India).
 e. Existing curriculum of B Tech (Hons) at Govt College of
 Technology, Rasul (Punjab).
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 SCHEME OF STUDIES
 1st Year
 Course No Subject T P C Total
 1 BT(AM)113 Applied Mathematics-1 3 - 3 150
 2. BT(CA)122 Computer Applications-I 1 3 2 100
 3. BT(CS)132 Communication Skills-I 2 - 2 100
 4. BTC-143 Engineering Geology 2 3 3 150
 5. BTC-154 Mechanics of Materials 3 3 4 200
 6. BTC-163 Materials and Methods of Construction. 2 3 3 150
 7. BTC-173 Fluid Mechanics 2 3 3 150
 8. BTC-184 Construction Surveying 2 6 4 200
 9. BTC(IPS)191 Islamic & Pak Studies 1 - 1 50
 Training Program
 18 21 25
 2nd Year
 Course No Subject T P C Total Marks
 1 BT(AM)212 Applied Mathematics-II 2 - 2 100
 2. BT(CA)222 Communication Skills-II 1 3 2 100
 3. BT(CS)232 Concrete Technology-I 2 3 3 150
 4. BTC-243 Structural Mechanics 2 3 3 150
 5. BTC-2154 Soil Mechanics 2 3 3 150
 6. BTC-263 Highway & Transportation Technology 2 3 3 150
 7. BTC-273 Water Supply and Waste Water Management 3 - 3 150
 8. BTC-284 Cost Estimates & Contract Documents 2 3 3 150
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 9. BTC(IPS)291 Islamic & Pak Studies 1 - 1 50
 10. BTC-202 Technical Report 1 3 2 100
 Training Program
 18 21 25 1250 3rd Year
 Course No Subject T P C Total Marks
 1 BTC-313 Repair & Maintenance of Structures 2 3 3 150
 2. BTC-323 Irrigation and Hydraulic Structures 2 3 3 150
 3. BTC-333 Environmental Management 2 3 3 150
 4. BTC-344 Concrete Technology-II 2 6 4 200
 5. BTC-352 Engineering Economics 2 - 2 100
 6. BTC-362 Architecture and Town Planning 2 - 2 100
 7. BTC-373 Project Management 2 3 3 150
 8. BTC-384 Steel Structures 3 3 4 200
 9. BT(IPS)391 Islamic & Pak Studies 1 - 1 50
 Training Program
 18 21 25 1250
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 4th Year
 Course No Subject T P C Total Marks
 1 BTC-412 Total Quality Management 2 - 2 100
 2. BTC-422 Traffic Engineering 2 - 2 100
 3. BTC-434 Hydrology 3 3 4 200
 4. BTC-443 Computer Aided Analysis and Design 2 3 3 150
 5. BTC-453 Application of GIS in Civil Technology 2 3 3 150
 6. BTC-464 Foundations and Pavements 3 3 4 200
 7. BTC-474 Pre-stressed and Pre-cast Concrete Technology 3 3 4 200
 8. BTC-482 Project - 6 2 100
 9. BT(IPS)491 Islamic & Pak Studies 1 - 1 50
 Training Program
 18 21 25 1250
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 DETAILS OF COURSES
 APPLIED MATHEMATICS-I
 T P C 3 0 3
 Objectives: i- To review the knowledge and practice the skills acquired in diploma
 courses ii- To understand the concept and use of differential equations iii- To learn different methods to solve differential equations iv- To understand the concept of complex numbers and their applications
 Description A significant part of the course relates to the review of previous studies. The course aims at the learning of different mathematics skills and their applications in solving technical problems.
 Contents 1 Review of the following 10 weeks • Integral Calculus • Differential Calculus • Matrices and Determinant • Vector Algebra • Analytical Geometry 2 Introduction to Differential Equations 8 weeks • Basic Concepts • Geometric Interpretations • Separable Equations • Exact Differential Equations • Linear First Order Differential Equations • Bernoulli’s Differential Equations • Families of Curves • Applications
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 3 Higher Order Differential Equations 5 weeks • Homogeneous Linear Equations of Second Order • Non- Homogeneous Equations • Application of Higher Linear Differential Equations 4 Partial Differential Equations 3 weeks • Basic Concepts • Solution by Separable Variables • Classification 5 Complex Numbers 4 weeks • Invented Number Systems • The Argand Diagram • Complex Variables • Derivatives • Complex Series • Applications Text Book 1. Thomas G. B. and Finney R. L. CALCULUS AND ANALYTIC
 GEOMETRY (latest edition).
 Reference Books 1. Kreyszig E. ADVANCED ENGINEERING MATHEMATICS. John Wiley
 and Sons, USA (latest edition). 2. Cohen H. L. MATHEMATICS FOR SCIENTISTS AND ENGINEERS.
 Prentice-Hall, UK (latest edition). COMPUTER APPLICATIONS
 T P C 1 3 2
 Objectives: i- To review the knowledge and practice the skills acquired in diploma
 courses ii- To practice the use of BASIC language and Spreadsheet software in
 different applications iii- To learn the concept of CAD/CAM and related applications
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 iv- Familiarization with commercially available softwares in the relevant field
 Description This course intends to enhance the knowledge of students regarding computer applications and to provide them a chance to get hands-on exposure to different general purpose and special purpose computer applications.
 Contents 1 Review of the following knowledge/skill 4 weeks • Electronic Data Processing • Operating System • BASIC language 2 Practice in using Word Processing Software 5 weeks • Character and Paragraph Formatting. • Tables and Columns • Page Setup and Print Setup • Inserting Objects • Styles, Index and TOC • Customization 3 Practice in using Spreadsheet software 7 week • Data Types • Entering and Editing data • General Calculations • Statistical Analysis • Graphics 4 CAD/CAM Applications (Technology Related) 7 weeks 5 Familiarization with Commercially available softwares 7 weeks in the relevant field Text Books 1. Gottfried R. S. PROGRAMMING WITH BASIC. Schaum’s Outline Series
 (Latest Edition). 2. User’s Manuals for Word Processing software, Spreadsheet software
 and technology specific softwares
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 Reference Books 1. Tucker A. B., Bernat A., Cupper R. D. and Scragg G. W.
 FUNDAMENTALS OF COMPUTING. McGraw Hill Book Company(Latest Edition).
 2. IBM DICTIONARY OF COMPUTING (Latest Edition). 3. Bradley J. C. QUICK BASIC. Wm. C. Brown Publishers, USA (Latest
 Edition). COMMUNICATION SKILLS-I
 T P C 2 0 2
 Objectives i- To understand the importance and basic concepts of communication ii- To enhance the listening skills and to become active listener iii- To enhance the reading skills and to become active reader iv- To improve the writing skills in general Description This course is based upon lectures, group discussions, case studies and practice sessions. Contents 1 Introduction to Communication 4 weeks
 • Importance, Theories, Barriers, Components 2 The Seven C’s for Effective Communication 7 weeks 3 Listening Skills 3 weeks
 • Blocks, Thinking and Feeling • Notes Taking • Giving Feedback
 4 Reading Skills 4 weeks
 • Active Reading Techniques • Skimming, General Reading and Careful Reading
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 5 Introduction to Writing Skills 6 weeks • Planning • Drafting and Editing • Emphasis and Connections
 6 Grammar and Vocabulary 6 weeks
 • Technical and Business Vocabulary • Constructing Formal Sentences
 Text Book:
 1. Murphy H. A., Hildebrandt H. W. and Thomas J.P. EFFECTIVE BUSINESS COMMUNICATIONS. McGraw-Hill, USA(Latest Edition).
 Reference Books:
 1. Norman S. WE’RE IN BUSINESS. Longman Group Ltd., UK (Latest Edition).
 2. Thomson A. J. and Martinet A. V. A PRACTICAL ENGLISH GRAMMAR. Oxford University Press, UK (Latest Edition).
 ENGINEERING GEOLOGY
 T P C 2 3 3
 Objectives i- To understand geology or various minerals and rocks and their
 properties. ii- To learn to select proper site for civil engineering structures.
 Contents 1 Introduction. Introduction to Geology. Importance of Geology in
 civil engineering projects. Sedimentary, igneous and metamorphic rocks. Volcanic activity. Internal structure of the Earth. Engineering and physical properties of rocks. Identification of common rock forming minerals.
 2 Classification of Rocks and Minerals. Colour of grain with respect to rock colour Chart of Geological Society of America. Identification of grains (coarse, medium and fine) of sedimentary rocks. Hardness classification (very soft, soft etc) with respect to simple field tests and
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 uniaxial compression strength. Identification of rocks by megascopic studies. Identification of subordinate constituents in rock samples.
 3 Structural Geology. Introduction to structural Geology and plate tectonics. Causes and effects of earthquakes. Protective measures against earthquakes. Sequence and principles of stratigraphy, earthquake zoning for Pakistan. Land-sliding and its causes. Hydrogeology: wells, springs, streams and ground water conditions. Causes of glaciers and their types.
 4 Geology in Civil Technology. Role of geology in selection of sites for dams, reservoirs, tunnels and other important civil engineering structures, such as highways, airfield and bridges. Ground subsidence: Mining subsidence due to alteration of fluid levels. Methods of avoiding mine collapses. Introduction to blasting. Engineering geology of tunnels, geological survey prior to tunneling, lining of tunnels and its section. Selection of tunnel site and its requirements, case histories, brief introduction to local geology.
 Practicals
 1. Identification of minerals 2. Identification of igneous, sedimentary and metamorphic rocks 3. Determination of specific gravity 4. Determination of hardness of rock 5. Determination of uniaxial compressive strength 6. Determination of rock quality designation (RQD) 7. Study of different geological structures 8. Stereo plotting (for slope stability) 9. Shear strength determination of rock joints 10. Point load test 11. Slake durability test 12. Tensile strength
 Books Recommended
 1. A Geology for Engineers, Blyth, F G H 7th Arnold International student edition.
 2. Geology and Engineering, Legget, R F 3rd edition McGraw Hill International edition.
 3. Principles of Engineering Geology and Geotechniqcs, Krynine, DP 1st Edition McGraw Hill International edition.
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 MECHANICS OF MATERIALS: T P C 3 3 4
 Aims i) To develop an understanding of analysis of the magnitudes and
 distribution of internal forces in the body by the concept of free body diagram under external loads.
 ii) To develop the concepts of mechanics of deformable bodies. To calculate the internal forces and deformations and to establish the intensity of each as a function of applied loads.
 iii) To develop an understanding of structural behavior of different materials, their modes of failure and the stresses appearing at different stages.
 Description The course presents an understanding of the behavior of various forms of structure including stresses and deflection in beams. It further explains the basic approach to Energy Methods. The developed analysis tools will be used later to understand all the design concepts. Contents
 1 Review of Vector Mechanics, Types of Supports and Loads: General case of forces in a plane. Roller, hinge, fixed supports, concentrated, uniformly distributed and uniformly varying loads.
 2 Weeks
 2 Stresses and Strains in Deformable Bodies: Axial loads, normal stress, shearing stresses, bearing stresses, stresses in compound bars, temperature stresses and relationship between elastic constants. Geometrical properties of plane figures including moment of inertia about centroidal and parallel axis. Stress, strain, modulus of elasticity, poisons ratio. Stress & strain graph for a mild steel specimen showing different stages of the curve.
 5 Weeks 3 Resistive Forces: Types of loads, beams, supports and reactions.
 The construction of shearing force and bending moment diagrams, for determinate beams under different loads. Relationship between load, shear force and bending moment.
 4 Weeks
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 4 Flexural Behavior of Beams: Theory of simple bending, derivation of flexural formula M/I = f/y = E/R. Flexural and shear stress distribution in different beam cross-sections. Construction of equation of horizontal shear stress, shear stress distribution in various sections.
 3 Weeks 5 Transfer of Torque in Structural Members: Theory of torsion in
 circular shafts. Derivation of torsion equation τ/r = T/J = G.θ/L and its application to solid and hollow circular cross-sections. Approximate analysis for torsion in non-circular sections. Sources of torsion in structures.
 3 Weeks
 6 Deflection of Beams: Concept of elastic curve and curvature diagram of the linearly elastic prismatic beam under different loading. Deflection of beams using Double Integration and Moment Area methods.
 4 Weeks
 7 Combined Stresses: Concepts of behavior of members under bending and axial force, kern of a section.
 2 Weeks
 8 Strain Energy: Basic approaches of Equilibrium and Energy methods. Strain energy due to direct stresses, shear, bending, torsion and suddenly applied loads.
 2 Weeks
 9 Columns: Behavior of short and long columns. Euler’s theory of buckling of long columns and other empirical formulae.
 2 Weeks
 10 Mechanical Properties: Mechanical properties of metals and timber in tension, compression, bending and torsion. Principles of testing machines and its application in testing of metal samples.
 3 Weeks Laboratory Tests 1- Tensile strength of a mild steel specimen and marking different stress
 points upon stress strain curve. Background, theory & instruction [3], experiment [1], discussion and report [2].
 2- Compression test on wooden cubes. Background, theory & instruction [2], experiment [1], discussion and report [2].
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 3- Bending test on wooden beam. Background, theory & instruction [2], experiment [1], discussion and report [1].
 4- Hardness test on steel specimens using Avery’s Rockwell testing machines. Background, theory & instruction [2], experiment [1], discussion and report [2].
 5- Charpy’s Impact test on steel samples. Background, theory & instruction [3], experiment [1], discussion and report [2].
 6- Verification of principle of superposition. Background, theory & instruction [2], experiment [1], discussion and report [1].
 Text Books Mechanics of Materials (S.I Units) by P. P. Benham and F.V. Warnock, Eddison Wesley Longman. January 1996 (Latest Edition). Reference Books 1- Mechanics of Materials (S. I. Version) by E. P. Popov. 2nd Edition,
 Printice Hall, Inc. 1976 (Latest Edition). 2- Strength of Materials by F. L. Singer. Harper & Row Publishers. 3- Engineering Mechanics by Timoshenko & D. H. Young. 4th Edition
 McGraw Hill (Latest Edition). MATERIALS & METHODS OF CONSTRUCTION:
 T P C 3 3 3
 Aims i) To develop an understanding of the properties, uses and behavior of the
 building materials, standards for material quality, various tests on materials.
 ii) To develop the basic understanding of construction techniques and methods of building construction with particular reference to R.C. work, brick work, flooring, damp-proofing, roofing and stairs.
 Description The course introduces the properties, uses, behavior and quality control of building materials with special reference to bricks, tiles, lime, cement, aggregate and concrete. A basic understanding of construction techniques and methods of building construction is also included in the course. These concepts are very essential for better understanding of construction technology and design.
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 Contents 1. Bricks, Blocks and Tiles: Manufacture of bricks/blocks and its
 classifications, standard tests of bricks/blocks and characteristics of good bricks/blocks, process of manufacture of tiles. Ceramic materials.
 3 Weeks
 2. Stones: Characteristics of good quality stones, dressing of building stones, properties and uses of common construction stones used in Pakistan. Location of stone queries in Pakistan.
 2 Weeks 3. Aggregate for Roads, Railways and Concrete: Properties of
 aggregates, Los Angeles Abrasion Test, crushing strength, gradation, weathering effects, T.D.S. Constituents of concrete, its properties and different mixes recommended for constructions, effect of w/c ratio upon strength of concrete.
 5 Weeks 4. Water, Lime, Cement & Timber: Qualities of water used for concrete
 mixes. Tests and uses of lime. Methods of manufacture and storage of cement in different conditions. Classification and grading of sand and its bulking, cement sand mortars used for building construction. Characteristics, properties and performance of Pakistani timber used in constructions. Seasoning and preservation of wood. Use of plywood, hard board and chipboard in constructions.
 4 Weeks
 5. Paints and Varnishes: Types of paints, Composition, preparation and application of paints, plaster, varnishes and distempers in building works.
 2 Weeks 6. Metals: Manufacture, characteristics and uses of Ferous and non-
 Ferous metals and their alloys. Composition and uses of mild steel, cast iron, brass and aluminum in buildings.
 2 Weeks 7. Glass and Plastics: Composition, varieties, properties and uses of
 glass, plastics, laminates and adhesives in constructions. Properties and uses of asphalt, bitumen, rubber, asbestos and its products, plastic pipes, reinforced plastics.
 2 Weeks
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 8. Masonry: Bonds in brick masonry and their formation in building construction, corbel, cornice, string course, parapets and slip joints. Masonry block. Scaffolding work design and its importance in construction work. R. B. beams, columns, lintels and slab construction in buildings. ASTM Standards and testing of bricks.
 2 Weeks 9. Construction: Hand tools for construction. Foundation for walls and
 piers. Load bearing walls in brick and masonry construction, composite walls cavity construction, concrete framed structures panel walls, and external finishes. Reinforced concrete, materials in roof and floor construction, and floor finishes. Internal walls and partitions, surface finishes to internal walls and ceiling, doors and windows, staircases, damp proofing of walls and ceiling. Fire resistant construction. Tunnel and Coffer dams construction. Formwork for slabs, beams, columns & walls, etc. and its design. Formwork for shells. Use of Gabion walls.
 4 Weeks 10. Standards, inspection & quality control of materials.
 2 Weeks Practical 1- Standard consistency test of cement. Background, theory & instruction
 [2], experiment [1], discussion and report [1]. 2- Standard sizes of brick and blocks. Background, theory & instruction
 [1], experiment [1], discussion and report [1]. 3- Determination of water absorption of a brick. Background, theory &
 instruction [1], experiment [1], discussion and report [1]. 4- Determination of efflorescence of brick. Background, theory &
 instruction [1], experiment [1], discussion and report [1]. 5- Determination of compressive strength of brick/block. Background,
 theory & instruction [1], experiment [1], discussion and report [1]. 6- Determination of moisture content of wood. Background, theory &
 instruction [1], experiment [1], discussion and report [1]. 7- Determination of specific gravity of wood. Background, theory &
 instruction [1], experiment [1], discussion and report [1]. 8- Fineness of Cement. Background, theory & instruction [1], experiment
 [1], discussion and report [1]. 9- Fineness modulus of various sands. Background, theory & instruction
 [2], experiment [1], discussion and report [2].
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 Text Books Materials of Construction by R. C. Smith and C. K. Andres, ISBN: 0070585040, McGraw Hill. January 1987 (Latest Edition). Reference Books 1- Fundamental of Building Construction: Material and Methods, by
 Edward B. Allen, (Latest Edition). 2- Building Construction Vol. I to Vol. IV by Mckay (Latest Edition). 3- Building Construction by Mitchall (Latest Edition). 4- Building Construction by Huntington (Latest Edition). 5- Civil Engineering Materials by Neil Jackson (Latest Edition). 6- Construction Materials by P. D. Domone, University College, London
 (Latest Edition). 7- Materials of Construction by Z. H. Syed (Latest Edition). FLUID MECHANICS:
 T P C 2 3 3
 Aims i- To provide a broad concept of fluid mechanics. ii- To enable students to solve problems relating to pipe flow and open
 channel flow. Description The methods of measurement of static fluid pressure and laws governing fluid flow are explained with their application in pipe network and open channels. Contents
 1 Introduction: Applications of fluid mechanics. Units and dimensions.
 2 Weeks 2. Physical Properties of Fluids: Density, specific weight and specific
 gravity. Viscosity. Newton’s law of viscosity. 2 Weeks
 3. Fluid Statics: Pressure. Absolute and gauge pressure. Measurement
 of pressure. Piezometer, manometer, differential manometer and bourdon gauge. Buoyancy, Metacentre and Metacentre height.

Page 58
                        

58
 4 Weeks 4. Fluid Kinematics: Basic concepts from steady and unsteady flow.
 Laminar and turbulent flow. Uniform and non-uniform flow. Velocity and discharge. Continuity equation.
 4 Weeks 5. Hydrodynamics: Different forms of energy in a flowing liquid. Head.
 Bernoulli’s equation and its applications. 4 Weeks
 6. Flow Measurement: Measurement of velocity. Pitot tube.
 Measurement of discharge through orifices, notches, weirs and venturimeter.
 4 Weeks 7. Steady Flow Through Pipes: Darcy Weisbach equation for flow in
 pipes. Hazen Williams formula. Losses in pipelines, hydraulic grade lines and energy lines.
 6 Weeks 8. Uniform Flow in Open Channels: Chazy’s and Manning equation.
 Most efficient economical rectangular and trapezoidal sections. 4 Weeks
 Practical a. Determination of viscosity of a given liquid using viscometer.
 Background, theory & instruction [2], experiment [1], discussion and report [2].
 b. Determination of discharge through a pipe with Pitot tube. Background, theory & instruction [2], experiment [1], discussion and report [1].
 c. Determination of coefficient of discharge using venturimeter. Background, theory & instruction [2], experiment [1], discussion and report [1].
 d. Determination of hydraulic characteristics of various orifices. Background, theory & instruction [2], experiment [1], discussion and report [1].
 e. Determination of coefficient of discharge using rectangular notch. Background, theory & instruction [2], experiment [1], discussion and report [1].
 f. Determination of discharge using V-notch. Background, theory & instruction [2], experiment [1], discussion and report [1].
 g. To investigate the validity of the Bernoulli’s equation for steady flow of water. Background, theory & instruction [2], experiment [1], discussion and report [2].
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 h. Determination of flow i.e. Laminar, Transitional and Turbulent flow. Text Book Fluid Mechanics for Civil Engineers by N. B. Webber, Chapman & Hall, (Latest Edition). Reference Books 1. Fluid Mechanics with Engineering Applications by Dougherty, Francine
 and Fennimore, McGraw Hill, New York. (Latest Edition). 2. An Introduction to Engineering Fluid Mechanics by J. A. Fox, Macmillan
 Company (Latest Edition). 3. Mechanics of Fluids by B. S. Massey, Wan Nost Reinhold International
 Rand hold Company Ltd., London (Latest Edition). 4. Mechanics of Fluids by J. W. Ireland, Bulterworth & Company, London 5. (Latest Edition). SURVEYING
 T P C 2 6 4
 Aims i- To develop an understanding of surveying & leveling theory and
 practice. ii- To develop an ability to translate survey information for design and
 construction purposes. iii- To develop a skill in the use of survey instruments. Description The course provides an overview of surveying & leveling practice and demonstrates an understanding of area control by theodolite and compass. It explains the methods of establishing the contours of an area by field exercise. It includes exercises in setting out and controlling complex construction works.
 Contents
 1 Survey Instruments: Study and use of conventional surveying instruments and EDM devices.
 2 Weeks
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 2 Triangulation and Traversing: Station selection, base line measurement, computations, adjustment, plotting and detailing of triangulation/trilateration schemes, Total station, GPS.
 5 Weeks 3. Leveling: Ordinary level leveling, precise leveling, profile leveling.
 Errors and correction in leveling, plotting longitudinal and cross-section of leveling. Trignometerical leveling and contouring.
 7 Weeks
 4 Techeometry: System of techeometry, applications of techeometer in surveying, computation.
 5 Weeks
 5 Setting Out Works: Setting out curves (horizontal, vertical, transition), demarcation of buildings and bridges, sewer lines, route lines, tunnels etc.
 6 Weeks
 6 Hydrographic Surveying: Introduction to hydrographic surveying, sounding methods.
 3 Weeks
 7 Astronomy: Fixation of true north, latitude, longitude and time. 2 Weeks
 Practical 1- Study and use of conventional instruments & EDM surveying
 instruments. [3]. 2- Check and adjustment of level and theodolite. [2]. 3- Contouring and contour plotting. [5]. 4- Theodolite traversing. [4] 5- Profile and precise leveling. [5] 6- Triangulation and traversing. [5]. 7- Computation adjustment and plotting of transportation scheme. [3]. 8- Data monitoring of true north. [2]. Text Books Surveying Theory and Practice by R. E. Davis, J. Anderson, F.S. Foote, McGraw Hill (Latest Edition).
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 Reference Books 1- Surveying by Jack C. McCormac, (Latest Edition). 2- Schaum’s Outline of Introductory Surveying by R. H. Wirshing, Roy
 Wirshing, James R. Wirshing, (Latest Edition). 3- Surveying: With Construction Applications by Barry F. Kavanagh,
 Prentice Hall. (Latest Edition). 4- Plane and Geodetic Survey Vol. I and II by David Clark. Trans-Atlantic
 Publications. (Latest Edition).
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 2ND YEAR APPLIED MATHEMATICS -II:
 T P C 2 0 2
 Aim. To develop an understanding of the knowledge/skill of Mathematics and to apply these in Civil Engineering problems. Description The course provides basic understanding of differential and the integral calculus and their application in civil engineering problems. Solution of differential equations and their application is also included in the contents. Contents 1. Differential Calculus: Concepts of limit and continuity, review of
 ordinary differentiation. Partial differentiation. Chain rules. Taylor and Mclaurin’s series. Power series expansions of elementary functions.
 6 Weeks
 2. Integral Calculus: Integration as reverse process of differentiation, techniques of integration. Definite integral.
 4 Weeks
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 3. Application of Differentiation: Differentials. Small increments and error estimates. Linearization. Maxima and minima. Optimization in physical problems. Curvature.
 4 Weeks 4. Application of Integration: Area between curves, volume of solids,
 length of arc and area of surface of revolution. Theorems of Pappus and Guldinus. Centroid; momentum. Moment of inertia. Theorems of parallel and perpendicular axes. Mean and root mean square values.
 4 Weeks 5. Differential Equations: Classification of differential equations. First
 order differential equation. Separable, homogeneous, exact, linear, 2nd order linear differential equation. Methods of undetermined coefficient and variation of parameters. Higher order differential equations. Applications to physical and engineering problems.
 8 Weeks 6. Matrices: Algebra of matrices. Systems of linear equations.
 Eigenvalues and eigenvectors. Singularity. Algebra of complex numbers. Complex plane. D’Moiver’s theorem. Hyperbolic functions. Complex elementary functions. Differentiability.
 4 Weeks Text Book Advanced Engineering Mathematics by Kreyszing E; John Wiley and Sons, USA (Latest Edition). Reference Books
 1. Calculus And Analytic Geometry, by Thomas G. B. and Finney R. L. (Latest Edition)
 2. Mathematics For Scientists And Engineers by Cohen H. L; Prentice-Hall, UK (Latest Edition).
 COMMUNICATION SKILLS-II
 T P C 1 3 2
 Objectives i- To understand the environment of professional communication ii- To learn the use of technology in communication iii- To enhance the presentation skills
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 iv- To improve the writing skills in a professional environment Description This course is based upon lectures, group discussions, case studies and practice sessions
 Contents 1 Communication and Technology 8 weeks • Presentation Graphics and Word Processing • Fax, Email, Internet and Voice Mail • MS Power Point and Use of Multimedia • Teleconferencing • Audio Visual Aids 2 Presentation Skills 8 weeks • Defining Objective • Audience Analysis • Style and Tone • Credibility • Opening, Closing and Main Ideas • Use of Audio Visual Aids 3 Meetings and Interviews 6 weeks • Participating in Meetings • Chairing a Meeting • Asking and Answering Questions in Meetings • Preparing Resumes • Preparing for Interviews • Asking and Answering Questions in Interviews 4 Letters and Memos 4 weeks • Formats • Positive and Negative Messages • Persuasive Communication • Requests 5 Technical Report Writing 4 weeks • Introduction and Importance • General Formats • Short and Long Reports • Proposals • Quoting References
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 Text Book 1. Murphy H. A., Hildebrandt H. W. and Thomas J.P. EFFECTIVE
 BUSINESS COMMUNICATIONS. McGraw-Hill, USA (Latest Edition).
 Reference Books 1. Morrisey G. L., Sechrest T. L. and Warman W. B. LOUD AND CLEAR.
 Addison-Wesley Publishing Company, USA (Latest Edition). 2. Beebe S. A. and Beebe S. J. PUBLIC SPEAKING. Allyn and Bacon,
 USA (Latest Edition). CONCRETE TECHNOLOGY-I:
 T P C 2 3 3
 Aims i) To develop an understanding of the composition and behavior of plain
 and reinforced concrete. ii) To understand various methods of proportioning of constituent materials
 for a required concrete quality. iii) To analyze the problems of transportation, pouring, bleeding of
 concrete. iv) To understand methods of curing and compaction and factors affecting
 strength of concrete. v) To know the benefits of testing of concrete and to understand the
 procedure of quality control. vi) To get introduction of the design of simple beams for flexure and shear. Description This subject contains the properties and behavior of plain and reinforced concrete, the design of concrete mix and the factors affecting it. The basic reinforced concrete design and placement of reinforcement in structures are explained. Construction details are also presented related with the design.
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 Contents
 1 Concrete Properties and Its Behavior: Properties of aggregates, cement and concrete, properties of fresh and hardened concrete, strength, elastic behavior, shrinkage and creep and durability to chemical and physical attacks. Methods of testing concrete cylinders and cubes in compression. Effects of impurities in water and in aggregates on the performance and durability of plain and reinforced concrete. Effect of water/cement ratio upon workability and strength of concrete.
 8 Weeks
 2 Mix Design: Requirements of cube cylinder strength, workability and aggregate size. Prescribed mix, design mix and the effect of varying proportions of the component parts. Procedure for design of concrete mix (ACI, British Standard Specifications and Road Note No. 4). Laboratory and site testing for assessing the quality, performance and strength of a design mix.
 6 Weeks
 3 Reinforced Concrete: Mechanics of reinforced concrete and its behavior under working and ultimate loads. Basics of reinforced concrete design. Analysis and design of RC beams and columns for flexure, shear, axial load, and anchorage by ultimate strength design method. Design for diagonal tension and bond. Behavior of one-way and two-way slabs and their design.
 10 Weeks
 4 Detailing and Fabrication of Reinforcement: Function of reinforcement in structural concrete elements with respect to resisting tension, compression, shear and shrinkage cracking. Concrete cover to reinforcing bars and its variation in different structural elements, lapping of reinforcement, details of bar bending and preparation of schedules. Preparation of working drawings of structural elements. Introduction to different types of concrete foundations.
 6 Weeks
 Practical 1- Organic impurities and water absorption of aggregates. [2]. 2- Determination of specific gravity and bulk densities of aggregates,
 aggregate gradations. [2]. 3- Casting specimens for varying w/c ratio and bulk densities, slump test
 and casting 6″ cubes and cylinders. [4].
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 4- Effect of w/c ratio on strength of concrete (compressive strength test on cubes and cylinders as (3) above. [4].
 5- Preparing test specimens from hand mixed, machine mixed and hand compacted concrete. [2].
 6- Compression tests on specimens as (5) above and making comparisons. [2].
 7- Determination of initial and final setting time for Portland cement. [2]. 8- Comparison of cube and cylinder strength. [2]. 9- Casting of beam specimens and testing specimen of 4″, 6″, 8″ cubes
 and 6″ cylinder. [4]. 10- Slump test on course & fine aggregates from different sources. [4]. 11- Modulus of rupture test on beam specimens. [2]. Text Books Design of Concrete Structures by H. Nilson, McGraw Hill. (Latest Edition). Reference Books 1- Properties of Concrete by A. M. Neville; Wiley John & Sons. (Latest
 Edition). 2- Reinforced Concrete – Design & Behavior by C. K. Wang & Salmon. 3- Elementary Reinforced concrete by W. Morgan (Latest Edition). 4- R.C. Designers Handbooks by Charles. E. Raynold; Chapman & Hall.
 (Latest Edition). STRUCTURAL MECHANICS
 T P C 2 3 3
 Objectives i) To develop the understanding of the behavior of determinate structures
 with reference to beams and frames. ii) To provide the concept of statically indeterminate structures illustrating
 their application to structures like beams, trusses and rigid frames. iii) To understand the behavior of arches and suspension cables. Description The contents of this course are organized to have a clear understanding of the stability and determinacy of structures. The principles of strain energy and Castigliano’s theorem for determination of elastic deformations are explained. It introduces basic understanding of conventional methods of analysis for
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 indeterminate structures. Background of the matrix methods of analyses is also included. Contents
 1 Stability and Determinacy of Structures: Equation of equilibrium, support reactions and concept of free body diagram at a cut section of a structure. Static stability and determinacy of structures and degree of indeterminacy of rigid frames and pin-jointed structures. Analysis of determinate beams, trusses and frames.
 6 Weeks
 2 Elastic Deformation of Structures: Principles of strain energy, virtual work and Casti gliano’s Theorems for determination of elastic deformations in structures.
 6 Weeks
 3 Influence Line Diagram: Concept of influence line diagrams for statically determinate structures and its application to simple structures to calculate maximum shear force and bending moments for moving loads. Influence line diagram for different members of framed structures.
 5 Weeks
 4 Analysis of Statically Indeterminate Structures: Method of Consistent deformations and its application to indeterminate beams, rigid frames and trusses.
 8 Weeks Method of Least Work: Method of least work and its application for the analysis of indeterminate beams. Moment Distribution Method: Moment Distribution Method and its application with sway and without sway to indeterminate beams and frames. Axial force, shear and bending moment diagrams along with the deflected shape of the structures. Slope Deflection Method: Slope deflection method for analysis of beams and rigid frames.
 5 Introduction to Analysis by Computer: Matrix methods and its computer application in structural analysis.
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 3 Weeks
 6 Arches, Suspension and Cable Bridges: Analysis of three hinged arches, behavior of suspended cables, and introduction to suspension bridges.
 2 Weeks Practical 1 Plotting Maxwell’s diagram. Background, theory & instruction [2],
 experiment [2], discussion and reports [2]. 2 Performing experiments on frame model for deflections and internal
 forces. Background, theory & instruction [3], experiment [2], discussion and reports [2].
 3 Solution of typical frames by numerical and graphical methods. [4]. 4 Drawing B. M. and S. F. Diagrams for moving loads. [5]. 5 Practical examples in drawing of influence lines. [5]. 6 Solution of some problems regarding struts. [3]. Text Books Statically Indeterminate Structures by C. K. Wang, McGraw Hill (Latest Edition). Reference Books 1- Elementary Theory of Structures by Yuan-Yu Hsieh. Prentice Hall, Inc.
 (Latest Edition). 2- Theory of Structures by Timoshenko. McGraw Hill (Latest Edition). 3- Structural Analysis by H. I. Laursen; McGraw Hill (Latest Edition). 4- Theory of Structures by J. C. McCormac. Harper & Colins Publishers
 (Latest Edition). SOIL MECHANICS:
 T P C 2 3 3
 Aims i) To develop a basic understanding of the composition, classification,
 structure and properties of soils. ii) To obtain knowledge of application of soil mechanics in civil engineering
 works. iii) To acquire the laboratory skills required for testing and to determine soil
 properties.
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 Description Soil classification methods, fundamental soil properties and standard laboratory tests are included in the course contents. The course contains site exploration techniques and standard practices. It prepares the basis of foundation and highway design. Contents
 1 Introduction: Defines role of Soil Mechanics in design and construction of Civil Engineering projects. Soil formation, principal soil deposits. Soil structure and texture.
 4 Weeks 2 Index Properties of Soil & Soil Classification: Principle properties of
 soil (natural moisture control, density, specific gravity, void ratio, porosity, degree of saturation). Volumetric and volume weight relationships. Index properties of soil (Grain size distribution, consistency limits). Purpose of soil classification, engineering soil classification systems (ASTM or USCS, AASHTO).
 6 Weeks 3 Permeability & Seepage: Definition, scope, Darcy’s law, laboratory
 and field methods of determining permeability, seepage, seepage control, filters.
 4 Weeks
 4 Stresses in Soil: Geostatic stresses, total and effective stresses, stress from surface loads. Lateral stress. Stress influence charts/diagrams and their uses.
 2 Weeks
 5 Compressibility & Shear Strength: Definitions, consolidation, consolidation test and data reduction, naturally consolidated clayey and partially consolidated clayey soils, settlement and rate of settlement. Shear strength of soil, Coulomb’s law, shear strength parameters (c & φ), cohesive and non-cohesive soils. Laboratory and field evaluation of c & φ. Utility of shear strength parameters.
 6 Weeks
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 6 Compaction & Ground Improvement: Moisture – density relationship, laboratory and field compaction methods. Compaction control during construction, factors affecting compaction, ground improvement techniques – dynamic compaction, pre-loading, vibrator, etc.
 4 Weeks
 7 Site Selection and Exploration: Scope and objective, exploration methods, field tests (SPT,CPT, Plate load Test, Pressuremeter, Dilatometer Test) etc. Amount of exploration, exploration for:
 4 Weeks − Compact sites (building, bridges etc.). − Extended sites (roads, canals, etc.). − Waste disposal sites. − Data reduction and preparation of geotechnical report.
 Practical 1- Determination of moisture content, specific gravity and void ratio.
 Background, theory & instruction [2], experiment [2], discussion and report [2].
 2- Determination of liquid and plastic limits. Background, theory & instruction [2], experiment [1], discussion and report [2].
 3- Grain size distribution (GSD). [2]. 4- Proctor’s compaction test and modified compaction test. Background,
 theory & instruction [2], experiment [1], discussion and report [2]. 5- Direct shear test. [2]. 6- Unconfined compression test. [2]. 7- Field density determination. [2]. 8- Tri-axial compression test. [2]. 9- Consolidation test. [2]. 10- Visits to exploration sites. [2]. Text Books Fundamentals of Soil Mechanics by M. S. Qureshi & Aziz Akbar, A-1 Publishers, Urdu Bazar, Lahore. (Latest Edition). Reference Books 1- Soil Mechanics by A. R. Jumikis (Latest Edition). 2- Fundamental of Soil Mechanics by D. W. Taylor (Latest Edition). 3- Soil Mechanics by T. W. Lambe, Robert V. Whitman, John Willey &
 Sons. (Latest Edition).
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 4- Elements of Soil Mechanics by G. N. Smith. (Latest Edition). 5- Engineering Properties of Soil and their Measurement by J. E. Bowles.
 McGraw Hill. (Latest Edition). HIGHWAY AND TRANSPORTATION TECHNOLOGY
 T P C 2 3 3
 Aims i) To develop an understanding of the fundamentals of highway geometry
 and to apply it in the design of Highways & Railways. ii) To produce an ability to use the survey works in the development of
 layouts of Highways & Railways. Description This course introduces the road standards and specifies geometric design of Highway elements. It provides recommendations for the layout of junctions and roundabouts. It introduces the computer programs for design and estimation of roads. The concepts introduced here are expanded in other courses. Contents
 1 Road Standards: NHA, AASHTO and Road Note 31, recommendations for the design of roads regarding:
 4 Weeks i) Design parameters. ii) Cross-sectional elements of roads such as lane widths, shoulder
 widths, median widths, edge clearance, ROW (right of way) requirements, sight distances etc.
 iii) Road layout parameters. iv) Road camber gradient and super elevation. v) Vertical and horizontal alignment of road.
 2 Geometric Design: Geometric aspects of highways, design of transportation facilities based on operational capacity, site constraints and safety considerations. Layout of circular, transition and vertical curves. Traffic surveys for design and improvement of roads.
 2 Weeks
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 3 Intersections: Factors influencing the layout of junctions and design of roundabouts, provision of junctions on single carriageway and dual carriageway sites. Parking spaces, underpasses, motorways, flyovers, motorway intersections. Widening of roads on curves.
 4 Weeks
 4 Road Drainage and Protection: Surface and sub-surface road drainage, camber and grade for highways surface drainage and proper sub-grade for sub-surface drainage, drainage structures of the required capacity for cross drainage.
 4 Weeks
 5 Airports: Factors affecting site selection and layout of airport with respect to geographical, aeronautical, political and economical conditions. Wheel loads of different aircrafts. Introduction to pavements and typical cross-sections. Introduction to layout of airport buildings.
 5 Weeks
 6 Railways: Track structure, railway alignment & grades, cross-section of railway tracks & their laying, points, crossing and level crossing. Modern method of laying railway tracks. Railway organization in Pakistan.
 5 Weeks
 7 Estimation by Computer: Use of computer programs for the design and estimations of a road project as an alternative to the manual methods/techniques.
 3 Weeks Practical 1- Drawing of roads and railway in cuttings and fillings. [4]. 2- Exercises in drawing layouts of intersections and roundabouts. [4]. 3- Exercises to calculate the quantities of materials required for various
 types of pavements and various sections of highways. [6]. 4- Drawing sheet showing plans and profile of a road. [4]. 5- Drawing sheet showing general layout of airport buildings. [3]. 6- Details of different rail fastenings. [3]. 7- Exercises for provision of containment, transition curves and re-
 alignments of curves. [6].
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 Text Books Highway Engineering by C. H. Oglesby, Russell G. Hicks. ISBN: 047102936X. John Willey & Sons. January 1982 (Latest Edition). Reference Books 1- A Policy on Geometric Design of Highways & Streets AASHTO Staff,
 ISBN: 1560510013. January 1990 (Latest Edition). 2- Hand Books of Highway Engineering by Baker (Latest Edition). 3- Railways, Bridges and Tunnels by S. K. Sharma (Latest Edition). 4- Roads, Railways, Bridges and Tunnels by Deshpande Antia and
 Shahna (Latest Edition). 5- Highway Design Manual, Highway Department, Govt. of the Punjab
 (latest edition). WATER SUPPLY AND WASTEWATER MANAGEMENT
 T P C 2 3 3
 Objectives i- To introduce basic concepts relating to the provisions of water supply
 and wastewater collection facilities. ii- To enable students to design water supply and wastewater collection
 systems. Description This course deals with the application of scientific and engineering principles in water supply and wastewater collection. In this course the students will learn about collecting necessary data on water and wastewater quantities and utilize the collected data in the design of water distribution and sewer systems. The course also covers the topics on construction of water supply and wastewater collection systems. Contents
 1. Introduction: Water supply and wastewater collection systems and their importance with respect to human health. Water brone diseases. Types of impurities and their affects on human health standards, WHO standards.
 2 Weeks
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 2. Estimation of Water Demand: Water consumption. Components of
 water consumption. Factors affecting consumption. Fire demand. Variations in demand: average daily consumption maximum daily consumption and peak hourly consumption. Commonly used values of water consumption. Local design guidelines. Design period: factors affecting design period. Commonly used design period and local criteria. Population forecasting: mathematical and graphical methods of forecasting population. Population density.
 5 Weeks 3. Source of Water: Ground and surface source. Selection of water
 sources with respect to quantity and quality considerations. 2 Weeks
 4. Collection and Distribution of Water: Intake structure: reservoir, river
 and canal intakes. Methods of water distribution. Components and layout of water distribution system. Storage capacity of overhead reservoirs. Use of Hazen William formula for the design of water distributions systems. Hardy Cross method. Use of microcomputers in design. Types of pipes and their use in water distribution. Pipe joints, service connection. Valves and fire hydrants. Construction of water distribution systems. Disinfections of old and new pipes. Water waste surveys and tracing of leakages. Pipes in series and parallel, heard losses, major losses minor losses.
 8 Weeks 5. Estimation of Wastewater Quantities: General considerations.
 Classification of sewage and sewer systems. Combined and separate sewer systems. Estimation of sanitary sewage quantities. Estimation of storm flow: the rational method, runoff coefficients, Intensity-Duration-Frequency relationships.
 5 Weeks 6. Design of Sewer Systems: Layout of sewers. Sewer appurtenances:
 manholes, drop-manholes and storm water inlets. Design criteria for sanitary and storm sewers. Self cleansing velocity. Use of Manning’s Equation for the design of sanitary and storm sewers. Construction of sewers: types of beddings, joints and laying of sewers. Sewer testing. Sewer cleaning equipment.
 8 Weeks
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 Practicals 1- Forecasting population of various cities using different methods. (6 hrs) 2- Detailed study of different types of valves. (6 hrs) 3- Detailed study of different pipe material and joints for water supply and
 sewerage. (6 hrs) Report evaluation. (3 hrs)
 4- Design of a transmission main. (6 hrs) 5- Design of water distribution system for a housing scheme. (12 hrs)
 Report evaluation. (3 hrs) 6- Design of a sanitary sewer system. (12 hrs) 7- Design of storm sewer system. (12 hrs)
 Report evaluation. (3 hrs) 8- Preparation of drawings for different bedding of sewers. (9 hrs) 9- Preparation of working drawings for manholes, drop manholes and
 storm water inlets. (9 hrs) Report evaluation. (3 hrs)
 Text Book Water Supply and Sewerage by E. W. Steel and L. J. McGhee. McGraw Hill, New York. 1979 (Latest Edition). Reference Books 1- Water and Wastewater Technology by M. J. Hammer, John Wiley &
 Sons. New York, 1986 (Latest Edition). 2- Wastewater Engineering: Collection and Pumping of Wastewater by
 Metcalf and Eddy. McGraw Hill, New York, 1981 (Latest Edition). COST ESTIMATES and CONTRACT DOCUMENTS
 T P C 2 3 3
 Objectives i) To develop an ability to measure construction works in an orderly
 manner. ii) To develop a systematic approach of cost estimation of a construction
 job. iii) To develop an understanding of preparing of contract documents and
 managing/execution of civil engineering works.
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 Description The course starts with a brief review of the diploma course and extends the knowledge of a systematic approach for cost estimation, understanding of preparing of contract documents and tendering of works. The use of computer spreadsheets in estimation are also introduced. Contents 1. Earth Work Quantities: Working out earthwork quantities for
 various civil engineering constructions. Calculating quantities for road embankments in plain and hilly areas and for irrigation channels.
 4 Weeks 2. Rate Analysis: Scheduled and non-scheduled rates. Analysis of rates,
 abstract of costs. Significance of rate analysis and its application to market rates of material and labor. Rate analysis for various items of civil engineering works.
 6 Weeks 3. Cost Estimates: Systematic and logical approach to the estimating and
 costing of civil engineering works, rough cost & detailed estimates, bill of quantities and part bills for construction, costs and profit margins to be considered in the cost estimates. Estimates for roads, buildings, reservoirs, water supply, drainage projects, steel works and bridge construction. Estimates using computer spreadsheets.
 8 Weeks 4. Contract Documents: Introduction to work contracts and tendering.
 Types of contracts. Requirements of a specific contract, drawings necessary for a contract and those required during the execution of work. Tender documents, construction specifications, bill of quantities and other setting out data required for a contract. Time scheduling of different construction activities for the execution of the projects. General conditions of contract and special conditions of contract. Safety and control aspects required in the execution of the contract.
 8 Weeks 5. Use of Computer Spreadsheets in making bill of quantities (BOQ).
 2 Weeks 6. Labour output, incentives and laws.
 2 Weeks
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 Practical 1- Preparation of bill of quantities, abstract of cost, rate analysis of
 buildings of different types, exercise on road construction and culverts/bridges. [16].
 2- Writing specification for all items of works in respect of any one of the above exercises. [14].
 Text Books Estimating Construction Costs by R. L. Peurifoy. McGraw Hill. (Latest Edition). Reference Books 1- Contract Specifications by Daniel and W. Mead (Latest Edition). 2- Construction Scheduling, Cost Optimization and Management by H.
 Adeli and A. Karim. (Latest Edition). 3- MES/Pak PWD Schedule of Rates (Latest Edition). 4- WAPDA Drafting Standards (Latest Edition).
 TECHNICAL REPORT WRITING
 Contents 1. Introduction to different technical reports with special emphasis
 on site selection for buildings and hydraulic structures. 2. Valuation of different structures 3. Introduction to preparation of Planning Commission Form – I
 (PC-I)
 Reference Book Completed and approved PC-I Forms of some Government Projects.
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 3RD YEAR REPAIR AND MAINTENANCE OF STRUCTURES
 T P C 2 3 3
 Contents 1. Introduction to different types of failures in building structures and their
 causes. 2. Assessment of damage by different methods including non-destructive methods. 3. Introduction to Rules and Regulations of Maintenance. 4. Repair and Maintenance Measures. IRRIGATION AND HYDRAULIC STRUCTURES:
 T P C 3 3 4
 Objectives i) To apply the understanding of fluid mechanics in the analysis & design
 of hydraulic structures. ii) To develop an understanding of irrigation resources and apply for head
 works & barrages.
 Description
 The course provides the students an understanding of hydraulic jump, water hammer, hydraulic similitude and hydraulic turbo machines. It further includes resources of irrigation, methods of discharge measurement, lining and design of channels, irrigational storage works and water logging problems. Contents
 1 Non-Uniform Flow: Non-uniform flow and its variation with the slope of bed and shape and size of cross-section. Energy equation for gradually varied flow. Hydraulic jump.
 4 Weeks
 2 Unsteady Flow: Types of unsteady flow, water hammer, rate of discharge under varying head, compressible fluids in pipes.
 4 Weeks
 3 Hydraulic Similitude: Geometric and dynamic similarities, physical and numerical models.
 4 Weeks
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 4 Hydraulic Turbo Machines: Impulse and reaction turbine. Hydraulic pumps, characteristics, Types and working with special reference to deep wells, turbines, pumps and reciprocating pumps. Selection of pumps.
 6 Weeks
 5 Irrigation and Irrigation Structures: Resources of irrigation and discharge measurements. Theories of channel design, lining of channels. Silt control in irrigation canals, silt ejection and uniform distribution. Types of outlets and construction of falls, weirs and barrages, canal head regulator. Canal alignment and cross drainage structures. Types of cross drainage works.
 6 Weeks 6. Irrigation Storage Works: Review of river regulation, reservoir,
 operation and silting of reservoirs. Analysis and design of gravity dams. 4 Weeks
 7. Water Logging and Drainage: Soil salinity, water logging their
 environmental impact & assessment. Introduction to Drainage and Drainage system.
 2 Weeks Practical 1- Design of channels in alluvial soil. [4]. 2- Study of canal fall. [2]. 3- Study of outlet. [2]. 4- Study of a barrage on pervious foundation. [6]. 5- Determination of loss of total head in converging and diverging flow.
 Background, theory & instruction [1], experiment [1], discussion and report [1].
 6- Measurement of velocity with pitot tube in a closed conduit. Background, theory & instruction [2], experiment [1], discussion and report [2].
 7- Confirmation of theory relation to the formation of hydraulic jump in rectangular channels down stream of a sluice gate. Background, theory & instruction [2], experiment [1], discussion and report [2].
 8- To determine the discharge in orifice under varying head. Background, theory & instruction [1], experiment [1], discussion and report [1].
 Test Book Irrigation and Hydraulic Structures (Theory, Design and Practice by Dr. Iqbal Ali, Institute of Environmental Engineering & Research, NED University of Engineering & Technology, Karachi (Latest Edition).
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 Reference Book 1- Irrigation Canals by Iqtidar H. Siddiqi (Latest Edition). 2- Fundamentals of Irrigation Engineering by V. B. Piryani (Latest Edition). ENVIRONMENTAL MANAGEMENT
 T P C 2 3 3
 Contents 1. Introduction to solid waste, classification of solid waste. Collection
 methods, transfer and transportation of solid waste, type of equipment, recycling, reuse and disposal of solid waste.
 2. Air pollution: Introduction to air pollution, sources of air pollution, its effects, classification and control.
 3. Introduction to EIA functions of Environmental Pollution Council, role of provincial EPAs, Environmental Protection Act, 1977, National Environmental Quality Standards.
 4. Introduction to noise pollution and its mitigation measures. 5. Environmental health and safety. Books 1. Introduction to Environmental Engineering by Peavy (McGraw Hill) 2. Environmental Engineering by Mckenze (McGraw Hill) Laboratory 1. Composition of solid waste (percentage) 2. Energy Value. 3. Moisture content. 4. Nox and Sox by hand meters. 5. Carbon monoxide by hand meters. 6. Particulate matter. Reference Books 1. Environmental Profile of Pakistan by IUCN. 2. National Conservation Strategy by IUCN. 3. ILO laws regulations
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 CONCRETE TECHNOLOGY-II T P C 2 6 4
 Objectives i) To develop an understanding of the long and short-term behavior of
 concrete. ii) To develop an ability of design and preparing working drawings of
 concrete constructions. Description This course presents a review of properties of concrete and systematic approach of design of RCC structures. Detailing of reinforcement and preparation of working drawings of various types of structures are covered in detail using manual method and AutoCAD. Inspection, testing, repair and maintenance of concrete structures are also included. Contents 1 Properties of Concrete: Review of properties of aggregate, cement
 and concrete. Field practices and quality control, temperature, shrinkage, creep and fatigue, modulus of rupture, light weight and normal weight concrete, additives and admixtures, durability and workability of concrete, underwater concreting, prefabrication of concrete.
 6 Weeks 2. Testing of Structures: Non-destructive testing of concrete structures,
 defects in concrete structures and their repair. Inspection, maintenance and rehabilitation of structures.
 4 Weeks 3. Expansion Joints: Preparation of structural layouts, estimation of trial
 member sizes, provision of expansion and contraction joints, work joints, water stopper joints.
 4 Weeks 4. Reinforced Concrete Structure: Design of continuous beams and
 slabs, columns and footings, retaining walls, simple tanks and staircases.
 8 Weeks
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 5. Eccentrically Loaded Columns: Column interaction curves and design of eccentrically loaded columns.
 2 Weeks 6. Reinforcement Details: Preparation of working drawings of
 reinforcement in beams, slabs, columns and footings using manual drafting and by AutoCAD. Preparation of bar bending schedule.
 6 Weeks Practical 1- Testing workability of concrete by (a) slump test (b) compacting factor
 test. Background, theory & instruction [4], experiments [2], discussion and reports [4].
 2- Testing concrete cubes and cylinders. Background, theory & instruction [3], experiments [2], discussion and reports [3].
 3- Mix design and its preparation. Background, theory & instruction [2], experiments [1], discussion and reports [2].
 4- Design examples on beams, slabs, footings tanks and staircases. [4]. 5- To perform non-destruction test on concrete structures by Schmith
 hammer. [3]. Text Book Properties of Concrete by A. M. Neville; Wiley John & Sons. (Latest Edition). Reference Book 1- R.C. Designers Handbooks by Charles. E. Raynold; Chapman & Hall. 2- Reinforced Concrete by J-Faber and F. Meed; Chapman & Hall. 3- Reinforced Concrete – Design & Behavior by C. K. Wang & Salmon. 4- Design of Concrete Structures by H. Nilson, McGraw Hill. ENGINEERING ECONOMICS
 T P C 2 0 2
 Objectives
 i- To understand value and cost concepts ii- To acquire the knowledge and skills related to the application of time
 value for money iii- To acquire the knowledge and skills related to the application of costing,
 financing and risk
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 iv- To acquire the knowledge and skills related to the application of depreciation, obsolescence and replacement factors.
 Description This is a management-oriented course with a significant involvement of calculations to find solutions to financial problems.
 Contents 1 Value and Cost Concepts 3 weeks • Terminology • The General Economic Environment • Cost Driven Design Optimization 2 Time Value for Money 8 weeks • The Concept of Equivalence • Present Value • Future Value • Uniform series • Discounted Cash Flow 3 Applications of Money-Time Relationships 3 weeks 4 Cost/Benefit Ratio 2 weeks 5 Depreciation and Obsolescence 2 weeks 6 Costing 6 weeks • Cost Factors • Product Cost and Selling Price • Project Cash Flows • Absorption Costing • Marginal Costing • Breakeven Analysis 7 Replacement Analysis 2 weeks • Factors to be Considered • Economic Life of Asset • Comparison and Replacement 8 Risk Analysis 2 weeks • Sources of Uncertainty
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 • Sensitivity Analysis • Optimistic-Pessimistic Estimates • Risk Adjustment 9 Capital Financing 2 weeks • Financing with Debt Capital • Financing with Equity Capital • Leasing • Capital Allocation Text Book 1. DeGarmo E. P., Sullivan W. G., Bontadelli J. A. and Wicks E. M.
 ENGINEERING ECONOMY. Prentice-Hall International, Inc., USA.
 Reference Books 1. Morris C. QUANTITATIVE APPROACHES IN BUSINESS STUDIES.
 Pitman Publishing, UK (Latest Edition). 2. Tung A. and Thomas P. A. ENGINEERING ECONOMICS FOR
 CAPITAL INVESTMENT ANALYSIS. Prentice-Hall. UK (Latest Edition). 3. Horne J. C. V. and Wachowicz, Jr. J. M. FUNDAMENTALS OF
 FINANCIAL MANAGEMENT. Prentice-Hall International, Inc., USA (Latest Edition).
 ARCHITECTURE AND TOWN PLANNING Aim. To know about Architecture and Town Planning and their importance in
 civil engineering. Contents 1. Architecture
 a. General. Introduction to history of architecture. Emergence and
 development of Islamic Architecture. Geographical, climatic, religious, social, historical aspects of architecture. Truth, purpose and beauty. Strength, vitality, grace, breadth and scale. Proportion, colour and balance. Acoustics.
 b. Forms and Molds. Introduction to architectural standards,
 public toilets, circulation areas, parking, public assembly. Local architecture, arches, cavity walls, local energy efficient materials.
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 Thermal insulation of buildings. Ceiling height, external wall thickness etc.
 2. Town Planning.
 a. General. Definitions, trends in urban growth, objectives of town
 planning, modern planning in Pakistan and abroad. b. Preliminary Studies. Study of natural resources, economic
 resources, legal and administrative problems, civic survey, preparation of relevant maps.
 c. Land Use Patterns. Location of parks and recreation
 facilities, zoning an its aspects, public and semi public building, civic centres, commercial centres, local shopping centres, public schools, industrial area and residential areas.
 d. Street Pattern. Layout of streets, road crossings and lighting.
 Community planning. e. City Extension and Master Planning. Suburban
 development, neighbourhood unit, satellite towns and garden cities. Introduction to master planning.
 f. Urban Planning. Inner city urban designs, Up-gradation of
 square/scateredsettlements. Books Recommended 1. Architecture in Pakistan, Kamal Khan Mumtaz, Ist edition Concept
 Media Ltd, Singapore, 1985. 2. Architecture History, John Mosgrove, 19th edition Butterworth, 1987. 3. Urban and Regional Planning, Peter Hall, 5th edition Billing and Sons
 Ltd London, 1989. 4. Town Planning, S C Rangwala, 3rd edition Farooq Kitab Ghar, Karachi,
 1989. PROJECT MANAGEMENT
 T P C 2 0 2
 Objectives i- To learn the basic concepts of management ii- To understand the importance of productivity and related concepts iii- Introduction to project management and inventory management iv- Familiarization with human resource management
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 Description This is a management-oriented course for technologists. It will enhance their general abilities of management, required in a technical environment.
 Contents 1 Introduction 2 weeks • Management: Science or Art • History of Managements • Management Functions 2 Organizational Structure 3 weeks • Types of Organizations • Organizational Hierarchy • Properties of Narrow and Wide Organizations 3 Production Processes 5 weeks • Types of Production • Scale of Production • Selection of Technology • Input Requirements • Capacity Utilization 4 Productivity 4 weeks • Basic Concepts • Classification • Quantitative Measurement • Productivity Improvement 5 Project Management 6 weeks • Properties of Projects • Project Life Cycle • Project Network Analysis • Resource Requirements • Monitoring and Control • Use of Computer 6 Inventory Management 5 weeks • Inventory Replenishment • Economic Lot Size • Re-order Point • Safety Stock Level • JIT
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 • Use of Computer 7 Human Resource Management 5 weeks • Management Styles • Psychological Types • Recruitment and Training • Job Evaluation • Performance Appraisal • Motivation and Incentives
 Text Books 1. Babcock D. L. MANAGING ENGINEERING AND TECHNOLOGY.
 Prentice Hall, UK (Latest Edition). 2. Zuberi M. H. INDUSTRIAL MANAGEMENT. Rabbani Printing Press,
 Lahore (Latest Edition).
 Reference Books 1. Bateman T. S. and Snell S. A. MANAGEMENT: BUILDING
 COMPETITIVE ADVANTAGE. Times Mirror Higher Education Group, USA (Latest Edition).
 2. Spinner M. ELEMENTS OF PROJECT MANAGEMENT. Prentice Hall, UK (Latest Edition).
 PROJECT STEEL STRUCTURES
 T P C 3 3 4
 Objectives i) To develop an understanding of the behavior and design of structural
 steel members and connections using load and resistances factor design approach.
 ii) To develop an understanding of the behavior and characteristics of structural steel systems.
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 Description The course is intended to provide an introduction to specification and code of practice for steel design and construction with special reference to Load and Resistance Factor Design (LRFD) for the design of various types of structural elements. It further introduces the methods of fabrication, construction details, maintenance of steel structure and rehabilitation. Contents
 1 Specifications And Code of Practice: Structural steels, design loads, safety factors. AISC specification and code of practice. Concept of the design of steel structures with Load and Resistance Factor Design (LRFD). Design approach, design of members in tension, compression and flexure. Fabrication and erection of steel construction in accordance with current code of practice.
 6 Weeks
 2 Structural Steel Work: Analysis and design calculation for a roof truss with purlins at and between node points. Design of purlin of angle, channel and W-section and use of sag rods in its design. Single and double angle struts for combined effect of axial force and local moment in main chord of the truss. Use of tables for selecting single and double angle struts and ties. Working drawings of the truss from the design data.
 6 Weeks
 3 Columns & Beam Column: Behavior and design of axially loaded columns and columns in framed structure.
 3 Weeks
 4 Plate Girders: Flexural design for an economical built-up section of a plate girder, introduction to design of intermediate stiffeners load bearing stiffeners. Drawing as per design.
 4 Weeks
 5 Connection, Splices and Base Plates: Behavior of shear, rigid and semi-rigid connections. Design of riveted and welded building connections, behavior and design of rigid joints in frames, and brackets. Provision of splice plates. Design of base plates for hinged and roller ends.
 4 Weeks
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 6. Crane Loading and Fabrication of Crane Girder: Live loads, dead loads, impact factor, inertial loads, detailing requirements. Stability of cranes.
 2 Weeks 7. Introduction to Bracing Systems: Nodal bracing, diagonal bracing,
 bracing for trusses, design of bracing elements. 2 Weeks
 8 Computer Methods: Use of computer packages to find the forces and design of members in frames. Assignment of analysis and design of steel building including resistance to earthquake loads.
 3 Weeks Practical 1- Analysis, design and detailing of a roof truss. Analysis [3], design [5],
 detailing [4]. 2- Plate girder design and its detailed drawing. Analysis [2], design [4],
 detailing [4]. 3- Design of building connections and their detailing. Analysis [2], design
 [4], detailing [2]. Text Book Steel Structures by Z. A. Siddiqi, M. A. Chaudhry and M. Ashraf, Civil Engineering Series Publishers (Latest Edition). Reference Book 1- LRFD Steel Design Aids in SI Units by Z. A. Siddiqi, M. A. Chaudhry &
 M. Ashraf; Civil Engineering Series Publishers. 2- Structural Steel Design LRFD Method (Second Edition) by Jack C.
 McCormac; Harper Collins Publishers. ISBN: 0065016270. January 1994.
 3- Design of Steel Structures by E. H. Gaylord, C. N Gaylord; McGraw Hill. 1991.
 4- Steel Structures Design & Behavior by Charles G. Salmon, John E. Johnson.
 5- Structural Steel Designers Handbook by Fredrick S. Merritt. 6- LRFD Steel Design by William T. Segui; PWS Publishers. ISBN:
 053493353X. January 1993. 7- Design in Structural Steel by John E. Lothers.
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 4TH YEAR 1. TOTAL QUALITY MANAGEMENT
 T P C 2 0 2
 Objectives i- To appreciate the importance of quality and to understand the basic
 concepts ii- To understand the principles of total quality management iii- To learn the tools and techniques for quality improvement iv- Familiarization with quality management and environmental
 management systems
 Description This is a management-oriented course on a subject with proven importance in production as well as in service sector.
 Contents 1 Introduction to Quality 2 weeks • Quality Concepts, Types and Aspects • Significance of Quality 2 Commitment and Leadership 2 weeks • Commitment and Policy • Creating or Changing the Management Culture • Effective Leadership 3 Quality Planning 4 weeks • Flow Charting • Process Charting • Purchase Planning • Planning for JIT 4 Design for Quality 2 weeks • Innovation • Quality Function Deployment and the House of Quality
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 5 Quality Related Costs 2 weeks • Prevention, Appraisal and Failure Costs • Models for Quality Costing 6 Quality Measurement 2 weeks • Significance • Methods 7 Tools and Techniques for Quality Improvement 6 weeks • Basic Tools • Advanced Tools 8 Quality Management System (ISO 9000 series) 5 weeks • Significance • Documentations • Implementation and Certification • Audits
 • Expected Problems 9 Environmental Management System (ISO 14000 series) 5 weeks • Significance • Documentations • Implementation and Certification • Audits • Expected Problems
 Text Books 1. Oakland J. S. TOTAL QUALITY MANAGEMENT. Butterworth-
 Heinemann Ltd., UK (Latest Edition). 2. ISO 9000 series of standards 3. ISO 14000 series of standards
 Reference Books
 1. Feigenbaum. TOTAL QUALITY CONTROL. McGraw Hill Book Co., USA (Latest Edition).
 2. Gitlow H. S. and Gitlow S. J. TOTAL QUALITY MANAGEMENT IN ACTION. Prentice-Hall, UK (Latest Edition).
 3. Musa K. ISO 9000. Ibrahim Publishers, Lahore. 4. Kuhre, W. L. A PRACTICAL GUIDE FOR OBTAINING ISO 14000
 CERTIFICATION. Prentice-Hall, UK (Latest Edition).
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 2. TRAFFIC ENGINEERING Objective • To enable the students to prepare comprehensive plans for rail-road
 network and port traffic. • To enable the students to understand various physical aspects of
 coastal engineering. Contents 1. Transportation Engineering. Introduction to transportation
 engineering, modes of transportation, need and scope of comprehensive plan, phases of planning and principles of planning. Communication (rail, road network, sea harbour facilities).
 10 weeks
 2. Traffic Engineering. Design speed, traffic survey, traffic, estimates, traffic lane capacity, traffic safety, channelization, traffic control devices, traffic management
 10 weeks
 3. Coastal Engineering. Classification of harbours, ports and harbours of Pakistan. Design principles and requirements of a harbour. Breakwaters and grovnees. Channel regulation and demarcation. Classification of dock and their construction. Transit sheds and warehouses.
 10 weeks Books Recommended: 1. Fundamentals of Transportation Engineering, Robert G. Hennes. 2nd edition, McGraw Hill. 2. Introduction to Transportation Engineering, Jason C Yu, 2nd edition, McGraw Hill. 3. Transportation Engineering, V-1, V. N. Vazirani. 3rd edition, Khanna Publishers Delhi. 4. Modes of Transportation Engineering, J F Thomson. 5th edition, London
 Butterworks, 1983.
 3. HYDROLOGY:
 T P C 2 3 3
 Objectives i- To provide a broad concept of basic hydrology. ii- To enable students to calculate surface runoff and ground water flows.
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 Description This course describes the hydrological cycle and the way it is affected by weather, climate and geology. The groundwater hydrology is explained along with its use as a resource. Floods processes in a river basin are also illustrated in the course. Contents
 1 Introduction: Definition and significance of hydrology. The hydrologic cycle and hydrologic equation.
 2 Weeks
 2 Meteorology: Atmosphere and its composition. Measurement of air temperature, relative humidity, radiation, sunshine and atmospheric pressure.
 2 Weeks
 3 Precipitation: Types and measurement of precipitation. Rain gauges. Variations in precipitation. Computation of average precipitation.
 4 Weeks
 4 Evaporation and Transpiration: Factors affecting evaporation. Determination of evaporation. Evapotranspiration and potential evapotranspiration. Variations in evapotranspiration and transpiration.
 4 Weeks
 5 Stream Flow: Units of measurement. Water stage and its measurement. Site selection for water stage. Selection of control and metering section. Methods of measurement of stream flow. Stream flow and its measurement.
 6 Weeks
 6 Runoff: Factors affecting storm runoff. Methods of estimating storm runoff. Introduction to unit hydrograph. Rational method for calculation of runoff. Introduction to low flow and flood flow frequency. Frequency-duration analysis.
 6 Weeks
 7 Groundwater Flow: Zones of underground water. Water table. Sources of groundwater. Types of aquifers. Various types of wells. Equilibrium equations for flow of water into wells. Tubewell and its components. Borehole pumping test. Development of tubewells.
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 6 Weeks Practical 1- Determination of velocity and discharge using current meter.
 Background, theory & instruction [2], experiment [1], discussion and report [1].
 2- Determination of velocity and discharge using floats. Background, theory & instruction [2], experiment [1], discussion and report [1].
 3- Study of the barometer. Background, theory & instruction [2], experiment [1], discussion and report [1].
 4- Study of the rainfall gauge. Background, theory & instruction [2], experiment [1], discussion and report [1].
 5- Measurement of wind velocity. Background, theory & instruction [2], experiment [1], discussion and report [1].
 6- Measurement of humidity. Background, theory & instruction [2], experiment [1], discussion and report [1].
 7- Measurement of atmospheric temperature. Background, theory & instruction [2], experiment [1], discussion and report [1].
 Text Book Hydrology for Engineers by Linsley, Kohler and Paulhus. McGraw Hill, New York, 1982 (Latest Edition). Reference Books 2- Handbook of Applied Hydrology by Chow, McGraw Hill, New York
 (Latest Edition). 3- Introduction to Hydrology by Viessman, Lewis and Knapp. Harper and
 Row, New York (Latest Edition). 4. COMPUTER AIDED ANALYSIS & DESIGN:
 T P C 2 3 3
 Objectives i) An understanding of matrix algebra and stiffness method. A review of
 matrix algebra and understanding of matrix method of analysis e.g. stiffness method and finite element method.
 ii) To develop an ability to analyze and design structures by computer packages.
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 Description This course gives the required details of the matrix methods of structural analysis for different types of structures and loads. The use of commercial packages is explained for input, output, accuracy and reliability of results. Concepts of finite element method are also explained. Contents
 1 Review of matrix operations, basic concepts of matrix structural analysis, stiffness equations, stiffness matrix, load vector, assembly of global stiffness matrix, solution of simultaneous equations. One-dimensional and two-dimensional formulations, local/global coordinate systems. Bandwidth, degree of freedom.
 8 Weeks 2. Loads: Member loads, joint loads, uniformly distributed and triangular
 loads, introduction to dynamic loads. 2 Week
 3. Preparation of data files, graphical input of data, interpretation of results,
 verification of results, accuracy of calculations. Computer storage and execution time requirements. Analysis of trusses and frames. Introduction to finite element method, shape function. Convergence of results. 3-D models with plates and shell elements.
 8 Weeks 4. Support rotations and settlements.
 2 Weeks 5. Internal hinges, partial shear and moment releases, diaphragms, shear
 walls, rigid links. 4 Weeks
 6. Non-prismatic members. 2 Weeks
 7. Design of a simple steel frame. 4 Weeks
 Practical 1- Manual analysis of a simple truss by stiffeness method, its data file
 preparation and solution by SAP-2000. [4]. 2- Manual matrix formulations of a two span beam by stiffness method, its
 data file preparation and solution by SAP-2000. [4]. 3- Use of graphical input facility to analyze a truss for different loading
 conditions. [4].

Page 99
                        

99
 4- Analysis of a 2-D frame with partial releases, etc. [3]. 5- Analysis of simple 3-D frame with slab modeled as plate element with
 rigid links between slab and beam centroids. [4]. 6- Analysis of response of a 2-D frame to earthquake excitation. [4]. 7- Design of a simple steel frame by SAP-2000. [3]. 8- Observing convergence of results in a 3-D frame having plate elements
 of varying sizes. [3]. Text Book Finite Element Structural Analysis by T. Y. Yang, Prentice Hall Inc. Englewood Cliffs, (Latest Edition). Reference Books 1- Matrix Structural Analysis by Ronald L. Sack; Waweland Press. (Latest
 Edition). 2- A First Course in the Finite Element Method by William B. Bickford,
 IRWIN, Homewood, (Latest Edition). 3- Structure Analysis Programme (latest Version) 5 APPLICATION OF GIS IN Civil Technology
 T P C 2 3 3
 Objective. To exercise the knowledge of computer in the use of GIS computer package. Description Storage of spatial data such as topography, soil types, natural features like rivers, vegetation, etc., population, present construction and location of man-made features is presented. The use of GIS computer package is explained. These concepts are then used to find the best route for a highway, amount of cutting and filling, number of bridges required, location of water table, types of surface soils, etc. Contents
 1 Basic principles of photogrametry and its role as a technology for spatial data collection. Impact of photogrametry in fields of surveying, engineering and geographic information system. Use of GIS in civil works. Introduction to the concept of multipurpose cadastre. 13 Weeks
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 2 Types of GIS, raster data and line data, use of computer packages to use raster and line data, finding route of highway based on best route, topography of area, soil conditions and environmental aspects using GIS.
 17 Weeks Practical 1- Getting started with the software ArcInfo and study of the basic
 commands. [4]. 2- Study of how the data is stored in ArchInfo by looking at examples. [4]. 3- Drawing and storing data in GIS. [4]. 4- To perform simple operations on the stored data. [4]. 5- To select areas for specific criterion. [3]. 6- To select areas satisfying multiple criterion. [3]. 7- To select best possible highway route for a sample data. [4]. 8- To estimate total cut and fill for a selected highway route. [4]. Text Book Transportation GIS by Laura Lans, ISBN: 1879102471, Environmental Systems Research Institute. January 1999. Reference Books 1 Multidimensional GIS by Jonathan Raper, ISBN: 0748405070. January
 2000 (Latest Edition). 2 Cartographic Design Using Arcview GIS by Lin Liu, ISBN: 1566901871
 (Latest Edition). 3 Exploring Spatial Analysis in GIS by Yue-Hong Chon, ISBN:
 1566901197. January 1996 (Latest Edition). 4 Understanding GIS: The ARC-INFO Method, Host Version, ISBN:
 1879102013. January 1998 (Latest Edition). 5 Systems for Resource Management in Developing Countries – Kluwer
 Academic Publications, Dordrecht (Latest Edition). 6 FOUNDATIONS AND PAVEMENTS
 T P C 3 3 4
 Objectives i) To develop an ability of applying the layout and alignment parameters to
 the highway design and its construction. ii) To develop an understanding of the design of rigid and flexible
 pavements.
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 iii) To understand the design of foundations. Description The course is required to provide an introduction to the types of base, sub-base courses, wearing surface and determination of CBR value of soil and foundation design. Standard AASHTO loading, AASHTO and British Road Notes for highway design are explained. Principles for the design of various elements of flexible and rigid pavements are given. Revision of basic concept and explanation of important definitions, design, concepts for various types of foundations are presented. FOUNDATIONS Contents
 a. Definitions: Foundation, foundation engineering, depth of foundation, contact pressure, allowable bearing capacity, total and differential settlements, permissible settlement.
 2 Weeks b. Foundation Types: Shallow foundation, deep foundation.
 Choice of foundation type and depth of foundation, foundation design requirements. Foundation design – geotechnical design and structural design.
 4 Weeks c. Shallow Foundation: Footings, mat or raft, grillage.
 Geotechnical design (proportioning of footings) of isolated footings, combined footings, strap footings. Proportioning of footings for equal settlement (i.e. balanced design of footings).
 4 Weeks d. Deep Foundations: Piles, caissions, piers, well foundation.
 Types of piles, pile capacity, pile group, proportioning of pile cap. Function of piles and their uses. Negative skin friction (down drag).
 4 Weeks 2. Practical
 a. Unconfined compression strength. Background, theory & instruction [2], experiments [1], discussion and reports [2].
 b. CPT sounding to 30 ft. depth. Background, theory & instruction [2], experiments [1], discussion and reports [2].
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 c. Boring log with SPT values up to 30 ft. Background, theory & instruction [2], experiments [1], discussion and reports [2].
 d. Plate load test. Background, theory & instruction [2], experiments [1], discussion and reports [2].
 e. Consolidation test. Background, theory & instruction [2], experiments [1], discussion and reports [2].
 f. Borehole permeability tests. Background, theory & instruction [2], experiments [1], discussion and reports [2].
 3. Text Books. Foundation Analysis and Design by J. E. Bowles, 5th
 Edition, McGraw Hill. ISBN: 0070068739. January, 1996. 4. Reference Books
 a. Foundation Engineering by Ralph B. Peck, W.E. Hanson, Thomas H. Thornburn; John Willey & Sons, ISBN:0471675857. January 1974.
 b. Foundation Design and Construction by Michael. J. Tomlinson; Longman Publishing Group. ISBN: 058222697X. January 1996.
 c. Foundation Design by W. C. Teng; Prentice Hall. ISBN: 0133298051.
 d. Geotechnical Engineering: Foundation Design by John. N. Cernica, John; Willey & Sons. ISBN: 0471308870. January 1994.
 PAVEMENTS Contents
 a. Highway Loads: Standard AASHTO loadings, local heavy vehicles, Axle loads, equivalent and design axle loads. Overview of new technologies involved in loads i.e. weigh in motion, etc.
 2 Weeks
 b. Pavement Design: Types of pavements for roads and runways, stresses in pavements, principles underlying methods for the design of various elements of flexible and rigid pavements (AASHTO and British Standards) for highways and airports, materials for highways, development of subgrade, determination of subgrade reaction, CBR value of soil, construction equipment. Overview of different mechanistic/software’s design.
 7 Weeks c. Construction Details: Method of constructions of roadway and
 highway drainage. Relative merits and procedures. Climate and
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 traffic effects, regulation and control of traffic, traffic signs, signals and pavement markings. Pavement management systems. An overview of HDM-III & HDM-IV (World Bank) deterioration models. Cold recycling, hot recycling techniques.
 7 Weeks Practical
 a. Determination of “Flakiness Index” & “Elongation Index” of aggregates. [2].
 b. Test for angularity no. of aggregate. [2]. c. Frictional properties of road surface. [2]. d. Loss-Angeles Abrasion test on aggregate. [2]. e. Determination of viscosity of a given binder using Englers
 Viscometer. [2]. f. Specific gravity and water absorption test. [2]. g. Penetration test on asphalt. [1]. h. Ductility test on asphalt. [1]. i. Determination of softening point of bitumen. [1]. j. Determination of flash point of a sample of bitumen. [2]. k. Determination of specific gravity of asphalt sample. [1]. l. Marshell stability test. [1]. m. Design problems. [2]. n. Traffic surveys. [4]. o. CBR test. [1]
 Text Book. Principles of Pavement Design by E. J. Yoder and M. W. Witezak, ISBN: 0471977802, Wiley John & Sons. January 1975 (Latest Edition). Reference Book
 a. Pavement Analysis & Design by Yang H. Huang, ISBN: 0136552757. January 1992 (Latest Edition).
 b. Flexible Pavement Design and Management Materials Characterization, ISBN: 0309021286 (Latest Edition).
 c. Traffic Engineering by T. M. Matson; McGraw Hill. ISBN: 0070409102 (Latest Edition).
 d. Highway Engineering by C. H. Oglesby, R. G. Hicks; John Willey & Sons. ISBN: 047102936X. January 1982 (Latest Edition).
 e. Transportation Engineering by O.O. Flaherty.
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 7 PRECAST AND PRESTRESSED CONCRETE TECHNOLOGY
 T P C 3 3 4
 Objectives i) To develop a basic understanding of the properties of steel and concrete
 to be used in pre-stressed concrete structures. ii) To analyze the behaviour of pre-stressed concrete members. iii) To study casting of pre cast & pre stressed concrete members. Description The course is of practical nature and describes methods of pre-stressing, analyses and design of pre-stressed concrete members for flexure, shear, bond and bearings. Design and construction of pre-cast units, joints of pre-cast elements and execution details are also provided. Contents
 1 Introduction: Materials, pre-stressing system, end anchorages, pre-stress losses, methods of pre-stressing, pre-tensioning and post-tensioning procedures. Merits and demerits of Prestressing.
 8 Weeks
 2 Design: Analysis and design of pre-stressed concrete members for flexure, shear bond and bearings. Ultimate strength, composite sections, beam deflection and layouts. Steel strands, tendon layouts.
 12 Weeks
 3 Precast Units: Shapes of precast units, single tee, double tee and hollow core-sections. Design aids, load tables, design of precast units, casting and curing of units. Typical joints for precast elements. Erection methods, precast units and their specifications.
 10 Weeks Practical 1- A general study of essential equipment for precast concrete industry.
 [4]. 2- Making form work for precast concrete members and grills and casting
 of the specimens. Background, theory & instruction [3], experiment [1], discussion and report [3].
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 3- Study of equipment and machinery for prestressed concrete industry. [5].
 4- Casting and testing of specimens of prestressed concrete units. Background, theory & instruction [3], experiment [1], discussion and report [3].
 5- Casting and testing of specimens of precast RC concrete units. Background, theory & instruction [3], experiment [1], discussion and report [3].
 Text Book Prestressed Concrete Structures by T. Y. Lin, Ned H. Burns, (Latest Edition). Reference Book 1- PCI Design Handbook: Precast & Prestressed Concrete by
 Precast/Prestressed Concrete Institute, (Latest Edition). 2- Prestressed Concrete Design by Computer by R. Hulse, W.H. Mosley,
 (Latest Edition) 3- Introduction to Prestressed Concrete Vol. I by B. W. Abeles (Latest
 Edition). 4- Prestressed Concrete by Khachaturain (Latest Edition). 5- Prestressed Concrete Beams Design and Logical Analysis by Nilby
 (Latest Edition). 6- Prestressed Concrete for Architects Engineers by H. Kent. Preston
 (Latest Edition). 7- Modern Presetressed Concrete by James R. Libby (Latest Edition). 8 PROJECT:
 T P C - 6 2
 Aim. To develop the ability of exercising the B-Tech (Hons) program in the analysis and design of construction/highway projects. Contents. The project involves survey, analysis and design of Civil Engineering project. The student in close consultation with department faculty will complete the project using Library, Computer or Laboratory facilities. Progress reports and a comprehensive written report are required.
 30 Weeks
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 CURRICULUM FOR MECHANICAL TECHNOLOGY (GENERAL)
 SCHEME OF STUDIES FOR B-TECH (MECHANICAL TECH)
 4 YEARS COURSE (2+2) 1st Year S.# Course # Subject T P C Marks Total
 1 BT(IPS)112 Islamiat & Pakistan Studies 2 0 2 100 0 100
 2. BT(CS)122 Communication Skill 2 0 2 100 0 100
 3. BT(MATH)133 Applied Mathematics-I 3 0 3 150 0 150
 4. BT(COM)142 Computer Applications-I 1 3 2 50 50 100
 5. BT(MT)153 Machining Processes 2 3 3 100 50 150
 6. BT(MT)163 Applied Mechanics 2 3 3 100 50 150
 7. BT(MT)173 Mechanics of Materials 2 3 3 100 50 150
 8. BT(MT)184 Applied Thermodynamics 2 6 4 100 100 200
 9. BT(MT)193 Applied Sciences 2 3 3 100 50 150
 18 21 25 900 350 1250 2nd Year
 S.# Subject T P C Marks Total
 1 BT(MT)213 Applied Mathematics-II 3 0 3 150 0 100
 2. BT(Comp)222 Computer Applications-II 1 3 2 50 50 150
 3. BT(MT)233 Industrial Materials 2 3 3 100 50 150
 4. BT(EL)243 Industrial Electronics 2 3 3 100 50 150
 5. BT(MT)253 Mechanics of Machines-I 2 3 3 100 50 150
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 6. BT(MT)263 Machine Design-I 2 3 3 100 50 150
 7. BT(MT)273 Fluid Mechanics 2 3 3 100 50 150
 8. BT(MT)282 Industrial Management 2 0 2 100 0 100
 9. BT(MT)292 Technical Case Study/Project 0 6 2 0 100 100
 16 24 24 800 400 1200 Note: It is recommended that a student who wants to discontinue his studies for any reason may be awarded a B-Tech (pass) degree. 3rd Year S.# Subject T P C Marks Total
 1 Islamiat & Pakistan Studies 2 0 2 100 0 100
 2. BT(MT)322 Industrial Economics 2 0 2 100 0 100
 3. BT(MT)333 Machine Design-II 2 3 3 100 50 150
 4. BT(MT)343 Hydraulic Machinery 2 3 3 100 50 150
 5. BT(MT)353 Installation, Testing & Maintenance of Machines 2 3 3 100 50 150
 6. BT(MT)363 Mechanical Vibration 2 3 3 100 50 150
 7. BT(MT)373 Metal Cutting and Machinery Tools 2 6 3 100 100 200
 8. BT(MT)383 Advance Thermodynamics 2 0 2 100 50 150
 9. BT(MT)393 Automation & Controls 2 3 3 100 50 150
 18 21 24 900 400 1300
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 4th YEAR
 S.# Subject T P C Marks Max Total
 1 BT(MT)412 Quality Control & Assurance 2 0 2 100 0 100
 2. BT(MT)422 Material Handling 2 0 2 100 0 100
 3. BT(MT)433 Introduction to Mechatronics 2 3 3 100 50 150
 4. BT(MT)443 Power Plant Engg. & Energy Resources 2 3 3 100 50 150
 5. BT(MT)453 Heat Transfer 2 3 3 100 50 150
 6. BT(MT)462 Occupational Safety & Health 2 0 2 100 0 100
 7. BT(MT)473 Refrigeration & Air-conditioning 2 3 3 100 50 150
 8. BT(MT)482 Environmental Technology for Industries 2 0 2 100 0 100
 9. BT(MT)492 Project 0 6 2 - 100 100
 16 18 22 800 300 1100
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 1ST YEAR DETAILS OF COURSES
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 BT(CS)122 COMMUNICATION SKILL 2 0 2 COURSE CONTENTS 1. Introduction to Communication 4 weeks
 • Importance, Theories, Barriers, Components 2. The Seven C’s for Effective Communication 7 weeks 3. Listening Skills 3 weeks
 • Blocks, Thinking and Feeling • Notes Taking • Giving Feedback
 4. Reading Skills 4 weeks
 • Active Reading Techniques • Skimming, General Reading and Careful Reading
 5. Introduction to Writing Skills 6 weeks • Planning • Drafting and Editing • Emphasis and Connections
 6. Grammar and Vocabulary 6 weeks
 • Technical and Business Vocabulary
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 • Constructing Formal Sentences Text Book: 1. Murphy H. A., Hildebrandt H. W. and Thomas J.P. “Effective Business
 Communications”. McGraw Hill, USA Reference Books:
 1. Norman S. “We’re in Business” Longman Group Ltd., UK 2. Thomson A. J. and Martinet A.V. “A practical English Grammar”
 Oxford University Press, UK.
 BT(MATH)133 APPLIED MATHEMATICS-I 3 0 3 COURSE CONTENTS 1. Review of the following 10 weeks
 • Integral Calculus • Differential Calculus • Matrices and Determinant • Vector Algebra • Analytical Geometry
 2. Introduction to Differential Equations 8 weeks
 • Basic Concepts • Geometric Interpretations • Separable Equations • Exact Differential Equations • Linear First Order Differential Equations • Bernoulli’s Differential Equations • Families of Curves • Applications
 3. Higher Order Differential Equations 5 weeks
 • Homogeneous Linear Equations of Second Order • Non-Homogeneous Equations • Application of Higher Linear Differential Equations
 4. Partial Differential Equations 3 weeks
 • Basic Concepts • Solution by Separable Variables • Classification
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 5. Complex Numbers 4 weeks
 • Invented Number Systems • The Argand Diagram • Complex Variables • Derivatives • Complex Series • Applications
 Text Book 1. Thomas G.B. and Finney R.L. “Calculus and Analytic Geometry” Reference Books: 1. Kreyszing E. Advanced Engineering Mathematics” John Wiley and
 Sons, USA 2. Cohen H.L. “Mathematics for Scientists and Engineers”. Prentice Hall,
 UK
 BT(Comp)142 COMPUTER APPLICATIONS-I 1 3 2
 COURSE CONTENTS 1. Review of the following knowledge/skill 4 weeks
 • Electronic Data Processing • Operating System • BASIC Language
 2. Word Processing Software 5 weeks
 • Character and paragraph formatting • Tables and columns • Page Setup and Print Setup • Inserting Objects • Styles, Index and TOC • Customization
 3. Spreadsheet software 7 weeks
 • Data Types • Entering and Editing data • General Calculations • Statistical analysis • Graphics
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 4. CAD/CAM Applications (Technology Related) 7 weeks 5. Familiarization with Commercially available software 7 weeks
 in the relevant field.
 Text Books
 1. Gottfried R. S. “Programming With Basic”. Schaum’s Outline Series. 2. User’s Manuals for Word Processing Software, Spreadsheet software
 and technology specific software. Reference Books:
 1. Tucker A. B., Bernat A., Cupper R.D. and Scragg G. W. “Fundamentals of Computing”. McGraw Hill Book Company.
 2. IBM “Dictionary of Computing” 3. Bradley J.C. “Quick Basic. Wm. C. Brown Publishers, USA.
 List of Practicals
 1. Write a program that will produce address labels for you’re an two other people. The labels will be printed “three up,” which means that the three labels are next to each other, horizontally. All three are printed at the same time. Place your own name on the leftmost label, and use the name of two friends or acquaintances for each of the others. Putput must appear on the screen as well as the printer.
 2. Using nested loops, write a program to create a sheet of test results
 for multiple classes. Each student will have five test scores.
 INPUT: Name of class, teacher, student’s name, and test grades will be input from the keyboard. End a class group when QUIT is entered for student name. End processing when QUIT is entered for teacher name. OUTPUT: Name of class, teacher, student’s name, test grades, test average and the class score average will be output to the printer.
 3. Practice formatting of characters and paragraphs on a word
 processor. 4. Practice the construction and manipulations of tables on a word
 processor. 5. Practice the construction and manipulations of columns on a word
 processor. 6. Practice page setup and print setup on a word processor.
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 7. Practice making drawings on a word processor 8. Practice inserting objects on a word processor 9. Practice creating and applying styles and headings on a word
 processor 10. Practice entering and editing data on a spreadsheet. 11. Practice formatting cells on a spreadsheet 12. Practice preparing a worksheet/workbook, involving calculations. 13. Practice preparing a worksheet/workbook, involving functions. 14. The following data refers to a company’s sales in thousands of
 remote controlled toy cars for the past 5 years.
 Year 1 2 3 4 5 Sales 2.57 2.74 3.11 3.38 3.72
 a) Present the data in the form of an appropriate graph. b) Estimate the demand for the sixth year, using regression analysis.
 15. A garment manufacturer produces batches of different garment
 design according to customer (retailer) requirements. There are three types of cloth used as raw material. Twenty different designs are available for the customers to choose from. Cloth is purchased according to the order received and there is a significant fluctuation in cloth price. Labour and overhead cost per garment is estimated to be Rs.150. Decorative accessories amount to 80% of the cloth cost. Customer (retailer) demands that retail price tags be also attached. A gross profit of 15% is to be earned by the manufacturer, 10% by the retailer and sales tax amounts to 12.5%, Prepare a worksheet to input the following (a) Purchase price per meter of the cloth C1, C2, C3. (b) Number of garments of each design (c) Length in meters for each cloth used in each design.
 The output is required to provide the following.
 (a) Manufacturer’s cost of each garment (b) Price to be printed on price tag (c) Total cost of decorative accessories
 16. Practice technology specific CAD/CAM applications. 17. Practice technology specific commercially available softwares.
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 BT(MT)153 MACHINING PROCESSES 2 3 3
 COURSE CONTENTS 1. Introduction to Machining 4 weeks
 • Mechanism of Chip Formation • Types of Chips • Cutting force and power • Tool Life
 2. Cutting Tool Materials and Cutting Fluids 3 weeks
 • Steels • Carbides • Coated Tools • Ceramics and Diamond • Cutting Fluids and their properties
 3. Lathe Opertions 4 weeks
 • Turning parameters • Calculations of MMR, Power and Cutting Time • High Precision Machining • Hard Turning • Cutting Screw Threads • Semi Automatics and Automatics
 4. Milling Operations 6 weeks
 • Milling parameters • Calculations of MMR, Power and Cutting Time • Milling Cutters • Accessories • Copy Milling • Die Sinking • Index Milling
 5. Planning, Shaping and Broaching Operations 4 weeks
 • Principle • Tools • Applications
 6. Gear Manufacturing 5 weeks
 • Machining • Form Cutting • Shaping
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 • Hobbing 7. Finishing Operations 4 weeks
 • Grinding • Honing • Lapping • Polishing and Buffing
 Text Books: 1. Chapman W.A.J. “Workshop Technology (Part I, II & III) National Book
 Foundation, Pakistan.
 Reference Books
 1. Genevro G.W. and Heineman S.S. “Machine Tools” Processes and Applications Prentice Hall, UK.
 2. Kibbe R.R. Neely J.E. Neyer R.O. and White W.T. “Machine Tool Practice” Prentice Hall, UK.
 List of Practicals
 1. Familiarization with types of cutting tools and tool holders used with a standard center lathe machine.
 2. To perform alignment tests for a lathe machine 3. To produce external threads on components using different methods 4. Practice of boring operation on the lathe machine 5. To produce internal threads on components using different methods 6. Identification and familiarization of various types of milling cutters 7. Familiarization with the parts and accessories of a universal milling
 machine. 8. To perform alignment tests for a milling machine 9. To manufacture a given component for the practice of side milling,
 end milling, slot milling and engraving on a universal milling machine. 10. To manufacture a given component for the practice of copy milling,
 index milling and die sinking on a universal milling machine. 11. Familiarization with the parts, accessories and cutting tools of a gear
 hobbing machine. 12. Practice of spur gear cutting on a gear hobbing machine. 13. Familiarization with the parts, accessories and cutting tools of a
 shaper 14. Manufacturing a given component on shaper 15. Practice of cutting a keyway with a broach using an arbor press
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 16. Practice of finishing internal cylindrical, external cylindrical and flat surfaces using lapping precess.
 17. Familiarization with different types of grinding wheels and grinding machines
 18. Practice of grinding flat surfaces on a surface grinder 19. Familiarization and practice of honing, buffing and polishing
 processes 20. To investigate cutting forces in a cutting operation on lathe 21. To investigate cutting forces in a cutting operation on a drill machine.
 BT(MT)163 APPLIED MECHANICS 2 3 3
 1. Introduction Basic Definitions, Newton’s Laws, System of Units. PART-I: STATISTICS 2. Force Systems
 Two dimensional and three dimensional force systems, moment and couple, resultants in force systems.
 3. Equilibrium Mechanical System isolation, equilibrium conditions. 4. Structures:
 Trusses and their types, method of joints, method of sections, frames and machines.
 5. Friction:
 Friction and its types, application of friction in wedges and screws, Application of Friction in journal and thrust bearings, application of friction in flexible belts.
 6. Virtual work: Work, Equilibrium, Potential Energy and Stability. PART-2: DYNAMICS 7. Kinematics of Particles: Rectilinear Motion of Particles, Curvilinear Motion of Particles. 8. Kinetics of Particles:
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 Force, Mass and Acceleration, Work and Energy, Impulse and Momentum.
 9. Kinematics of Rigid Bodies:
 Types of motion, Linear and Angular Velocity and Acceleration, Absolute and Relative Velocity, Absolute and Relative Acceleration.
 10. Kinetics of Rigid Bodies:
 Force, Mass and Acceleration, Work and Energy, Impulse and Momentum.
 Text Book: 1. Meriam J. L. and Kraige L.G. ENGINEERING MECHANICS (Vol-I & II)
 John Wiley Inc., USA. Reference Books:
 1. Beer F. P. and Johnston R. MECHANICS FOR ENGINEERS (Vol. I & II) McGraw Hill Book Company, UK.
 2. Bedford A and Fowler W. ENGINEERING MECHANICS: Dynamics. Addison-Wesley Publishing Company, USA.
 List of Practicals:
 1. To resolve the forces in the central force system. 2. To add and resolve the forces with force parallelogram. 3. To determine the effect of force on different crane-booms. 4. To verify the conditions of equilibrium in a force system. 5. To demonstrate the deflection and distribution of force by fixed and
 moving rollers. 6. To demonstrate the reduction of force with four-cable pulley block. 7. To determine the sliding frictin in relation to supporting force,
 supporting surface and material quality of a sample object and to compare with the rolling friction.
 8. To demonstrate the friction force as a function of the normal force, the material used and the surface finish of the material.
 9. To determine the co-efficient of friction for varying pairs of materials. 10. To demonstrate the friction forces as a function of the area of friction. 11. To determine and calculate the forces in members of trusses at
 variable angles. 12. To measure the velocity and acceleration of a given object. 13. To demonstrate the law of gravity on an inclined plane. 14. To demonstrate the influence of the mass of a body on its
 acceleration. 15. To determine the moment of inertia on rotaining masses by
 performing a rolling test. 16. To determine the moment of inertia by performing a pendulum test.
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 17. To verify the proportional relationship between angular acceleration and troque.
 18. To verify the inverse proportional relationship of angular acceleration and moment of inertia.
 19. To verify the proportional relationship between change in momentum and impulse
 20. To verify the proportional relationship of moment of inertia and mass. 21. To verify the parallel axis theorem applied to moment of inertia. 22. To verify the theory of centripetal forces associated with the angular
 motion of revolving masses and the effect of speed and radius. 23. To verify the principle of equivalent mass.
 BT(MT) 173 MECHANICS OF MATERIALS 2 3 3 COURSE CONTENTS: 1. Simple Stress:
 Introduction, Basic Types of Stress, bearing stress, thermal stress, Bearing Stress, Thermal Stress,
 2. Simple Strain Concept of Strain and its Basic Types, Hooke’s Law, Factor of Safety, Poisson’s Ratio, Elastic Versus Plastic Behavior of a Material,
 3. Geometrical Properties of Areas 1st Moment of Simple Regular Areas and Composite Areas, Centroid of a Composite Area, 2nd Moment of Regular Simpler Areas, Parallel-Axis Theorem and 2nd Moment of Composite Area, Polar Moment of Intertia and Perpendecular Axis Theorem,
 4. Torsion of Circular Shafts Basic Assumptions for Torsional Formula, Torsional Formula, Relation between Power Transmitted and the Tersional Formula, Applications of Torsional Formula, The Solution of Problems,
 5. Beams: Shearing Force and Bending Moments Introduction & Types, Shearing Force in Statically Determinate Beams, Bending Moment in Beams,
 6. Beams: Flexural Stresses Derivation of Flexural Formula, Determination of Flexural Stress in Statically Determine Beams,
 7. Beams: Measurement of Deflection Double Integration Method and Macaulay’s, Method of Superposition, Introduction to Moment-Area Theorems,
 8. Strain Energy Methods The concept of Strain Energy, Elastic Strain Energy, Castigliano’s Theorem and its Applications
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 9. Columns Introduction, Euler’s Formula, Design of Columns for Centric and Eccentric Loads,
 Text Book:
 1. Beer F P and Johnston R. MECHANICS OF MATERIALS. McGraw-Hill Book Company, UK
 Reference Books:
 1. Nash W. SCHAUM’S OUTLINE OF STRENGTH OF MATERIALS, McGraw-Hill Book Company, UK.
 2. Benham P P and Crawford R J. ENGINEERING MECHANICS OF MATERIALS, English Language Book Society, UK.
 List of Practicals: No. Practical Hours 1. To determine the load and extension relationship for a helical
 spring 03 2. To determine the spring constant and modulus of rigidity
 for spring materials 03 3. To determine the extension of two tension spring in series. 03 4. To examine the relationship of shear stress and shear 03
 strain in a rubber block, and to determine the modules of rigidity of the rubber clock.
 5. To examine the relationship between torsion angle and 03 clamping length on torsion.
 6. To examine the relationship between torsion angle and torsion moment. 03
 7. To examine the relationship between torsion angle and bar cross-section. 03
 8. To determine the modules of rigidity of the material of a bar under torsion (Shaft). 03
 9. To determine the deflection of a bar loaded with weights 03 as a function ofloaing force, bar material, moment of inertia and effective length.
 10. To measure the reaction forces of a simple supported 03 beam when loaded at mid span and find its elastic curve.
 11. To measure the deflection at the point of application of force 03 in a cantilever beam and hence to determine the elastic curve of the beam.
 12. To compare the deflection of a cantilever beam and a 03 simple supported beam 03 with all other conditions similar.
 13. To compare the bending stiffness of different sections for 03 the same cross-sectional area.
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 14. To determine the modules of elasticity for different materials 03 in shear.
 15. To determine the relationship between buckling force 03 and deformation in a column.
 16. To examine the influence of bar bearing and clamping on 03 buckling behavior 03 under different arrangements.
 17. To compare the buckling behavior of different bar materials 03 like aluminum, brass and copper.
 18. To determine the modules of elasticity of an unknown 03 material bar under buckling.
 19. To examine the influence of the cross-sectional shape of the bar. 03
 20. To examine the influence of an eccentric force loading. 03 21. To examine the influence of an additional shearing load
 on the bar. 03 22. To demonstrate Euler Case 1 (articulated/articulated) 03 23. To demonstrate Euler Case 11 (clamped/not-clamped) 03 24. To demonstrate Euler Case 111 (Clamped/Clamped) 03 25. To demonstrate Euler Case 1V (Clamped/articulated) 03
 BT(MT) 184 APPLIED THERMODYNAMICS-I 2 6 4
 Syllabus:
 1. Introduction and revision of basic topics: Thermodynamic systems, Thermodynamic properties, Energy and work, Properties of vapor and steam,
 2. Properties of ideal and real fluid and their relationships Applications of thermodynamic principles to these fluids,
 3. First Law of Thermodynamics and applications Closed System and, Open systems,
 4. Steady flow energy equation applications to Nozzles, Diffusers, Compressors and, Turbines,
 5. Second Law of Thermodynamics Irreversibility, Application to heat engines’ performance,
 6. Entropy Use in heat engines calculations, Entropy and irreversible processes,
 7. Heat and work exchange, Different closed and, Open systems used in Vehicular engines design,
 Teaching: Lectures: 30 x 2 hours: 4 x 2 hours be fixed for tutorials.
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 Assessment:
 One 3hours examination, One viva-voce examination (Laboratory reports assessment / viva-voce marks division ratio 30 : 20
 Text Book:
 Thermodynamics: and engineering approach. 3rd Ed. (1998) Y Cengel and M Boles
 Reference Book:
 Engineering thermodynamics work and heat transfer- G.G.C. Rogers and Y.R. Mayhew,
 BT(MT) 193 APPLIED SCIENCE 2 3 3 SECTION-A Fundamentals: Kinetics, Potential, Vibrational and Rotational energies. Electricity and Magnetism: charge, ohm’s Law, Direct and Alternating currents, capacitance and inductance (self and mutual inductance), Kirchoof’s Laws, Thermoplasticity, sebeck and Peltier effects, Galvanometers, Ammeters and Voltmeters, Cathode-Ray Oscilloscope, Magnetic Properties ( Permeability and susceptibility), diamagnetism, paramagnetism and ferromagnetism, Induction coil and transformer. Electronics: Semiconductors, P-type, N-type semiconductiors, PN-diode and its characteristics, PNP and NPN transistors and their characteristics, Optics & Laser Physics: Interference, diffraction and polarization phenomena, Laser stimulated emission, population inversion, laser applications, Practicals: Frequency of Tuning Fork by Sonometer, value of “H” by Tangent Galvanometer, High resistance by leakage using ballistic galvanometer, comparision of capacities of condensers by ballistic galvanometer, characteristics of Acceptor current, Characteristics of Rejector circuits, value of “J” by electrical method, balue of “J” by constant flow method, Ratio of Cp and Cv by Clement and desom’s method, Internsitities of light by photocell, Refractive Index of glass prism by spectrometer, specific rotation of sugar by polarimeter,
 SECTION-B Properties of Solution & Liquids: Surface Tension, Viscosity, Osmosis, Osmotic Pressure, PH-Buffer Solution, Spectrophotometery Basic concepts of Colloidal Chemistry, Classification, Purification (dialysis).
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 Thermochemistry: Chemical Thermodynamics, Hess Law, Heat of Reaction, Relation between H and U, Measurement of heat reaction, Bomb Calorimeter. Electrochemistry: Law of electrolysis, E.M.F. series, corrosion (Theories, inhibition and protection.) Water and sewage: Source of water, impurities, hardness, water softening, purification of water for potable and industrial purposes electrodialysias, Introduction to environmental pollution, main sources and effects, sewage treatment. Practicals: Determination of total alkalinity of a given sample, Determination of total acidity of a given sample, Determination of the amount of ferrous ion in a given sample, Determination of total hardness of a given sample of water, Determination of surface tension of a given sample, Determination of coefficient of viscosity of a given sample, Determination of chloride ion in a given sample, Determination of bicarbonate and carbonate ions in a given sample, Determination of turbidity in a given sample by precipitation, Determination of turbidity in a given sample by spectrophotometer, Plotting of titration curve and determination of total alkinity in a given sample, Plotting of titration curve and determination of acidity in a given sample, Plotting of calibration curve and determination of ions present in a given sample. 2ND YEAR
 BT (MATH)213 APPLIED MATHEMATICS-II 3 0 3 COURSE CONTENTS: 1. Laplace Transformation
 Laplace Transformation of Elementary Functions, Unit Step Function, Periodic Functions, Inverse Laplace Transforms, Applications to the Solution of Ordinary Differential Equations,
 2. Fourier Series Fourier Theorem, Coefficients, Even and Odd Functions, Complex Form of Fourier Series,
 3. Numerical Solution of Equations in One Variable Bisection Method, Newton-Rephson Method, Zeros of a Polynomical, Accelerated Convergence, 4. Interpolation and Polynomial Approximation
 Taylor Approximation, Divided Difference, Cubic Splines, Iterated Interpolation,
 5. Numerical Integration and Differentiation, 6. Initial Value Ordinary Differential Equations Euler’s Method, Taylor’s Method, Runge-Kutta Method, Stability, 7. Methods for Solving Linear Systems
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 Gaussian Elimination, Matrix, Determinants and Inversion, Eigene Values and Eigene Vectors,
 8. Applications of Numerical Methods to Engineering Problems. Text Books:
 1. Kreysizing E. ADVANCED ENGINEERING MATHEMATICS. John Wiley and Sons, USA.
 2. Coben H L. MATHEMATICS FOR SCIENTISTS AND ENGINEERS. Prentice Hall, UK.
 Reference Books:
 1. Irons B M and Shrive N G. NUMERICAL METHODS IN ENGINEERING AND APPLIED SCIENCE. Prentice Hall, UK,
 2. Charpra S C and Canale R. P. NUMERICAL METHODS FOR ENGINEERS. McGraw-Hill Book Company, UK.
 BT (COMP)222 COMPUTER APPLICATIONS-II 1 3 2 COURSE CONTENTS:
 1. Introduction to Information Technology The Information Age, Role of Computers,
 2. Introduction to Computer Hardware Types of Computers, The Central Processing Unit, Input and Output Devices, Primary and Secondary Storage, Multimedia,
 3. Data Communication Significance, Network topologies, LAN MAN and WAN, Modulation and Demodulation, Communication links
 4. Database Management Systems Database Concepts, Creating Database Tables, Setting up Database Tables, Creating Queries for Tables,
 5. Online Information Services Role, Applications, Benefits,
 6. Management Information Systems Classic Management Functions, The New Management Model, Managers and Computers,
 7. Investigation into Related Web Resources The Internet Browser, Search Engines, Web Surfing, Communicating,
 Text Books: 1. Capron H. L. Computers: TOOLS FOR AN INFORMATION AGE.
 Addison- Wesley, USA.
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 2. O’Leary J and O’ Leary L.I. COMPUTING ESSENTIALS, McGraw-Hill Book Co. USA.
 Reference Books:
 1. Trainor T. and Kranewish D. COMPUTERS McGraw-Hill Book Co. USA.
 2. Sloane A. COMPUTER COMMUNICATIONS, McGraw-Hill, UK. List of Practicals: NO: Practicals: Hours: 1. Identification of different examples of E-Commerce and E-Business using internet. 12 2. Study of computer hardware. 06 3. Assembling a multimedia computer 06 4. Operating system installation and hardware configuration 09 5. Creating and editing database files. 09 6. Use of SQL for making queries 09 7. Searching an online information service on technology specific 09 topics. 8. Searching the Web for information on technology specific topics. 18 9. Tutorials. 12
 BT (MT) 233 INDUSTRIAL MATERIALS 2 3 3 COURSE CONTENTS:
 1. Crystalline Structure of Metals. Unit Cells, Dendrite Formation, Grains Boundary & Grain Size, Slip Planes, Effect of Hot and Cold Working,
 2. Formation of Alloys Binary Alloys, Equilibrium Diagram, Cooling Curves, Solid Solution, Eutectic Alloy, Intermetallic Compounds.
 3. Iron-Carbon Equilibrium Diagram & Refining. 4. Extraction of Common Metals
 Iron & steel, Aluminum, Copper, Magnesium, Lead & Zinc, 5. Heat Treatment
 Hardening, Tempering, Annealing, Case Hardening, Heat Treatment Equipment,
 6. Materials for High Performance Applications Metal Matrix Composites, Titanium Alloys, Reinforced Plastics,
 7. Properties & Applications, Ferrous Metals, Non-Ferrous Metals,
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 8. Polymers The Structure, Types, Additives, General Properties, Applications,
 Text Books:
 1. Kempster M H A. MATERIALS FOR ENGINEERS. English Language Book Society, UK,
 2. HIGGINS R. A. ENGINEERING METALLURGY: part 1, Applied Physical Metallurgy, Hodder and Stoughton, London.
 Reference Books:
 1. Neely J E. PRACTICAL METALLURGY. Prentice Hall, USA. 2. Avner. MECHANICAL METALLURGY. McGraw Hill Book Company, UK.
 List of Practicals: No. Practical Hours 1. To prepare and interpret the sulfur prints of cast iron specimens. 03 2. To prepare and interpret the sulfur prints of carbon steel 03 specimens. 3. To prepare steel specimens using appropriate macro etching 03 reagents and to reveal segregation and crystal structure. 4. To prepare steel specimens using appropriate macro etching 03 reagents and to reveal variation in crystal structure. 5. To prepare steel specimens using appropriate macro etching 03 reagents and to reveal deformation lines in steel. 6. To prepare steel specimens using appropriate macro etching 03 reagents and to reveal dendriaic structure in steel. 7. To prepare specimens of austenitic and stainless steel using 03 appropriate macro etching reagents and to reveal their crystal structures. 8. To prepare specimens of aluminum using appropriate macro etching reagents and to reveal their crystal structures. 9. To prepare the specimens of brass, bronze and copper using appropriate
 macro 06 etching reagents and to reveal their crystal structures.
 10. To prepare the specimens of steel for micro examination 03 and to conduct the micro examination using metallurgical microscope. 11. To prepare the specimens of cast iron for micro examination 03 and to conduct the micro examination using metallurgical microscope. 12. To conduct the micro examination of austenitic and stainless 06 steel by preparing 06 their specimens using metallurgical microscope. 13. To conduct the micro examination of aluminum and aluminum 06
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 alloys by preparing their specimens using metallurgical microscope. 14. To conduct the micro examination of copper and copper alloys 06 by preparing their specimens using metallurgical microscope. 15. To conduct the micro examination of magnesium and magnesium 06 alloys by preparing their specimens using metallurgical microscope. 16. To conduct the micro examination of PVC and bakelite by 03 preparing their specimens using metallurgical microscope. 17. To determine the Brinell hardness number of the given 03 specimens of ferrous, non-ferrous and non-metallic materials. 18. To determine the Rockwell hardness number of the given 03 specimens of ferrous, non-ferrous and non-metallic materials. 19. To perform the induction hardening process on the given part. 03 20. To perform the flame hardening process on the given part. 03 21. To perform the tempering process on the given part. 03
 BT (EL 243) INDUSTRIAL ELECTRONICS 2 3 3 1. Vacuum Tubes History, Construction, Types, Characteristics. 2. Semiconductor Devices PN Junction, Diodes, Thermistors & Their Characteristics, Transistors. 3. Power Supplies.
 Rectifiers, Circuits, Voltage Stabilized Power Supplies, Control Rectifiers. 4. Amplifiers:
 Basic Principles, Static and Dynamic Load Lines, Classification, Frequency Response.
 5. Integrated Circuits:
 Monolithic and Hybrid Integrated Circuits, Transistors for Monolithic Circuits, Integrated Resistors, Capacitors and Inductors Isolation Methods, Integrated Circuits for Industrial Controls.
 6. Transducers
 Displacements Sensing, Load Cells, Velocity Sensing, Force Sensing, Photo Sensors, Laser Devices.
 7. Electronic Instruments:
 Construction and Working of Digital Multimeters, Oscilloscopes, Signal Generators and Wave Analyzers.
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 Books Recommended:
 1. Saeed M. Electronic Devices and Circuit Theory. 2. Chute. Electronics in Industry, McGraw Hill, UK
 Reference Books:
 1. Schuler C.A. MODERN INDUSTRIAL ELECTRONICS, McGraw Hill, UK.
 2. Ryder, ENGINEERING ELECTRONICS, McGraw Hill, UK List of Practicals No. Practical Hrs. 1. To study the V-I characteristics of a Semiconductor Diode 03 2. To demonstrate the use of a Semiconductor Diode as a 03 Half-Wave rectifier 3. To demonstrate the use of two Semiconductor Diods as 03 a Full-Wave rectifier. 4. To study the use of four Diodes in a Bridge as a 03 Full-Wave rectifier. 5. To study the Diode clipping and clamping action. 03 6. To study the LED characteristics. 03 7. Transistor familiarization and function behavior. 03 8. To study the Common-Base characteristics. 03 9. To study the Common-emitter/common-collector 03 characteristics 10. To study the Junction Field Effect Transistor (JEFET) 03 Characteristics. 11. To demonstrate the design and operation of a Voltage 03 Follower. 12. To demonstrate the design and operation of non-inverting 03 Amplifier. 13. To demonstrate the design and operation of an inverting 03 Amplifier. 14. To demonstrate the design and operation of a 2-input 03 summing amplifier. 15. To demonstrate the design and operation of difference 03 Amplifier. 16. To isolate different parts of the circuit using upto coupler 03 based isolation. 17. To isolate different parts of the circuit using a relay based 03 isolation. 18. To demonstrate the design and operation of Analog type 03 Integrated Circuits. 19. To demonstrate the design and operation of Digital type 03
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 Integrated Circuits. 20. To demonstrate the design and operation of Intelligent 03 type Integrated Circuits (Microcontrollers) 21. To demonstrate the design and operation of Potentiometer 03 Sensor. 22. To demonstrate the design and operation of strain-page 03 load cell. 23. To demonstrate the design and operation of Piezoelectric 03 Sensors. 24. To demonstrate the design and operation of Digital 03 Multimeters. 25. To demonstrate the design and operation of Signal 03 Generators and Wave Analyzers.
 BT(MT)253 MECHANICS OF MACHINES-1 2 3 3 Kinematics of Mechanism: Definition of mechanism, Degree of Freedom and Kinematic constraint, Kinematics of Mechanisms Balancing: Balancing of rotating masses: Masses in one plane, masses in parallel planes, Forces in a reciprocating engine, Balancing of single cylinder and multicylinder engines. Clutches and Brakes: Plate and cone clutches, Centrifugal clutches, Band Brakes. Governors: Function of a Governor. Types of Governors. Dead weight governors. Spring loaded governors. Gears and Gear Trains: Types of gears. Basic terminology. Interference and undercutting. Use of B.S.S. Relationship between speed, torgue and horsepower. Cams: Cams and cam followers. Displacement, velocity and acceleration time curves. Vibration of Single Degree of Freedom Systems: Free vibrations with and without damping. Harmonically forced vibrations. Vibrations of two degree of freedom systems. Free and harmonically forced vibrations of undamped systems vibrations absorber, Torsional Vibrations. Reference Book: Mechanism of Machines by Ryder and Bennet.
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 Practicals Experimental determination of the mass moment of inertia of the given engine fly wheel by oscillating it as a compound pendulum. Experimental determination of the modulus of rigidity of the material of a given shaft by producing torsional oscillations in it. Experimental study of the given bi-filler suspension system. Determination of the critical speed of a given loading system. Determination of the mass moment of inertia of a given engine connecting rod.
 BT(MT) 263 MACHINE DESIGN-I 2 3 3 Introduction to design: Basic concepts in design of machine parts, Review of stress, strain and strength, Factor of safety, codes and standards role of economics, reliability, fits, allowances and tolerance.
 Design of threaded fasteners, riveted joints, keys, cotters, pins and knuckle joints. Design of welded joints, Design of shafts, Design of clutches, brakes, flywheels and couplings. Books Recommended:
 1. Mechanical Engg. Design by Joseph. E. Shigly.
 BT(MT) 273 FLUID MECHANICS 2 3 3 Introduction: Development of fluid dynamics, distinction between solid and fluid, gas and liquid, properties of fluids, Density, specific weight, specific volume, specific gravity, compressible and incompressible fluids, ideal fluids, viscosity and units, surface tensions, vapour pressure of liquids etc. Fluid Statics: Pressure, variation of pressure in a static fluid, pressure head, review of types of pressures, pressure measurement gauges, Force on plane area, centre of pressure, force on curved surface, Buoyancy and stability of submerged and floating bodies.
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 Kinematics of Fluid Flow: Types of flow, flow rate and mean velocity, equation of continuity, flow net, velocity and acceleration in steady and unsteady flow. Problems. Measurement of flow rate velocity. Energy Consideration in Steady Flow: Kinetic energy of a flowing fluid, potential energy, internal energy, general equation for steady flow of any fluid, energy equation for steady flow of incompressible fluids. Bernoulli’s theorem, Head, Power consideration in fluid flow cavitation, energy equation for steady flow of compression fluids, equation of steady motion along a steam line for ideal fluid and Euler’s equation, equation of steady motion along a stream line for real fluid, Hydraulic gradient, energy line, problems, Pressure in fluid flow and its measurement set trajectory, flow in a curved path, vortex, types of vortex. Similitude and Dimensional analysis: Definition and impotance, geometrical, kinematic and dynamic similarity, dimensionless ratios, scale ratios, dimensional analysis. Steady Incompressible Flow in Pressure conduits: Laminer and Turbulent flow, critical Reynold’s number, hydraulic radius, general equation for friction, Darcy-Weisbach pipe friction equation, laminar flow in circular pipes, turbulent flow in circular pipes, pipe roughness, chart for friction factor, fluid friction in non-circular conduits, empirical equations for pipe flow. Flow measurements, Pitot tubes, venturimeter, orifices, nozzles. Books Recommended: 1. Fluid Mechanics with Engg. Application by Daugherty and Framzini.
 BT(MT) 282 INDUSTRIAL MANAGEMENT 2 0 2 COURSE CONTENTS Introduction: Management Science or Art, History of Mangements, Management Functions. Organizational Structure: Types of Organizations, Organizational Hierarchy, Properties of Narrow and Wide Organizations. Production Processes: Types of Production, Scale of Production, Selection of Technology, Input Requirements, Capacity Utilization.
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 Productivity: Basic Concepts, Classification, quantitative Measurement, Productivity Improvement. Project Management: Properties of Projects, Project Life cycle, Project Network analysis, Resource requirements, Monitoring and control, Use of Computer. Inventory Management: Inventory Replenishment, Economic lot size, Re-order point, Safety Stock level, JIT, Use of computer. Human Resource Management: Management styles, Psychological Types, Recruitment and Training, Job Evaluation, Performance Appraisal, Motivation and Incentives. Text Books.
 1. Babcock D. L. MANAGING ENGINEERING AND TECHNOLOGY. Prentice Hall, UK.
 2. Zuberi M.H. INDUSTRIAL MANAGEMENT. Rabbani Printing Press, Lahore.
 Reference Books:
 1. Bateman T.S. and Snell S. A. MANAGEMENT: BUILDING COMPETITATIVE ADVANTAGE. Times Mirror Higher Education Group, USA.
 2. Spinner, M. ELEMENTS OF PROJECT MANAGEMENT, Prentice Hall, UK.
 BT(MT)292 TECHNICAL CASE STUDY/ PROJECT
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 3RD YEAR
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 BT (MT)322 INDUSTRIAL ECONOMICS 2 0 2 Course Contents:
 1. Value & Cost Concepts Terminology, the General Economics Environment, Cost Driven Design Optimization,
 2. Time Value for Money The Concept of Equivalence, Present Value, Future Value, Uniform series, Discounted Cash Flow
 3. Application of Money-Time Relationships 4. Benefit/Cost Ratio 5. Depreciation and Obsolescence 6. Costing
 Cost Factors, Product Cost and Selling Price, Project Cash Flows, Absorption Costing, Marginal Costing, Breakeven Analysis.
 7. Replacement Analysis Factors to be Considered, Economic Life of Asset, Comparison and Replacement,
 8. Risk Analysis Source of Uncertainty, Sensitivity Analysis, Optimistic-Pessimistic Estimates, Risk Adjustment.
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 9. Capital Financing Financing with Debt Capital, Financing with Equity Capital, Leasing, Capital Allocation
 Text Book: 1. DeGarmo E.P., Sullivan. W.G., Bontadelli J.A., and Wick E.M.,
 ENGINEERING ECONOMY. Prentice-Hall International, Inc, USA. Reference Books: 1. Morris C. QUANTITATIVE APPROACHES IN BUSINESS STUDEIS,
 Pitman Publishing, UK, 2. Tung A and Thomas P.A> ENGINEERING ECONOMICS FOR CAPITAL
 INVESTMENT ANALYSIS, Prentice-Hall, UK. 3. Horne J.C.V. and Wachowicz, Jr. J. M. FUNDAMENTALS OF
 FINANCIAL MANAGEMENT. Prentice-Hall International, Inc., USA.
 BT(MT)333 MACHINE DESIGN-II 2 3 3
 Design of belts, ropes and chains. Design of mechanical springs. Kinematics, force analysis and design of gears. Design of rolling bearing. Design of Journal Bearings. Recommended Books 1. Mechanical Engineering Design, by J. E. Shigley and Mischke, McGraw
 Hill.
 BT(MT)343 HYDRAULIC MACHINERY 2 3 3 Momentum and forces in Fluid Flow: Force exerted on stationery vane or blade, relation between absolute velocity and relative velocity, force upon a moving vane or blade, reaction of a jet, jet propulsion. Hydraulic Turbines: Hydraulic turbine, pelton wheel, Francis Turbine, Kaplan turbine, Draft Tubes, performance curves, specific speed. Pumps: Reciprocating pumps, centrifugal pump, turbine pump, selection of pump. Hyderaulic Equipment: Hyderaulic press and ram, hydraulic crane,
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 hydraulic accumulator and intensifier, hydraulic lifts, hydraulic circuits and their applications. Recommended Books: Fluid Mechanics with Engineering application by Doughary and Franzini.
 BT(MT)353 INSTALLATION, TESTING AND MAINTENANCE OF MACHINES
 2 3 3
 PART-A: 1. Equipment Installation
 Selection of Appropriate Location for Installation Design and Preparation of Foundation for Equipment Provision of Supplies and Services Transportation, Unpacking and checking the equipment as per specifications Checklist of Precautions to be observed. Commissioning of the Equipment
 PART-B 2. Organization and Management of Maintenance function Introduction to the Theory and practice of maintenance Operating policies Operating practices to reduce maintenance control Reports from maintenance Area and Centralized Maintenance control Considerations in using outside contractors Incentive payment for maintenance workers Human factors in maintenance 3. Establishing the Costs and Controls of Maintenance Work measurement Work authorization and control Rating and evaluating maintenance Work simplification in maintenance Estimating repair and maintenance costs Cost control for effective operation Small plant maintenance control Maintenance Control and inventory control Maintenance storerooms
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 4. Applying the computer to maintenance management and control An introduction to computers in maintenance Automating maintenance information by computer Computerized planning and scheduling Computer terminology defined 5. Maintenance of plant facilities and housekeeping Industrial Housekeeping Painting and protective coatings Maintenance of elevators and special lifts 6. Maintenance of mechanical equipment Plain and rolling bearings Flexible couplings and chains for power transmission Overhead and Gantry Cranes Chain hoists Drives 7. Maintenance of service equipment Air-conditioning equipment Ventilating fans and exhaust systems Dust collecting equipment Centrifugal Pumps Reciprocating Air Compressors Valves Piping Scaffolds and Ladders. 8. Lubrication Lubricants Lubrication Systems, Devices and Procedures PART-C 9. Preventive and predictive Maintenance Text Books
 1. Higgins L.R. Maintenance Engineering Handbook. McGraw Hill Book Company, UK.
 2. Weaver R. Manger’s Guide to Machinery Maintenance. Prentice Hall, UK.
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 Reference Book
 1. Pertocelly K and Press F. Commercial and Institutional Maintenance Management, Prentice Hall, UK
 2. Lamb R. G. Availability Engineering and Management for Manufacturing plant performance, Prentice Hall, UK.
 BT (MT) 363 MECHANICAL VIBRATION 2 3 3 Syllabus 1. Introduction to the subject of vibration Basic concepts and terminologies 2. Revision of matrix algebra Characteristic equations Solution methods 3. Description of Vibration in: Strings Rods
 Aero foil flutter Flow induced bridges vibration Flow induced vibration in buildings Vibration in reciprocating machines 4. Vibration in rotary machines Blades vibration Impellor vibration 5. Physical stiffness of elements Rods Beams Stiffness coefficients as matrix elements 6. Eigen value analysis of 2-degree of freedom problems 3-degree of freedom problems Determination of modes of vibration 7. Rayleigh’s method Applications Continuous parameter systems
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 Lumped parameter systems Lumped parameter systems Considering modes of vibration 8. Mechanical systems Gravity pendulum Compound gravity pendulum Torsional pendulum Simple spring mass vibrating system 9. Stiffnesses, potential energy and stability 10. Free vibration and resonance 11. Bending vibrations and whirling of shafts 12. Damping detuning and vibration isolation 13. Case studies relating to auto and diesel technology. Teaching: Lectures: 30 x 2 hours: 4 x 2 hours be fixed for tutorials Assignment
 1. One 3 hours examination 2. One viva-voce examination (Laboratory reports assessment / viva-
 voce marks division ratio 30-20) Text Books
 1. Principoles of vibration-B. H. Tongue 2. Fundamentals of mechanical vibrations by Kelly
 Reference Books 1. Vibration theory and applications – William, T. and Thompson. List of experiments
 1. Application of computer for solving set of equation 2. Demonstration on beam vibration 3. Demonstration on simple spring mass system and related calculation 4. Demonstration simulation of beams and rod vibration 5. Computer simulation of beams and rod vibration 6. Demonstration on damped vibration and analysis 7. Demonstration on Relay analysis 8. Computer simulation of whole range of vibrating components
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 BT(MT)373 METAL CUTTING AND MACHINE TOOLS
 2 6 3
 The cutting action of tools of all kinds. Chips formation, tool angles, Effects of tools upon surface finish, accuracy and the preparation of metals. Horse Power consumed in cutting speed and feed. Tool lubrication. The grinding wheel as a cutting tool. The industrial diamond.
 Principles involved in the production of machined surfaces. Copying. Forming and generating fundamental accuracy of machine tools. Capacity charts. Design, function and techniques employed in the principal machine tools, lathes semi-automatic and fully automatic lathes; milling machines, drills, reciprocating machines grinding machines, gear tooth generating machines and jig borer. The accessories and tools which are used with these machines. Jig borer. The accessories and tool operations . The use of jigs and fixtures. Alignment and testing of machine tools; Typical examples of both old and new machine tools will be taken to illustrate the principles involved, and the results of inaccuracy upon performance will be discussed. Books Recommended:
 1. Workshop Technology – Vols, I, II, III – Chapman (Arnold)
 BT(MT)383 ADVANCED THERMODYNAMICS 2 3 3
 1. Introduction 2. Revision of fundamentals 3. Real engine cycles
 Effect of variation of specific heats Effect of variation of air fuel mixture Engine efficiencies
 4. Effect of fuel on spark ignition engines Air fuel ratio Fuel composition Effects on efficiency Fuel effects on compression ratio Fuel effects on inlet pressure Fuel effects on volumetric efficiency Fuel effects on scavenging efficiency Octane number Fuel blends
 5. Fuels for diesel engines Ignition quality and measurement
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 Cetane number control Ignition accelerators Fuel effects on engine performance Engine deposits and cleanliness
 Fuel detergents 6. Reciprocating compressors Effect of volumetric efficiency Effect of clearance volume Condition of minimum power input Receiver tank strength Automatic on off of compressor driver 7. Steam generation Steam boilers Thermal and hydraulic systems of boilers Water-tube and Gas-tube boilers Water treatment and Automation of boiler controls 8. Steam engines Working principles Industrial applications 9. Steam turbine power plants Constructional details Operation and maintenance Industrial applications Teaching Lectures: 30 x 2 hours; 4 x2 hours be fixed for tutorials. Assessment One 3 hour’s examination One viva-voce examination (laboratory reports assessment / viva-voce marks division ratio 30 : 20 Textbook Internal combustion engine in theory and practice vol-1: thermodynamic, fluid flow, performance by C.F. Taylor. Engineering Thermodynamics work and heat transfer by G.F.C. Rogers and Y.R. Mayheo (latest edition)
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 BT(MT) 393 AUTOMATION AND CONTROL 2 3 3 Introduction to control system for basic example of temperature, pressure, level, flow, humidity, transmission and electricity etc. Transducers, classification of transducer, inductive, capacitive and piezo-electric transducer, transducer for pressure, temperature, flow, level measurements. Feed back system and block diagram of typical control system, transfer functions, Accuracy and factors affecting measurement selection of control equipment Principle of pneumatic control system, power supplies, amplifiers controllers. Principles of hydraulic control system, pump and power supplies, valves, circuit intensifiers and fitter activators etc. Study of different indicating, measuring and recording instruments, V-meter, Ammeter, Wattmeters, Energy meter, Tachometer, Watches, basic frequency meter, oscilloscope, water meter, clocks and gauges, phase meter, PIF meter, pyrometers, synclroscopes, stroboscope. Principle of Analog computers and applications in industry and industrial control system. Components of analog computer. Hardware of Automation CNC Machining: Advantages, machine code, machine control, programming, DNC, hierarchical NC. Introduction to Robotics. Logical controllers. Truth tables, Boolean algebra, karnaugh Maps, Ladder Logic diagrams, response diagrams, PLCs, PLC programming advantages disadvantages. Books Recommended:
 1. Automation, production systems, and CAM, by M.P. Groover, Prentice Hall.
 2. Automatic control. Schaum’s Series.
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 4TH YEAR
 BT(MT)412 QUALITY CONTROL AND ASSURANCE 2 0 2 1. Introduction to Quality Quality concepts, types and aspects Significance of Quality 2. Commitment and Leadership Commitment and policy Creating or changing the culture 3. Quality Planning Flow charting Process charting
 Purchase planning Planning for JIT
 4. Design for Quality Innovation
 Quality Function development and the house of quality 5. Quality related costs Prevention, appraisal and failure costs
 Models for quality costing 6. Quality Measurement Significance
 Methods 7. Tools and techniques for quality improvement Basic Tools Advanced Tools 8. Quality Management System (ISO 9000 series) Significance
 Documentations Implementation and certification Audits Expected problems
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 9. Environmental Management System (ISO 14000 series) Significance
 Documentations Implementation and certification Audits Expected problems
 Text Books
 1. Oakland J.S. TOTAL QUALITY MANAGEMENT, Butterworth – Heinemann Ltd. UK
 2. ISO 9000 series of standards 3. ISO 14000 series of standards
 Reference Books
 1. Feigenbaum TOTAL QUALITY CONTROL, McGraw Hill Book Co. USA
 2. Gitlow H. S. and Gitlow S.J. TOTAL QUALITY MANAGEMENT IN ACTION, Prentice Hall, UK
 3. Musa K. ISO 9000, Ibrahim Publishers, Lahore 4. Kuhre. W. I. “A PRACTICAL GUIDE FOR OBTAINING ISO 14000
 CERTIFICATION” Prentice Hall, UK
 BT(MT)422 MATERIAL HANDLING 2 0 2 1. The material-handling problem Introduction Material Handling Equipment Marketing System Design and Feasibility Coordination of Equipment and Vendors 2. Bulk-Material-Handling Equipment Belt Conveyers
 Bucker Elevators and Bucket Conveyers Screw Conveyers Vibratory Conveyers, Feeders and Screws Drag Chains and Cableways Bulk Bins, Hoppers, Big Bags and Utilized Bulk Operations Vehicle Bulk-Handling Systems Marine Bulk-Material Handling
 3. Packaged-Material-Handling Equipment Pallets and Palletizing Operations
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 Tote Boxes Package and Unit Conveyer Systems Belt Package Conveyer Power Roller conveyer Conveyer Turns and Switches Conveyer Sortation and Accumulation Systems Pallet Conveyers
 4. Monorail conveyer Systems Light Duty Chain and Cable System
 Heavy Duty Systems Power-and-Free Systems Inverted Monorail Systems Powered-Carrier Monorail Systems
 5. Counterbalanced Forklift Trucks. Reach-Type Non-Aisle Forklift Trucks
 Narrow-Aisle Turret-Type Forklift Trucks Side-Loading Forklift Trucks
 6. Miscellaneous Material Handling Equipment Vehicular Unit Handling equipment Pallet Transporters and Material Handling Tools Towline Systems Tractor-Trailer Trains 7. Integrated Material Handling Systems Automated Guided Vehicles and Their Applications Use of Robots Text Books
 1. Sims Jr. E.R. “PLANNING AND MANAGING INDUSTRIAL LOGISTICS SYSTEMS”Elseveir, Amsterdam.
 2. Maynard’s ‘INDUSTRIAL ENGINEERING HANDBOOK” McGraw Hill, UK.
 Reference Book
 1. Langford J. W. “LOGISTICS PRINCIPLES AND APPLICATIONS”. McGraw Hill, UK.
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 BT(MT)433 INTRODUCTION TO MECHATRONICS 2 3 3
 1. Introduction Need
 Approach Applications
 2. Sensors and Transducers Types
 Signal Conditioning Data Acquisition and Presentation Selection Criteria and Applications
 3. Actuation Systems Pneumatic and hydraulic systems
 Mechanical Systems Electrical Systems System Models
 4. Interfacing I/O Ports
 ADC and DAC UARTs Interfacing Switches LEDs EPROMS
 5. Microprocessors and Microcontrollers Control
 Architectural Concepts Types Programming Applications
 6. Robotics
 Definition Terminology Types Geometric Configuration Basic Motions Robotic Systems Path Control Drive Systems Sensors
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 Robot-Computer Interface Robot Programming Applications
 Text Books
 1. Bolton W. “MECHATRONICS” Addison Wesley Longman, USA 2. Stadler W. “ANALYTICAL ROBOTICS AND MECHATRONICS”
 McGraw Hill Book Co. Singapore. 3. Hall “MICROPROCESSORS AND INTERFACING” McGraw Hill Book
 Co. Singapore. Reference Books
 1. Selig J. “INTRODUCTORY ROBOTICS”, Prentice Hall, UK 2. Klafter R.D. Chmielewski T.A and Hegin M. ROBOTIC
 ENGINEERING AN INTERGRATED APPROACH. Prentice Hall UK. 3. Gilmore C.M. “MICROPROCESSORS: PRINCIPLES AND
 APPLICATIONS” McGraw Hill Book Co. Singapore. List of Practicals
 1. To demonstrate the design and operation of a plug-in interface card with personal computer.
 2. To demonstrate the design and operation of an external interface card with personal computer.
 3. To demonstrate the design and operation of an interface in TCP/IP network.
 4. To find the analytical aspects of analog/digital conversion 5. To demonstrate the function of A/D converters with next
 approximations. 6. To demonstrate the function of an 8-digit D/A converter. 7. To analyze and use the supervision software with personal computer 8. To demonstrate the electrical and mechanical characteristics of a
 stepper motor. 9. To find the application range of a stepper motor. 10. To demonstrate the full, half, quarter-step excitation of a stepper
 motor. 11. To demonstrate the electrical and mechanical characteristics of a
 DC-shunt motor with separated excitation. 12. To study the current and voltage wave forms of the DC-shunt motor 13. To control the speed of a DC-shunt motor with (i) techogenerator, (ii)
 inner current loop. 14. To analyze and use the supervision software from PC in operations
 of speed setting/reading and speed/current graph plotting.
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 BT(MT) 443 POWER PLANTS AND ENERGY RESOURCES
 2 3 3
 1. Energy Resources:
 Fossil fuel resources, coal, oil and gas resources of energy, supply and emand.
 2. Alternative energy resources:
 Nuclear, Solar, Wind, Ocean, Tidal and geo thermal. 3. Steam power plants:
 Modern steam plants, reheat and regenerative Turbines, flow through steam nozzles, Impulse and reaction turbines, pressure compounding, Velocity compounding, extraction and back pressure turbines. Boiler makeup and treatment.
 4. Gas Turbine Power Plants:
 Practical Gas turbine cycle. Isentropic efficiency of compressor and turbines, intercooling and reheating.
 5. Combine Cycle Power Plants: General-combined cycle with heat recovery boilers.
 6. Jet Propubin Plant: Aircraft Jet engine, efficiency and performance of turbojet plant, ram jet, comparison of plants for subsonic and supersonic flights.
 7. Nuclear Power Plant: Introduction, power from nuclear energy, nuclear fusion and fission, Radioactivity, Decay rates and half life, converting mass into energy by fission. Termal-Fission Reactors and Power Plants, Pressurized water reactor (PWR), The boiling water reactor (BWR)
 BT(MT)453 HEAT TRANSFER 2 3 3
 General Heat Transfer Steady state heat conduction in one dimension, heat conduction through a
 plane and composite wall, heat conduction through a homogenious cyclinder,
 sphare, and composite cylinder and spahares and a rectangular wall, electrical
 analogus for one dimensional heat flow, combined conduction , convection
 heat transfer, critical thickness of insulation, introduction to unsteady state
 heat conduction.
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 Convection heat transfer Viscous and non-viscous flow, continuity, momentum and evergy equations,
 concepts of boundry layer, equation of motion, momentum and energy in
 integral form for analysis of laminar boundry layer on flat plate. Hydro-dynamic
 and thermal boundry layer thicknesses, heat transfer co-efficient
 dimensionless number and their importance.
 Radiation Heat Transfer Perfect black body, laws of radiation, radiation properties, radiation share
 factor, radiation exchanges between black bodies and nonblack bodies,
 radiation network for radiation exchange between two and three bodies.
 Radiation shield.
 Heat exchangers Overall heat transfer for plane rectangular and cylindrical bodies, classification
 and types of heat exchangers. Log-mean temperature difference method for
 analysis of heat exchanger, effectiveness – N.T.U. method of analysis.
 Practicals:
 1. To determine the thermal conductivity of a material. 2. To determine the conduction heat transfer in a plane wall 3. To determine the conduction heat transfer in a composite wall 4. To measure the heat transfer ratio in parallel and counter flow heat
 exchangers. 5. To determine the overall heat transfer co-efficient for a double pipe
 heat exchanger. 6. To determine the emissivity of a radiating surface.
 Books Recommended
 1. J. P. Hallman. Heat transfer 2. Incropera. Introduction to Heat Transfer
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 BT(MT) 463 OCCUPATIONAL SAFETY AND HEALTH
 2 0 2
 1. Classification of Health Hazards Physical
 Chemical Biological
 2. Sources of Risk Machinery Noise Electrical Failure Indoor air Poor Ventilation and Lighting Conditions Radiation Ergonomics
 3. Dangerous Substances Classification Routes of Entry Occupational Exposure Limits
 4. Environmental Monitoring Measurement Techniques Data Evaluation and Analysis PART-II Safety Technology
 5. Safe Machinery Design and Guarding Preventing Machinery Accidents
 Safety by Design Machine Guarding
 6. Equipment and Material Handling Mechanical Handling
 Manual Handling Access Equipment Transport Safety Electricity and Electrical Equipment
 7. Fire Classification of fire Hazards
 Fire protection Means of Escape Actions to be taken
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 8. Others Chemical safety Construction and Demolition Safety
 9. Personal Protective Equipment
 10. Safety Management Techniques Accident prevention
 Health and Safety Policy Risk Assessment Health and Safety Training Accident Investigation Communicating Safety Measures Techniques of Inspection Health and Safety Regulations
 Text Book
 1. Holt A.S.J. “PRINCIPLES OF HEALTH AND SAFETY AT WORK” The Institution of Occupational Safety and Helath. The Cavendish Press Limited, U.K. 1999.
 Reference Books:
 1. A GUIDE TO THE CONTROL OF SUBSTANCES HAZARDOUS TO HEALTH IN DESIGN AND CONSTRUCTIN CIRIA” Report 125. Thomas Telford Publications London. 1993.
 2. Patty F.A. “INDUSTRIAL HYGIENE AND TOXICOLOGY VOL-I GENERAL PRINCIPLES” Interscience Publishers, New York.
 BT(MT)473 REFRIGERATION AND AIR CONDITIONING 2 3 3
 Refrigeration and Heat pump Cycles: Properties of refrigerants and brine. Carnot and Joule cycles reversed, Vapour-compression and vapour-absorption cycles, Coefficient of performance, Multiple effect compression, Precooling, Multi-stage compression, Efficiencies. Refrigeration Machines: Cold air, vapour-compression, Steam-jet and absorption types Heat pumps, Domestic type, Auxiliaries and controls. Distribution of Refrigeration: Direct expansion, Brine grids and control systems, Brine mixing and concentration, Defrosting air circulation systems. Application of Refrigeratin: Coldstorage, Ice-making, Dairying, Quick freezing air-conditioning, Layouts, Load calculation and performance.
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 Air-conditioning and Ventilation: Use of the psychrometric charts, Calculation of heat to be removed by an air-conditioning plant, Air-conditioning requirements for comfort and industrial processes. Air distributing systems, Design and sizing of ducts, water cooler, Dehumidifiers, Humidifiers, Automatic temperature and humidity control systems, Pneumatic, electric, and hydraulic systems, Complete calculations for a simple air conditioning system, prevention of noise and vibration.
 BT(MT) 482 ENVIRONMENTAL TECHNOLOGIES FOR INDUSTRY
 2 0 2
 Introduction: Importance of environment. Scale of environmental pollution. Atmospheric Pollution: Types of atmospheric pollution, their causes and effects on human health. Available technologies for controlling pollution. Industrial Waste: Solid waste, effluents and waste gases produced by various industries. Available technologies for the treatment of industrial waste. Noise pollutin: Measurement of noise level. Effect of excessive noise on human health. Remedial measures. HEAT TRANSFER General: Modes of heat transfer, application Conduction: One dimensional heat transfer in simple geometries, multi layered structures, insulations. Convection: Principles of convection, free and forced convection, dimensional analysis, empirical correlations. Radiation: Concepts in radiation, emissivity, absorptivity, black body, grey body, shape factors, heat exchange in black bodies, simple grey body problems. Heat exchangers: Types and construction, log mean temperature difference, effectiveness Condensation and Bioling: Preliminary considerations, empirical correlation.
 Mass transfer: Diffusional mass transfer, Analogy of heat, mass and momentum transfer
 BT(MT) 492 PROJECT 0 6 2
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 B-TECH. (Mech.) Production 3rd + 4th year For 1st & 2nd year Mechanical General
 B Tech (Hons) (Mechanical Production) Tech
 3rd Year: Marks S.# Subject T P C Th. Prac. Total
 1 BT (IPS)312 Islamiat & Pak Studies 2 0 2 100 0 100
 2 BT (MT) 322 Industrial Economics 2 0 2 100 0 100
 3 BT (P) 333 Metrology & Gouging 2 3 3 100 50 150
 4 BT (P) 343 Foundry Technology 2 3 3 100 50 150
 5 BT (P) 353 Fabrication Technology 2 3 3 100 50 150
 6 BT (P) 363 Tool Design-1 2 3 3 100 50 150
 7 BT (P) 373 CNC Machine 2 3 3 100 50 150
 8 BT (P) 383 Advance Machining Processes
 2 3 3 100 50 150
 9 BT (P) 393 Material Forming Technology
 2 3 3 100 50 150
 18 21 900 350 1250 4th Year:
 S.# Subject T P C Marks Th Pr Total
 1 BT(P) 413 Tool Design-ll 2 3 3 100 50 150 2 BT (P) 422 Total Quality Management 2 0 2 100 0 100 3 BT(P) 432 Production Planning &
 Control 2 0 2 100 0 100
 4 BT(P) 443 Industrial Vibration and Noise
 2 3 3 100 50 150
 5 BT(P) 453 Computer Integrated Manufacturing
 2 3 3 100 50 150
 6 BT(P) 463 Work design and Measurement
 2 2 3 100 50 150
 7 BT(MT)422 Material Handling 2 0 2 100 0 100 8 BT(MT)433 Introduction to Mechatronics 2 3 3 100 50 150 9 BT(MT)463 Occupational Safety and
 Health 2 0 2 100 0 100
 10 BT(P)473 Project 0 6 2 00 100 100 900 350 1250
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 DETAILS OF COURSES
 3RD YEAR BT (IPS)312 Islamiat & Pak Studies
 (For detail see Common/General Course of Mechanical)
 BT (MT)322 INDUSTRIAL ECONOMICS 2-0-2 Course Contents:
 1. Value & Cost Concepts Terminology, the General Economics Environment, Cost Driven Design Optimization,
 2. Time Value for Money The Concept of Equivalence, Present Value, Future Value, Uniform series, Discounted Cash Flow
 3. Application of Money-Time Relationships 4. Benefit/Cost Ratio 5. Depreciation and Obsolescence 6. Costing
 Cost Factors, Product Cost and Selling Price, Project Cash Flows, Absorption Costing, Marginal Costing, Breakeven Analysis.
 7. Replacement Analysis Factors to be Considered, Economic Life of Asset, Comparison and Replacement,
 8. Risk Analysis Source of Uncertainty, Sensitivity Analysis, Optimistic-Pessimistic Estimates, Risk Adjustment.
 9. Capital Financing Financing with Debt Capital, Financing with Equity Capital, Leasing, Capital Allocation
 Text Book: 1. DeGarmo E.P., Sullivan. W.G., Bontadelli J.A., and Wick E.M.,
 ENGINEERING ECONOMY. Prentice-Hall International, Inc, USA. Reference Books: 1. Morris C. QUANTITATIVE APPROACHES IN BUSINESS STUDEIS,
 Pitman Publishing, UK, 2. Tung A and Thomas P.A> ENGINEERING ECONOMICS FOR CAPITAL
 INVESTMENT ANALYSIS, Prentice-Hall, UK. 3. Horne J.C.V. and Wachowicz, Jr. J. M. FUNDAMENTALS OF
 FINANCIAL MANAGEMENT. Prentice-Hall International, Inc., USA.
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 BT (P) 333 METROLOGY & GAUGING 2-3-3 Course Contents: 1. Standards and Measurement Krypton 86 as Measurement Standard,
 Methods of Interferometery, Principle and Use of Optical Flat, Laser Beam as Measurement Standard.
 2. System of Limits and Fits Basic Terminology, Unilateral and Bilateral Tolerance Systems, Geometrical Tolerances. Standard Tolerances, Classes of Standard Fits, Hole Based and Shaft Based Systems, Grades of Fits.
 3. Linear Measurement Line and End Standards, Use of Slip Gauges, Dial Indicators and Surface Plates, Vernier Calipers, Micrometers and Height Gauges, Laser Based Equipments, Comparators.
 4. Angular Measurements: Protractors, Sine Bars, Angle Gauges, Levels, Clinometers, Autocollimators, Taper Gauges,
 5. Surface Texture
 Introduction and Units, Measurement with Light Wave interference, Mechanical Methods of Measurement, Waviness and Lay, Roughness Value and Cutoff, Surface Texture Symbols, Preferred Roughness Average Values.
 6. Gauges and Gauging Introduction to Fixed Limit Gauges, Basic Terminology, Types, Gauge Tolerance, Gauging Systems, Screw Thread and Pipe Thread Gauges, Mechanical Amplification Gauge Systems, Pneumatic Gauges, Electric and Electronic Gauges,
 7. Coordinate Measuring Machines
 Introduction, Working Principles, Types, Applications, Advantages, Economic Consideration,
 Text Books:
 1. Hume K.J. ENGINEERING METROLOGY, Macdonald and Company, London,
 2. Galyer J and Shotbolt C. METROLOGY FOR ENGINEERS. Cassell Ltd, London,
 Reference Books: 1. Morris A. MEASUREMENT AND CALIBERATION FOR QUALITY
 ASSURANCE Prentice Hall, UK
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 List of Practicals:
 No. Practical Hours: 1. Familiarization with the use of vernier calipers, inside and 06
 outside micrometers, height gauges, dial indicators and surface plates.
 2. Calibration of vernier calipers, micrometers, height gauges 06 and dial indicators with the help of slip gauges.
 3. Familiarization with various types of comparators. 03 4. To practice the use of comparators. 06 5. To learn and practice the use of angle measuring devices 06
 (Protractors, sine bars, angle gauges, levels, clinometers and taper gauges.
 6. To inspect the surface texture of given specimens using 03 Auto Collimators.
 7. Familiarization with the function of an interferometer and 06 Inspect the given specimen with the help of interferometery.
 8. To inspect the surface texture of given specimens using 03 optical flats.
 9. Familiarization with various types of fixed limit gauges 06 and to learn their use,
 10. To inspect different types of threads with the help of 03 thread gauges.
 11. To learn the use of various types of electric and electronic 06 gauges.
 12. To learn the use of various types of pneumatic gauges. 06 13. Familiarization with the parts and working of a Coordinate 06
 Measurement Machine. 14. To measure three-dimensional non-regular profiles of 06
 the given specimens and to define the profile characteristics. 15. Familiarization with the parts and use of toolmaker’s 03
 microscope. 16. To prepare sketches of small parts with the help of 03
 toolmaker’s microscope.
 BT(P)343 FOUNDRY TECHNOLOGY 2-3-3
 COURSE CONTENTS: 1. Introduction to Metal Casting Significance, Capabilities, 2. Solidification of Metals Solidification of Pure Metals, Solidification of Alloys, 3. Casting Fundaments Types of Moulds, Types of Cores, Types of Patterns 4. Casting Equipment
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 Furnaces and their Types, Hand Tools, Other Equipment, 5. Metal Casting Processes Sand Casting, Shell Moulding, Lost Foam Casting, Investment casting, Permanent Mould Casting, Plaster Mould Casting, Centrifugal Casting, Die Casting, Squeeze Casting, Single Crystal Casting, 6. Design Considerations Casting Design, Casting Defects, Economic Considerations, 7. Inspection and Testing of Castings
 Text Book:
 1. WEBSTER P D FUNDAMENTALS OF FOUNDRY TECHNOLOGY. Surrey Portcullis Press Ltd., UK.
 2. Heine R W, Loper C R and Rosenthal P C. PRINCIPLES OF METAL CASTING Tata McGraw Hill Co., India.
 Reference Books:
 1. BEELEY P R. FOUNDRY TECHNOLYG. Butterworth, UK. 2. METALS HANDBOOK, Vol.15 9th ed. Casting Ohio: American
 Society for Metals.
 List of Practicals:
 No: Practical Hours 1. Familiarization with the materials used for pattern making-wood, 06
 metals, plaster, plastic compound, wax. 2. Familiarization with the pattern making tools and machines. 06 3. Familiarization with the types of patterns. 06 4. Demonstration of pattern making process. 06 5. Familiarization with the types of cores and core-boxes 06 6. Familiarization with the core-making materials 06 7. Demonstration of making, drying and testing of cores 06 8. Familiarization and use of Molder’s Tool kit and machines 06 9. Familiarization with molding sands-types, properties, grain 06
 structure, additives, specifications and testing. 10. Demonstration of preparing (i) Green sand mold (ii) Dried 06
 Sand mold. 11. To study the construction and working of a tilting types 06
 oil/gas fired crucible furnace and to demonstrate the melting of cast iron.
 12. Given the drawing of an “Open Bearing Housing” design and 06 manufacture its pattern. 13. To prepare the green sand mold for the open bearing housing 06
 and to perform the casting process. 14. Given the three-piece pattern of a sheave wheel, prepare its
 green sand mold and perform the casting process. 06
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 15. Given the drawing of the bush of a journal bearing design and 06 manufacture its pattern and core.
 16. To prepare the dry sand mold of the bush for journal bearing 06 and perform the casting process.
 17. Given the drawing of a complex shaped component, design 06 and manufacture its wax pattern.
 18. To prepare the sand mold using the wax pattern and perform 06 the casting process.
 19. Given the pattern for a non-ferrous component, prepare its 06 Plaster mold and perform the casting process.
 20. a) Familiarization with the construction and working of a 06 permanent molding machine.
 b) Practice of casting components on permanent molding machine
 21. i ) Familiarization with the construction and working of a 06 horizontal type centrifugal casting machine ii) Practice of components on centrifugal casting machine. 06 22. Prepare the mold and make the casting of a require component 06
 using lost foam method. 23. Prepare the mold and make the casting of a required component 12 using shell molding technique.
 BT(P) 353 FABRICATION TECHNOLOGY 2-3-3 COURSE CONTENTS:
 1. Mechanical Fastening Threaded Fasteners, Nails and Staples, Rivets, Special
 Fastening Systems, Applications, 2. Oxy-Fuel Gas Welding
 The Process, The Equipment, The Fuel, Applications, 3. Electric Arc Welding
 Shielded Metal Arc Welding, Inert Gas Shielded Arc Welding, Equipment Electrodes, Applications, 4. Resistance Welding
 Seam Welding, Spot Welding, Induction Welding,
 5. Brazing and Soldering 6. Advanced Welding Processes
 Ultrasonic Welding, Thermit Welding, Electron Beam Welding, Laser Beam Welding, 7. Non-Conventional Welding Processes.
 Friction Welding, Cold Welding, 8. Adhesive Bonding
 Types of Adhesives, Design of joints, Advantages and
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 Limitations, Applications. 9. Surface Coatings
 Oxidizing, Phosphating, Electroplating, Thermal Sparying,
 Text Books: 1. Lindbeek J. R. Williams M W and Wygant R M MANUGACTURING
 TECHNOLOYG Prentice Hall UK. 2. Jellison R W WELDING FUNDAMENTALS Prentice Hall UK.
 Reference Book:
 1. Cary H. MODERN WELDING TECHNOLOGY. Prentice Hall, UK.
 List of Practicals:
 No. Practical Hours 1. Familiarization with the common types of threads 03 2. To determine the types of threads with thread gauges 03
 and optical projector. 3. Familiarization with different types of bolts and nuts. 03 4. Familiarization with DIN numbers, drawings and standard terms. 03 5. The practice of assembling various types of bolted joints. 03 6. To measure the tightening torque and elastic deformation for a 03
 bolted joint. 7. To measure the breakaway torque for a bolted joint and examine 03
 the influence of bolt length, strength and locking. 8. Familiarization with different types of nails and staples. 03 9. Joining different parts by using the appropriate types of nails 03
 and staples. 10. Familiarization with different typ0es of rivets, riveted joints 03 and equipment. 11. Joining metal plates by using the appropriate types of riveted 03
 joints. 12. To practice the joining of various materials using soldering 03
 process. 13. To practice the joining of various materials using brazing 06
 proc. 14. Familiarization with the safety equipment used in welding 03
 Practice. 15. Familiarization with the equipment used in oxy-acetylene 03
 welding. 16. Practice of lap joining, butt joining and corner joining of 03
 metallic parts with gas welding process. 17. Familiarization with electric-arc welding equipment. 03
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 18. Practice of lap joining, butt joining and stelliting of metallic 03 parts with electric arc welding process. 19. Familiarization with spot-welding apparatus 03 20. Practice of joining metallic plates with spot welding process. 03 21. Familiarization with MIG/MAG welding apparatus. 03 22. Practice of joining metallic plates with MIG/MAG welding 06 process. BT(P)363 TOOL DESIGN-1 2-3-3 COURSE CONTNTS: 1. Introduction to jigs and Fixtures
 Definition and requirements
 2. Design Principles: Common for Jigs and Fixtures, For Jigs, For Fixtures,
 3. Types of Jigs. 4. Types of Fixtures
 Milling Fixtures, Turning Fixtures, Assembly Fixtures,
 5. Jig and Fixture Preparation
 Design Procedure, Materials, Manufacturing Processes,
 6. Form Tools
 Design of Flat Form Tools, Design of Circular Form Tools, Design of Dovetail Form Tools, Manufacture and Resharpening of Form Tools,
 7. Design of Milling Cutters
 8. Design of Broaches
 9. Economics of Tooling Text Books: 1. Parsons S A J. PRODUCTION TOOLING EQUIPMENT. Macmillan and
 Company, UK. Reference Books: 1. ASTME TOOL ENGINEER’S HANDBOOK 2. Pollack HW. TOOL DESIGN. Prentice Hall, USA.
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 List of Practicals: No. Practical Hours 1. To draw locating, clamping and tool-guiding devices. 06 2. To draw different types of jigs. 09 3. To draw different types of fixtures. 09 4. To prepare the detailed drawings of the jig for a given 09
 component (assembly drawing. Parts drawing, bill of quantity, manufacturing process)
 5. To make a 3-D solid model of the designed jig on computer and 09 Demonstrate its performance.
 6. To prepare the detailed drawing of a milling fixture for a 09 given component (assembly drawing, Parts drawing, bills of quantity, manufacturing process)
 7. To make a 3-D solid model of the designed fixture on computer 09 and Demonstrate its performance.
 8. To make a 3-D solid model of a turning fixture for a given 09 component on computer and demonstrate its performance.
 9. To make a 3-D solid model of an assembly fixture for a given 09 component on 09 computer and demonstrate its performance.
 10. To make 3-D solid models of different types of form tools. 06 11. To make a 3-D solid model of a broach for a given operation 06
 BT(P)373 CNC MACHINES 2-3-3 COURSE CONTENTS:
 1. Introduction to Numerical Control History and concepts, Advantages, Applications, Limitations,
 2. Types of CNC Machines Point-to-Point Machines, Straight Line Machines, Contouring Machines,
 3. Constructional Details of CNC Machine Tools Basic Structure, Main Spindle and Drives, Machine Slides and Drive Systems, Positional Feedback, Machine Control Unit, Accuracy and Repeatability
 4. Setting Up CNC Turning Centers. Axis Conventions, Tooling, Work Holding and Work Leading, Machine Offsets and Tool Nose Radius Compensation
 5. Setting Up CNC Milling Centers Axis Conventions, Tooling, Work Holding and Work Loading, Machine Offsets and Cutter Compensation,
 6. Manual Part Programming Preparatory Functions (G Codes), Miscellaneous Functions (M Codes), Programming CNC Turning, Programming CNC Milling Centers
 7. Use of CAD/CAM Software
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 Advantages, Capabilities, Simulation, 8. Troubleshooting 9. Introduction to Adaptive Control and Intelligent Tooling 10. Economics of CNC Machining
 Text Books:
 1. Gibbs D. AN INTRODUCTION TO CNC MACHINING Cassell Publishers Limited, London
 2. Stenerson. J and Curran K S. COMPUTER NUMBERICAL CONTROL PRINCIPLES AND MACHINING PURACTICE. Prentice Hall, UK.
 Reference Books:
 1. Sava M and Pustztai J. COMPUTER NUMERICAL CONTROL PROGRAMMING. Prentice Hall UK.
 2. Krar. CNC TECHNOLOGY AND PROGRAMMING. McGraw Hill, UK.
 List of Practicals: No. Practical Hours 1. Familiarization with the organization of the CNC laboratory 03 2. Familiarization with the construction details of CNC machines 03 3. Demonstration of Axis Conventions, Tooling, Work-holding 03 and work loading on a CNC Turning Center. 4. To prepare tool offset file for a CNC Turning Center. 03 5. To turn and face a component on CNC turning Center using 03 manual part programming. 6. To practice taper turning and step turning operations on a 03 CNC Turning center using manual part programming. 7. To practice drilling and threading operations on CNC Turning 06 Center using Manual part programming. 8. To use the CANNED CYCLES for turning, grooving, drilling 06 and threading a component on a CNC turning center. 9. To learn the use of CAM software for CNC turning center. 12 10. To design the component and simulate the machining 06 operation using CAM software for CNC turning center. 11. To machine the designed components on a CNC turning 03 Center. 12. Familiarization with the constructional details of a CNC 03 Milling Center. 12. Demonstration of Axis Conventions, Tooling, Work-holding 03 and Work loading for CNC Milling Center. 14. To Prepare cutter offset file for a CNC Milling Center. 03 15. To practice different machining operations on CNC Milling 06 center using manual part programming.
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 16. To practice the use of CANNED CYCLES. 06 17. To learn the use of CAM software for CNC milling center. 03 18. To design the component and simulate the machining 06 operation using CAM software for CNC milling center. 19. To machine the designed components on CNC Milling Center 03 BT(P)383 ADVANCE MACHINING PROCESSES 2-3-3 COURSE CONTENTS:
 1. Introduction to Non conventional machining Need, Classification, Advantages and Limitations
 2. Material Removal by Thermal Energy. Laser Beam Machining, Electron Beam Machining, Plasma Arc Cutting, Electric Discharge Machining, Plasma Arc Cutting, Electric Discharge Machining,
 3. Material Removal by Mechanical Energy Water Jet Machining, Abrasive Jet Machining, Ultrasonic Machining,
 4. Material Removal by Chemical Energy Electrochemical Machining, Electrochemical Grinding
 5. Material Removal by Chemical Energy Chemical Milling, Chemical Engraving, Photochemical Machining
 6. Use of Non conventional Machining Processes 7. Economics of Nonconventional Machining Processes
 Text Book: 1. Mishra PK. Nonconventional Machining Processes. Reference Books:
 1. Bruce R G, Mileta M T, Neely J E and Kibbe R R. MODERN MATERIAL AND MANUFACTURING PROCESSES. Prentice Hall, USA.
 2. Miller R K. WATERJET CUTTING: TECHNOLOGY AND INDUCTRIAL APPLICATIONS. Prentice Hall, UK.
 3. McGeogh, J.A. PRINCIPLES OF ELECTRONCHEMICAL MACHINING, Chapman and Hall, London.
 List of Practicals: No: Practical Hours 1. Familiarization with the principle, Parts and working of a 03 Laser Beam Machine. 2. To perform precision operations (hole-cutting, drilling, slitting) 06 with the LBM. 3. Familiarization with the principle, parts and working of an 03 EDM Die-Sinking Machine. 4. To perform the die sinking operation on EDM for various 12
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 types of Parts. 5. Familiarization with the principle, parts and working of an 03 EDM Wire Cutting Machine. 6. To perform contouring operations on EDM wire cutting machine 06 7. Familiarization with the principle, parts and working of a Water 03 Jet Machine. 8. To perform the cutting operation using Water Jet Machine. 03 9. Familiarization with the principle, parts and working of an 03 Abrasive Jet machine 10. To perform the abrading and frosting operations on glass 03 material using Abrasive Jet Machine. 11. To clean the metallic smears on ceramics and oxides on 03 metals using AJM 12. To cut the silicon material by AJM. 03 13. Familiarization with Chemical Machining Equipment. 03 14. To produce pockets and contours by Chemical Milling Process. 06 15. To produce precision contours for bloc-making Chemical 06 Engraving Process. 16. To perform photochemical machining operation for piercing 06 of materials. 17. To perform the chemical polishing operation. 03 18. Familiarization with the principle, parts and working of an 03 Electrochemical Die Sinking Machine. 19. To produce 2-dimensional shapes by Electrochemical 03 Machining Process. 20. To produce 3-dimension shapes by Electrochemical 06 Die4-Sinking Processing.
 BT(393) MATERIAL FORMING TECHNOLOGY 2-3-3 COURSE CONTENTS:
 1. Forging Introduction, Open Die and Closed Die Forging, Forging Machines, Die Material and Lubrication, Forgability, Forging Defects, Applications,
 2. Rolling Flat Rolling, Shape Rolling, Rolling Mills, Continuous Casting and Rolling, Rolling Defects, Applications
 3. Drawing The Drawing Process, Drawing Equipment, Properties of Drawn Products, Drawing Defects, Applications
 4. Extrusion. The Extrusion Process, Hot and Cold Extrusion, Types of Extrusion, Extrusion Presses, Extrusion Defects, Application,
 5. Sheet Metal Forming
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 Sheet Metal Characteristics, Formability Tests, Bending and Shearing, Deep Drawing, Equipment for Sheet Metal Forming, Nonconventional Forming Techniques,
 6. Powder Metallurgy Introduction, Production of Powder, Compacting, Sintering and Finishing, Equipment, Design Conside5ration, Advantages and Applications
 7. Forming of Plastics Injection Moulding, Compression Moulding, Blow Moulding, Extrusion, Reaction Moulding,
 8. Forming of Ceramics. 9. Forming of Fiberglass.
 Text Books:
 1. Milenik E M. METALWORKING SCIENCE AND ENGINEERING. McGraw Hill, UK.
 2. Lindbeek J.R. Williams M W and Wygant R M MANUFACTURING TECHNOLOGY. Prentice Hall, UK.
 Reference Books:
 1. Bruce RG. Mileta MT .Neely J E and Kibbe R R. MODERN MATERIALS AND MANUFACTURING PROCESSES Prentice Hall, USA.
 List of Practicals;
 No: Practicals Hours 1. Familiarizaiton with the tools and equipment used in open 03
 die forging. 2. To perform open Die Forging Operations ( Upsetting, 03
 Drawing Down, Setting, Down, Bending) 3. To prepare a pipe-clamp by hand forging 03 4. Familiarizaiton with a “Pneumatic Hammer” 03 5. The practice to prepare appropriate forged components using 03
 Pneumatic Hammer. 6. The practice to prepare appropriate forged components 06
 using Drop Forging Process. 7. The practice to prepare appropriate forged components 06
 using press Forging Process. 8. The practice to prepare appropriate forged components 06
 using Upset Forging Process. 9. Familiarizaiton with the parts dies and use of an Open 03
 Front Crank Type Power Press. 10. To practice blanking, piercing and bending operations using 06
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 the power press. 11. To perform formability tests on different grades of sheet metal. 06 12. The practice of making appropriate components by deep 12
 drawing operation on the power press. 13. Familiarizaiton with the extruding equipment. 03 14. The practice to prepare appropriate components by direct and 06
 indirect extrusion operations. 15. To prepare parts using powder metallurgy techniques. 12 16. To prepare various fiberglass components. 06 4TH YEAR BT(P)413 TOOL DESIGN-II 2-3-3 COURSE CONTENTS:
 1. Types of Pressworking Operations Cutting Operations, Bending Operations, Drawing Operations, Forming Operations, Rubber and Hydraulic Pressing,
 2. Power Presses Basic Terminology, Classification, Press Accessories, Press Standards, Press Capacities,
 3. Design of Metalwarking Dies Basic Terminology, Cutting Dies, Draw Dies, Compression Dies, Progressive Dies, Buldging Dies, Die-Casting Dies
 4. Design of Plastic Processing Dies Plastic Moulding Machines, Injection Moulding Dies, Blow Moulding Dies, Compression Moulding Dies, Extrusion Dies
 5. Die Manufacturing Die Materials, Manufacturing Processes
 Text Books:
 1) Donaldson, TOOL DESIGN 2) ASTME TOOL ENGINEER’S HANDBOOK
 Reference Book: 1. Pollack H W. TOOL DESIGN. Prentice Hall, USA. List of Practicals:
 No: Practical Hours: 1. To design a blanking die for the given component 03 2. To design a piercing die for the given component 03 3. To design a trimming die for the given component 03 4. To design a shaving die for the given component 03
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 5. To make a three dimensional solid model of a compound die, 03 designed for the given component, and to demonstrate its functioning.
 6. To make a three dimensional solid model of a compound die, 06 designed for the given component, and to demonstrate its functioning.
 7. To make a three dimensional solid model of a progressive 06 die, designed for the given component, and to demonstrate its functioning.
 8. To make a three dimensional solid model of a bending die, 06 designed for the given component, and to demonstrate its functioning.
 9. To make a three dimensional solid model of a single acting 03 drawing die for the given component and to demonstrate its functioning.
 10. To make a three dimensional solid model of a double acting 03 drawing die for the given component and to demonstrate its functioning.
 11. To design a permanent metal mould for the casting of a given 03 component.
 12. To design a centrifugal metal mould for the casting of a given 03 component.
 13. To design a semi-centrifugal metal mould for the casting of 03 a given component.
 14. To make a three dimensional solid model of the die designed 06 for die-casting of a given component.
 15. To make a three dimensional solid model of the injection mould 06 designed for the production of a given plastic component and to demonstrate its functioning.
 16. To make a three dimensional solid model of the compression 06 mould designed for the production of a given plastic component and to demonstrate its functioning.
 17. To make a three dimensional solid model of the blow mould 06 designed for the production of a given plastic component and to demonstrate its functioning.
 BT(P)422 TOTAL QUALITY MANAGEMENT 2- 0 - 2 COURSE CONTENTS:
 1. Quality Concepts, Importance, Philosophy and System, 2. Organization for Quality
 Quality planning, Failure mode and effect analysis, Logic tree analysis, Value analysis, Quality Control in Manufacturing,
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 3. Quality Assurance Models Artisan Production Model, Inspection Production Model, Sampling Production Mode, Sampling Production Model, Process Control Model, Quality Error Prevention Model, Taugchi’s Model
 4. Basic Statistics Random Variables, Binomial Distribution, Poisson Distribution, Normal Distribution, Sampling Distribution, Curve Fitting,
 5. Statistical Process Control Inspection, Test and Measurement, Control chart for variables, control charts for attributes, Process Sampling, SPC chart interpretation, Process Capability, Product Acceptance,
 6. Supplier Relations and Incoming Material Control Text Books:
 1. Feigenbaum A V, TOTAL QUALITY CONTROL. McGraw Hill Book Company. USA.
 2. Kolarik, W J QUALITY SYSTEMS, CONCEPTS, STRATEGIES AND TOOLS, McGraw Hill Company. USA.
 Reference Book:
 1. Arnold K L and Holler M. QUALITY ASSURANCE. (McGraw Hill Book Company, USA)
 BT(P)432 PRODUCTION PLANNING AND CONTROL 2-0-2 COURSE CONTENTS:
 1. Forecasting Introduction, Forecasting Approaches, Time Series Forecasting Techniques, Casual Forecasting Techniques, Role of Computer in Forecasting
 2. Inventory Management Inventory Systems, Economic Lot Size, Quantity Discounts, Safety Stock Level
 3. Just-in-Time Systems: JIT Production, Kanban,
 4. Supply-Chain Management Significance, Purchasing Strategies, Purchasing Management, Materials Management,
 5. MRP and MRP-11 Master Production Schedule, Bill of Materials, Resource Requirements, MRP Management,
 6. Short Term Scheduling Tactics Job Shop Scheduling, Shop Loading, Sequencing, Line Balancing
 7. Queuing Theory
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 Introduction, Queue Characteristics, Queuing Models, Introduction to Simulation
 Text Books:
 1. Render B and Heizer J PRINCIPLES OF OPERATIONS MANAGEMENT. Prentice-Hall, Inc. USA.
 2. Littlechild S. OPERATIONS RESEARCH IN MANANGEMENT. Prentice Hall, UK.
 Reference Books:
 1. Tersine R J. PRINCIPLES OF INVENTORY AND MATERIALS MANAGEMENT. Prentice Hall, UK.
 2. Adam E E and Eber R J. PRODCTUION AND OPERATIONS MANAGEMNET. Prentice Hall, UK.
 BT(P)443 INDUCTRIAL VIBRATION AND NOISE 2-3-3 COURSE CONTENTS:
 1. Vibration Theory Terminology, Degrees of Freedom, Free Vibrations, Damped Free Vibrations, Forced Vibrations,
 2. Causes of Vibrations in Machines Displacement Probes, Velocity Pickups, Accelerometers, Equipment Mounting, Data Collection, Machine Diagnostics.
 3. Vibration Measurement and Analysis Displacement Probes, Velocity Pickups, Accelerometers, Equipment Mounting, Data Collection, Machine Diagnostics.
 4. Vibration Control Techniques. Source Alteration, Isolation, Inertia Blocks, Active Systems, Dynamic Vibration Absorbers, Damping,
 5. Effects of Noise. Sound Wave Characteristics, Sound Levels, Directivity, The Human Ear, Hearing Loss, Psychological Response to Noise,
 6. Noise Control Instrumentation, Sources of Noise, Acoustics of Walls, Enclosures and Barriers, Acoustical Materials and Structures,
 Text Books:
 1. Graf E R and Irwin J D. INDUCTRIAL NOISE AND VIBRATION CONTRIL. Prentice Hall, UK.
 2. Howk V. MACHINERY VEBRATION MEASUEMENT AND ANALYSIS: (McGraw Hill Publications USA.)

Page 171
                        

171
 Reference Books: 1. Cempel C. B. VIBROACOUSTIC CONDITION MONITORING
 (Prentice Hall UK.) 2. Thumann A AND Miller R. K. FUNDAMENTALS OF NOISE
 CONTROL ENGINEERING. Prentice Hall, UK. List of Practicals: No: Practical Hours:
 1. To evaluate the torsional stiffness of a torsion bar. 03 2. To determine the mass moment of inertia of a torsion bar. 03 3. To examine the decay behavior of torsional vibrations. 03 4. To determine the damping coefficient in torsional vibrations. 03 5. To examine the forced torsional vibration and to determine 03
 its damping. 6. To study the torsional vibration system with multi-weights; 03
 two mass tersional vibrator and three mass torsional vibrator. 7. To determine the damped, undamped and forced oscillation 03
 in a Bar-type oscillator. 8. To determine the damped and undamped resonance of an 03
 oscillating system. 9. To determine the natural frequency of a rotary oscillation 03
 system by attenuating the intrinsic rotary oscillation. 10. To attenuate the rotary oscillations with different damping 03
 levels. 11. To determine the natural and damped vibration in a beam 03
 vibration system. 12. To determine the inertia force and displacement excitation 03
 in abeam vibration system. 13. To determine the forced vibration in a beam vibration system. 03 14. To determine the resonance in a beam vibration system. 03 15. To determine the amplitude and phase response of a beam 03
 vibration system. 16. To determine the natural frequency of a naturally oscillating 03
 spring-mass system. 17. To determine the influence of the vibrating mass and spring 03
 stiffness on the frequency of a naturally oscillating spring mass system.
 18. To determine the amount of damping in a spring-mass system. 03 19. To determine the absorption co-efficient and speed of sound 06
 for the following materials- Cemented brick wall, cemented floor, cast iron housing of machine tools, wooden/board top of work-tables.
 20. To investigate the mechanical source of noise and to attenuate 06 them.
 21. To investigate the aerodynamically generated sources of noise 06 and to attenuate them.
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 22. To learn the use of different vibration measuring equipments. BT(P)453 COMPUTER INTEGRATED MANUFACTURING 2-3-3 COURSER CONTNTS:
 1. Introduction History, Goals & Objectives, Cost Justifications, Scope,
 2. Computers in Manufacturing Computer Aided Engineering, Computer Aided Manufacturing, Computer aided Process Planning, Computer simulation of Manufacturing Processes and Systems.
 3. Manufacturing Systems. Flexible Manufacturing, Group Technology, Just-in-time Production, CAD/CAM
 4. Production Automation. Strategies, Economics of Automation, Flow Lines, Mathematical Models, Storage Buffers, Balancing,
 5. Manufacturing System Design Process Planning, Facility Design, Production Planning and Scheduling, Manufacturing Communication Networks, System Integration, Evaluation,
 6. Artificial Intelligence & CIM Text Books:
 1. Foston A L, Au A and Smith C. FUNDAMENTALS OF COMPUTER INTEGRATED MANUFACTURING. Prentice Hall, UK.
 2. Mitchell F H. CIM SYSTEMS: N INTRODUCTION TO COMPUTER INTERGRATED MANUFACTURING. Prentice Hall, UK.
 3. Hunter R. AUTOMATED PROCESS CONTROL SYSTEM: CONCEPTS AND HARDWARE. Prentice Hall, UK.
 Reference Books:
 1. Edney R.C. COMPUTER-AIDED ENGINEERING FOR MECHANICAL ENGINEERS. Prentice Hall, UK.
 2. Besant C B. and Lui C W K. COMPUTER AIDED DESIGN AND MANUFACTURE. Prentice Hall, UK.
 List of Practicals: No Practical Hours: 1. To study the construction and operation of an automated 03
 guided vehicle. 2. Programming an automated guided vehicle to transport the 06
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 material within a CIM system. 3. To study the construction and operation of an automated 03
 storage and retrieval system. 4. Programming an automated storage and retrieval system 06
 within a CIM system. 5. To study the construction and operation of a CMM. 03 6. Use of CMM for the measurement of flat and angular surfaces. 06 7. Use of CMM for the measurement of circular surfaces and holes. 06 8. Use of CMM for the measurement of irregular contoured parts. 06 9. Use of visual part recognition system for quality assurance 06 10. Preparing a part program for CNC turning center. 06 11. Preparing a part program for CNC milling center. 06 12. Programming a robot within a CIM system. 06 13. Programming a conveyer within a CIM system. 06 14. Preparing and programming the sequence of operations 09
 within a CIM system. 15. Simulation and analysis of the sequence of operations. 06 16. Running and debugging the CIM system for required sequence 06
 of operations. BT(P)463 WORK DESIGN AND MEASUREMENT 2-3-3
 Course contents: 1. Introduction:
 Definition, History and Scope of Work Design and Measurement, Productivity and Work Design and Measurement, Part-A Work Design (Motion Study)
 2. Developing the Charts Process Charts and Flow Diagrams, Activity Charts and Man-Machine
 Charts, Operation Charts, 3. Micromotion Study Introduction to Micro motion Study and Memo motion Study, Therbligs
 and their Applications, Making the Motion Pictures, Film Analysis: Analysis Sheet & Simo Chart
 4. Principles of Motion Economy The Principles of Motion Economy Applied to the Use of Human Body,
 The Principles of Motion Economy as Related to the Work Place, The Principles of Motion Economy as Related to the Design of Tools and Equipment, Motion Study, Mechanization and Automation, Standardization
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 Part-B Work Measurement (Time Study) 5. Measuring and Analyzing the Work Introduction to Work Measurement, Measuring the Work (Making the
 Time Study), Analysis of Time Study, 6. An Overview of Predetermined Time Systems The Work Factor System, Methods-Time Measurement, 7. Work Sampling, 8. Fatigue. Part-C: Job Evaluation 9. The Relation of Work Design and Measurement to Wage Incentive. 10. Motion and Time Study Training Programs. 11. Motivation and Work.
 Text Books:
 1. Meyer F E. MOTION AND TIME STUDY: IMPROVING WORK METHODS AND MANAGEMENT. Prentice Hall. UK.
 2. Aft L. PRODUCTIVITY MEASUREMENT AND IMPROVEMENT. Prentice Hall, UK.
 Reference Book:
 1. Bridger R. S. INTRODUCTION TO ERGONOMICS. McGraw-Hill Book Co, UK.
 List fo Practicals: NO: Practical Hours 1. To make the process chart for “Recoating of Buffing wheels 03
 with Emery” given the description of the activity. 2. To improve the method of the above activity and make the 03
 process chart of the improved method. 3. To make the flow diagram and process chart of the existing 06
 method of an office procedure (description given) 4. To improve the existing method of the office procedure and 06
 make its flow diagram and process chart. 5. Given the gang process chats of the existing method of 06
 “Unloading canned Goods from Freight Car” improve the method and make the Gang Process chart of the improved method.
 6. To make the activity charts of the existing and improved 03 methods of Sandblasting Casting” (Description given)
 7. To make the Man-Machine Chart of the existing method of 03 “Slitting Coated Fabric” activity (Description given)
 8. To improve the existing method of Slitting Coated Fabric” 03 and make its Man Machine Charts.
 9. To make the operation chart of the existing method of 03 “Assembling Rope Clips” (Description given.)
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 10. To improve the existing method of “Assembling Rope Clips” 03 and make its operation chart.
 11. To learn the use of Computer-Linked Video Camera and 03 familiarization with the fundamental techniques of film-making.
 12. To prepare the motion-pictures of different operators for the 03 existing method of Bolt and Washer Assembly.
 13. To fill in the Micromotion Transfer Sheets by watching the 03 motion picture of the given activity.
 14. To prepare the analysis sheet and Simo chart for Bolt and 03 Washer Assembly from the given activities.
 15. To practice the improved method of Bolt and Washer Assembly 03 and Make the Motion-Pictures for different operators.
 16. To fill in the Micromotion transfer sheets by watching the 03 motion picture of the improved method.
 17. To prepare the analysis sheets and Simo Charts of the 03 improved method from the transfer sheet.
 18. Demonstration of use of standard workplace equipment 03 for simple assembly operations.
 19. To measure the intensity of light at different locations inside 03 and outside laboratory and to suggest appropriate locations for different activities.
 20. To determine the height of worktables for 03 i) Standing –sitting work. ii) Standing work iii) Sitting work
 21. To select the suitable design of a work-chair and to determine 03 its height for (i) alternate standing-sitting work, (ii) sitting work.
 22. To determine the time taken by different operators for in 03 pinboard using old and improved methods and hence to determine their rating.
 23. To determine the time taken by different students for sorting 03 a deck of playing cards and hence to determine their rating.
 24. To determine the normal time and standard time for a given 03 activity.
 BT(MT)422 MATERIAL HANDLING 2-0-2 COURSE CONTENTS:
 1. The Material Handling Problem Introduction, Material Handling Equipment Marketing, System Design and Feasibility, Coordination of Equipment and Vendors,
 2. Bulk-Material-Handling Equipment.
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 Belt Conveyers, Bucket Elevators and Bucket Conveyers, Screw Conveyers, Vibratory Conveyers, Feeders and Screws, Drag Chains and Cableways, Bulk Bins, Hoppers, Big Bags and Utilization Bulk Operations, Vehicle Bulk-Handling Systems, Marine Bulk-Material Handling,
 3. Packaged-Material-Handling Equipment Pallets and Palletizing Operations, Tote Boxes, Package and Unit Conveyer Systems, Belt Package Conveyer, Power Roller Conveyer, Conveyer Turns and Switches, Conveyer Sortaaion and Accumulation Systems, Pallet Conveyers,
 4. Monorail Conveyer Systems Light Duty Chain and Cables System, Heavy Duty Systems, Power-and-Free Systems, Inverted Monorail Systems, Powered-Carreir Monorail Systems,
 5. Counterbalanced Forklift Trucks Reach-Type Non-Aisle Forklift Trucks, Narrow-Aisle Turret-Type Forklift Trucks, Side-Loading Forklift Trucks
 6. Miscellaneous Material Handling Equipment. Vehicular Unit Handling equipment, Pallet Transporters and Material Handling Tools, Towline Systems, Tractor-Trailer Trains,
 7. Integrated Material Handling Systems Automated Guided Vehicles and Their Applications, Use of Robots
 Text Books:
 1. Sims Jr E R. PLANNING AND MANAGING INDUSTIRIAL LOGISTICS SYSTMES. Elsevier, Amsterdam.
 2. Maynard’s INDUSTRIAL ENGINEERING HANDBOOK. McGraw Hill, UK.
 Reference Book:
 1. Langford J W. LOGISTICS PRINCIPLES AND APPLICATIONS. McGtaw Hill, UK.
 BT(MT)433 INTRODUCTION TO MECHATRONICS 2-3-3 COURSE CONTENTS:
 1) Introduction Need, Approach, Applications
 2) Sensors and Transducers Types, Signal Conditioning, Data Acquisition and Presentation, Selection Criteria and Applications,
 3) Actuation Systems Pneumatic and hydraulic systems, Mechanical Systems, Electrical Systems, System Models,
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 4) Interfacing I/O Ports, ADC and DAC, UARTs, Interfacing Switches, LEDs, EPROMS,
 5) Microprocessors and Microcontrollers Control, Architectural Concepts, Types, Programming, Application,
 6) Robotics Definition, Terminology, Types, Geometric Configuration, Basic Motions, Robotic Systems, Path Control, Drive Systems, Sensors, Robot-Computer Interface, Robot Programming, Applications,
 Text Books: 1. Bolton W. MECHATRONICS. Addison Wesley Longman, USA.
 2. Stadler W. ANALYTICAL ROBOTICS AND MECHATRONICS. McGraw-Hill Book Co. Singapore.
 3. Hall. MICROPROCESSORS AND INTERFACING, McGraw-Hill Book Co. Singapore.
 Reference Books: 1, Selig J. INTRODUCTION ROBOTICS. Prentice Hall, UK.
 2, Klafter R D, Chemielewski T A and Hegin M. ROBOTIC ENGINEERING, AN INTERGRATED APPROACH. Prentice Hall, UK.
 3. Glimore C M. MICROPROCESSORS: PRINCIPLES AND APPLICATIONS. McGraw-Hill Book Co. Singapore.
 List of Practicals: No: Practicals Hours 1. To demonstrate the design and operation of a plug-in interface 03
 card with personal computer. 2. To demonstrate the design and operation of an external interface 03
 card with personal computer. 3. To demonstrate the design and operation of an interface in 03
 TCP/IP network. 4. To find the analytical aspects of analog/digital conversion. 03 5. To demonstrate the function of A/D converters with next 03
 approximation. 6. To demonstrate the function of an 8-digit D/A converter. 03 7. To analyze and use the supervision software with personal 03
 computer. 8. To demonstrate the electrical and mechanical characteristics of
 a stepper motor. 03 9. To find the application range of a stepper motor. 03 10. To demonstrate the full, half, quarter-step excitation of a 03
 stepper motor. 11. To demonstrate the electrical and mechanical characteristics 03
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 of a DC-shunt motor with separated excitation. 12. To study the current and voltage wave forms of the DC-shunt 03
 motor. 13. To control the speed of a DC-shunt motor with 03
 (i) techogenerator, (ii) inner current loop.
 14. To analyze and use the supervision software from PC in 03 operations of speed setting/reading and speed/current graph plotting.
 15. To demonstrate the design and operation of an 8-bit 03 microprocessor system.
 16. To demonstrate the design and operation of a 16-bit 03 microprocessor system.
 17. To demonstrate the design and operation of a 32-bt 03 microprocessor system.
 18. To study the constructional details of a desk-top micro robot. 03 19. To demonstrate the gripping action and basic arm motions of 03
 a desk top micro robot 20. To demonstrate the path control of robotic motions. 03 21. To learn the robot-computer interfacing. 03 22. To learn the use of robot programming software. 06 23. To program the robot for given activities and demonstrate its 06
 Functions.
 BT(MT)463 OCCUPATIONAL SAFETY AND HEALTH 2-0-2 COURSE CONTENTS: PART-1: Occupational Health 1. Classification of Health Hazards.
 Physical, Chemical, Biological 2. Sources of Risk
 Machinery, Noise, Electrical, Failure, Indoor Air, Poor Ventilation and Lighting Conditions, Radiation, Ergonomics,
 3. Dangerous Substances Classification, Routes of Entry, Occupational Exposure Limits,
 4. Environmental Monitoring Measurement Techniques, Data Evaluation and Analysis,
 Part-11 Safety Technology 5. Safe Machinery Design and Guarding
 Preventing Machinery Accidents, Safety by Design, Machine Guarding, 6. Equipment and Material Handling
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 Mechanical Handling, Manual Handling, Access Equipment, Transport Safety, Electricity and Electrical Equipment.
 7. Fire Classification of Fire Hazards, Fire Protection, Means of Escape, Action to be taken,
 8. Others Chemical safety, Construction and Demolition Safety.
 9. Personal Protective Equipment, 10. Safety Management Techniques
 Accident Prevention, Health and Safety Policy, Risk Assessment, Health and Safety Training, Accident Investigation, Communicating Safety Measures, Techniques of Inspection, Health and Safety Regulations,
 Text Book:
 1. Holt A S J. PRINCIPLES OF HEALTH AND SAFETY AT WORK. The Institution of Occupational Safety and Health, The Cavendish Press Limited. U.K.1999,
 Reference Books:
 1. A GUIDE TO THE CONTROL OF SUBSTANCES HAZARDOUS TO HEATLH IN DESIGN AND CONSTRUCTION, CIRIA Report 125, Thomas Telford Publications London, 1993,
 2. Patty F A. INDUSTRIAL HYGIENE AND TOXICOLOGY VOL. 1: GENERAL PRINCIPLES. Interscience Publishers. New York
 BT(P)473 PROJECT 0-6-2 Objectives:
 1. To review the knowledge and practice the skills acquired. 2. To apply the acquired knowledge and skill to solve practical problems. 3. To work independently in an object oriented situation
 Description: Students will be assigned different tasks and will be required to work out independently on the details such as design calculations, working drawings, material specifications, process planning, cost estimation and manufacturing.
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 SCHEME OF STUDIES FOR B-TECH (HONS) (MECHANICAL) AUTOMOBILE
 4 YEARS COURSE (2+2)
 FOR FIRST AND SECOND YEAR SEE MECHANICAL GENERAL
 TECHNOLOGY 3rd Year
 S.# Subject T P C Marks Total
 1 BT(ISP) 312 Islamiat & Pakistan Studies 2 0 2 100 0 100
 2. BT(Auto) 313
 Electrical Technology and Autotronics 2 3 3 100 50 150
 3. BT(Auto) 323
 Vehicle structure & rebuilding 2 3 3 100 50 150
 4. BT(Auto) 333 Mechanical vibration 2 3 3 100 50 150
 5. BT(Auto) 343
 Dynamics of Compressible Flow 2 3 3 100 50 150
 6. BT(Auto) 353 I-C. Engines 2
 3 3 100 50 150
 7. BT(Auto) 363 Plant Operation 2 3 3 100 50 150
 8. BT(Auto) 322 Industrial Economics 2 0 2 100 0 100
 9. BT(Auto) 373 Modern I-C Engines 2 3 3 100 50 150
 18 21 25 900 350 1250
 4th Year
 S.# Subject T P C Marks Total
 1 BT(Auto) 413 Turbo Machinery 2 3 3 100 50 150
 2. BT(Auto) 422 Vehicle Aerodynamics 2 3 3 100 50 150
 3. BT(Auto) 433 Industrial and field management 2 0 2 100 0 100
 4. BT(MT) 4X3 Instrumentation & control 2 3 3 100 50 150
 5. BT(Auto) 453 Fuel Technology 2 3 3 100 50 150
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 6. BT(MT) 462 Occupational safety and Health 2 0 2 100 0 100
 7. BT(Auto) 463 Engine emission & control 2 3 3 100 50 150
 8. BT(Auto) 473 Heat and Mass transfer 2 3 3 100 0 100
 9. BT(Auto) 483 Project 0 6 2 0 100 100
 16 24 24 800 300 1100
 DETAILS OF COURSES
 BT(ISP)312 Islamiat & Pakistan Studies 2 0 2
 (For detail see common/general course of mechanical technology)
 BT(Auto) 313 ELECTRICAL TECHNOLOGY & AUTOTRONICS 2 3 3
 Syllabus
 1. Introduction: Definition of autotronics Examples of autotronics systems Impact of autotronics on conventional automotive engineering
 industries. 2. Inductive oscillator
 Its use to measure fuel injector needle lift Conversion of frequency-time signal into voltage-time signal. Amplification and calibration of injector needle lift system. Conversion of analogue signal into electronic digital and vice
 versa.
 3. wheat stone bridge circuit and its application to measure variation in fuel line pressure of fuel
 injection system Amplification of the circuit output and its calibration.
 4. Peizo-electric transducers and
 Application to measure variation in engine cylinder pressure Calibration of the transducer.
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 5. Thermocouples / Thermisters Selection: suitable for measurements in conditions existing in
 engine systems Calibration methods
 6. Amplifiers suitable to measurements in auto and diesel technology 7. Use of oscilloscope
 Capturing analogue signals.
 8. Data acquisition using computer related circuitry
 9. Electronic systems fused for
 single channel event recording Multi-channel events recording system
 10. Time delay effects in
 triggering circuits connecting leads and corrections Applications in auto and diesel technology.
 11. Data processing techniques
 manual statistical analysis and computer techniques
 12. Digital logic gates
 binary hexadecimal and binary-coded decimal number representations basic microprocessor and micro-controller operation assembly language
 Teaching Lectures: 30*2 hours; 4*2 hours be fixed for tutorials. Assessment
 one 3 hours examination one viva-voce examination (Laboratory reports assessment / viva-voce
 marks division ratio 30:20)
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 Textbook 1. Micro processor architecture programming and applications with 8085 /
 8080A (2nd Ed.) – Merrill. 1989 List of experiments
 1. Investigation into basic thermo couple laws. 2. Calibration of thermo couples. 3. Measurement of fuel injector needle lifts using inductive oscillator. 4. measurement of engine cylinder pressure variations using piezo
 electric transducer 5. Conversion of analogue signals into digital signals. 6. Amplification of analogue signals using voltage signals. 7. Data acquisition from engines through computer. 8. Multi channel events recording from an engine. 9. Estimation of time delays generated through connecting leads. 10. Application of data processing techniques to recorded events.
 BT(Auto)323 VEHICLE STRUCTURE & REBUILDING 2 3 3
 Syllabus
 1. Introduction. 2. Components of chassis embodiment design. 3. Catalogue selection procedures for.
 Engines Gears Bearings Pulleys Belts and Couplings.
 4. 3D layout configuration of mechanical systems. 5. Steering systems
 Review of different designs Regulations Systems kinematics and Applied loads
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 6. Noise and vibration harshness.
 Acoustic theory Subjective response to automotive noise Sources of automotive noise and Vibration
 7. Chassis structure review of
 Different structures Details of car body Bus body structures and Crash-worthiness
 8. Un-scientific reinforcement in
 Cargo trucks structure and Its implications
 9. Modes of vehicle structure failure 10. Case studies of
 New chassis Accidental chassis.
 Teaching
 Lectures: 30*2 hours; 4*2 hours be fixed for tutorials. Assessment
 One 3 hours examination. Textbooks
 1. Motor auto body repair – Scharff 2. Motor vehicle fuel economy-Stones
 BT(Auto) 333 MECHANICAL VIBRATION 2 3 3 Syllabus
 1. Introduction to the subject of Vibration. Basic concepts and terminologies.
 2. Revision of matrix algebra
 Characteristic equations Solution methods
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 3. Description of Vibration in
 Strings Rods Aero foil flutter Flow induced bridges vibratin Flow induced vibratin in buildings Vibration in reciprocating machines.
 4. Vibration in rotary machines
 Blades vibration Impellor vibration
 5. Physical stiffness of elements
 Rods Beams Stiffness coefficients as matrix elements
 6. Eigen value analysis of
 2-degree of f freedom problems 3-degree of freedom problems Determination of modes of vibration
 7. Rayleigh’s methods
 Applications Continuous parameter systems Lumped parameter systems Lumped parameter systems Considering modes of vibration
 8. Mechanical systems
 Gravity pendulum Compound gravity pendulum Torsional pendulum Simple spring mass vibrating system
 9. Stiff nesses, potential energy and stability
 10. Free vibration and resonance
 11. Bending vibrations and whirling of shafts
 12. Damping detuning and vibration isolation
 13. Case studies relating to auto and diesel technology
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 Teaching Lectures: 30*2 hours: 4*2 hours be fixed for tutorials.
 Assessment
 1. one 3 hours examination 2. one viva-voce examination (laboratory reports assessment / viva-voce
 marks division ratio (30-20) Text books
 1. Principles of vibration – B, II Tongue. 2. Fundamentals of mechanical vibrations by Kelly.
 Reference books
 1. Vibration theory and applications – William. T. and Thompson List of experiments
 1. Applications of computer for solving set of equation 2. Demonstration on beam vibration 3. Demonstration on simple spring mass system and related calculation 4. Demonstration on vibration of shafts. 5. Computer simulation of beams and rod vibration. 6. Demonstration on damped vibration and analysis 7. Demonstration on Relay analysis. 8. Computer simulation of whole range of vibrating components.
 BT(Auto) 343 DYNAMICS OF COMPRESSIBLE FLOW 2 3 3
 Syllabus
 1. Introduction. 2. Mass, energy and momentum equations for
 Steady state fluid flow 3. Bernoulli’s equation and
 Its application.
 4. Compressible flow tables. 5. Isentropic flow through
 Constant and Variable area pipes.
 6. Compressible fluid flow
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 With friction and Its application to engines.
 7. compressible fluid flow. With heat transfer and Its application to engines.
 8. Normal and oblique shock waves. 9. working principles of
 Radial air compressor of miniature size Radial gas turbine of miniature size. Engine turbocharger.
 10. Performance characteristics of
 Radial air compressor Radial gas turbine and Matching of compressor-turbine assembly.
 11. surge and stall.
 Teaching
 Lecture: 30 * 2 hours; 4 * 2 hours be fixed for tutorials. Assessment
 One 3 hours examination. One viva-voce examination (Laboratory reports assessment / viva-
 voce marks division ratio 30:20) Text book
 Dynamics and thermodynamics of compressible fluid flow – Shapio List of experiments
 1. Measurement of gas flow temperature using different techniques. 2. Measurement of gas flow pressure using different techniques. 3. Measurement of gas velocity profile across a section. 4. Pressure variations along the length of a converging pipe at low Mack
 numbers. 5. Pressure variation along the length of a diverging pipe at low Mack
 numbers. 6. Estimation of pressure losses across honeycombs installation 7. Estimation of pressure losses across mashes installation. 8. Estimation of savings in pressure losses using flow deflectors. 9. Measurement of gas flow discharge rate. 10. Determination of performance characteristics of a radial compressor. 11. Determination of performance characteristics of a radial turbine. 12. Determination of performance characteristics of compressor turbine
 assembly.
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 13. Performance of a multi stage radial compressor with inters cooling.
 BT(Auto)353 I-C. ENGINES 2 3 3 Syllabus
 1. Introduction to Reciprocating internal combustion engines and Their classifications
 2. Fuel air mixing in Spark ignition and Compression ignition engines.
 3. Ignition delay in Spark ignition and Compression ignition engines.
 4. Fuel injection in compression ignition engines In-direct injection technique Direct injection technique Their merits and demerits.
 5. Ignition advance and ignition retard Their effect on the output of reciprocating engines.
 6. Pressure crank angle diagrams showing Self-ignition Auto ignition Detonation and knock High and slow rates of pressure rise.
 7. Heat release diagrams of reciprocating engines. Negative heat release and Peak heat release periods Tail of combustion.
 8. Carburetor performance at Full range of load and Full range of speed.
 9. Fuel injection system performance at Full range of load and Full range of speed
 10. Turbo charged engines Installed in road vehicles Installed in industry Comparison with naturally aspirated engines.
 11. Servicing and overhauling for Vehicular engines Industrial engines
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 Teaching Lecture: 30 * 2 hours; 4 * 2 hours be fixed for tutorials. Assessment
 One 3 hours examination One viva-vive examination (Laboratory reports assessment /
 iva-vive marks division ratio 30-20) Textbook Internal combustion engines – C. F. Tayler Internal combustion engines – Heywood Internal combustion engines – Stone List of experiments
 1. Measurement of cylinder pressure variations as functions of time 2. Measurement of cylinder temperature as functions of time 3. Engine performance variation with ignition retard. 4. Engine performance variation with ignition advance. 5. Performance comparison of a petrol engine with and without fuel
 injection. 6. Effect of fuel injection pressure variation on performance of petrol
 engine. 7. Performance of a diesel engine at different injection pressures. 8. Measurement of ignition delay in a petrol engine. 9. Measurement of ignition delay in a diesel engine. 10. Effect of intake charge pressure on performance of diesel engine 11. Effect of intake charge pressure on performance of petrol engine. 12. Performance comparison of naturally aspirated and turbo charge
 engines.
 BT(Auto) 363 PLANT OPERATION 2 3 3 Syllabus
 1. Introduction. 2. Planning
 Production planning Setting and re-setting of management targets Strategy formation and implementation Measures for smooth plant operation
 3. Leadership Team formation / development Alternative arrangements / leave reserves and
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 Coordination. 4. Plant maintenance
 Preventive measures Service schedules Parts replacement and troubleshooting
 5. Material Handling specifications Equivalent standards for materials Testing Procurement Inventory control Waste control and Color-coding
 6. Production control: routing scheduling, dispatching and follow-up 7. Quality control
 Standards and specifications Inspection Testing equipments and Testing techniques
 8. Awareness of ISO series quality standards Environmental standards and Certification.
 Teaching
 Lectures: 30 * 2 hours; 4 * 2 hours be fixed for tutorials Assessment
 One 3 hours examination Textbooks Plant operators’ manual- Elonka, Steve Plant production control – Keopke Reference book
 Plant maintenance reference guide – Robert C. Rosaler, James O, Rice and Tyler G Hicks
 BT(MT)322 INDUSTRIAL ECONOMICS 2 0 2
 COURSE CONTNTS: 1. Value and Cost Concepts
 Terminology, The General Economic Environment, Cost Driven Design Optimization,
 2. Time Value for Money
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 The Concept of Equivalence, Present Value, Future Value, Uniform Series, Discounted Cash Flow,
 3. Applications of Money-Time Relationships 4. Benefit/Cost Ratio 5. Depreciation and Obsolescence 6. Costing
 Coast Factors, Product Cost and Selling Price, Project Cash Flows, Absorption Coasting, Marginal Costing, Breakeven Analysis,
 7. Replacement Analysis Factors to be considered, Economic Life of Asset, Comparison and Replacement,
 8. Risk Analysis Sources of Uncertainty, Sensitivity Analysis, Optimistic-Pessimistic Estimates, Risk Adjustment
 9. Capital Financing Financing with Debt Capital, Financing with Equity Capital, Leasing, Capital Allocation.
 Text Books:
 1. DeGarmo E.P. Sullivan W>G> Bontadelli J.A. and Wicks E.M. ENGINEERING ECONOMY. Prentice-Hall International, Inc., USA.
 Reference Books:
 1. Morris C. QUANTITATIVE APPROACHES IN BUSINESS STUDIES. Pitman Publishing, UK.
 2. Tung A. and Thomas P.A. ENGINEERING ECONOMICS FOR CAPITAL INVESTMENT ANALYSIS. Prentice-Hall. UK. Horne J.C.V. and Wachowicz, Jr. J. M. FUNDAMENTALS OF FINANCIAL MANAGEMENT. Prentice-Hall International, Inc., USA.
 EXPERIMENTS: INDUSTRIAL TOUR/VISITS AT INDUSTRIAL PLANTS
 BT(Auto) 373 MODERN I-C ENGINES 2 3 3 Syllabus
 1. Review of previous knowledge Engines classifications
 2. Fuel air mixing Mixing requirements In large slow speed engines Small high speed engines
 3. Fuel injection system
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 Types Commercial systems Engine performance
 4. combustion phases Spark ignition engines Compression ignition engines.
 5. Multi valve intake and exhaust concepts Effects on engine performance
 6. Engine operations Torque – speed requirements In-city driving Engine part cut-out Motorway driving Cruise speed operation
 7. High performance racing engines Design variation details
 8. Stratified charge engines Working principle Performance Comparison with conventional engines Application
 9. Fuel injection in spark ignition engines Working principle Methods of fuel injection Fuel-air mixing improvements Electronic fuel injection
 10. Fuel injection with wal impaction Normal impaction Angled impaction Engine performance
 Assessment
 One 3 hours examination One viva-voce examination (Laboratory reports assessment /viva-voce
 examination marks ratio 30:20) Text books Internal combustion engines – C. F. Taylor Internal combustion engines – Heywood List of experiments
 1. Performance curves of a car petrol engine with multi – valve intake. 2. Performance curves of a car petrol engine with multi – valve exhaust. 3. Performance of petrol engine with twin cam system. 4. Diesel engine performance with multi-fuel system.
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 5. Effect of injection pressure on diesel engine performance. 6. Performance comparison of petrol; engine with and without fuel
 injection. 7. Effect of piston shape and clearance on engine performance. 8. Performance comparison of direct injection with indirect injection
 engine. 9. Effect of air swirl and swirl number on engine performance. 10. Effect of air speed and turbulence on engine performance. 11. Effect of deliberate wall impaction on engine performance. 12. Effect of injection angle on performance of diesel engine.
 4TH YEAR
 BT(Auto)413 TURBO MACHINERY 2 3 3
 Syllabus
 1. Introduction 2. Revision of
 Thermodynamic cycles related to rotary machines Air /gas nozzles and diffusers Fuels for turbo machines Radial and axial flow compressors Single stage and Multi stage compressors Characteristic performance curves
 3. Inter cooling Effect on power input and efficiencies
 4. Constant pressure combustion chambers Fuel injection Methods of ignition and Combustion of air-fuel mixture Fluidized bed combustion
 5. Gas turbine power plants Operation Estimation of heat wastage Heat recovery techniques Re-generative techniques.
 6. Binary cycle power plant Working principle and Operation and maintenance
 7. Aircraft engines Constructional details Operation and maintenance
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 8. Hydraulic power plants Operation Maintenance
 Teaching
 Lectures: 30 * 2 hours, 4 * 2 hours be fixed for tutorials. Assessment One 3 hours examination One viva-voce examination (Laboratory reports assessment /viva-voce marks division ratio 30: 20) Textbook Gas turbine theory by H. Cohen G F C Rogers, H I H Saravanamuttoo (latest edition) Fluid Mechanics, thermodynamics of turbo machinery- S. L Dixon. Reference book Gas turbine theory and jet propulsion by J. K. Jain List of experiments
 1. Determination of diffuser efficiency. 2. Determination of nozzle efficiency. 3. Performance of single stage radial gas flow compressor. 4. Performance of axial gas flow compressor. 5. Performance of multi stage radial gas flow compressor. 6. Effect of inter cooling on compressor power input. 7. Performance of single stage radial gas flow turbine. 8. Performance of multi stage radial gas flow turbine 9. Effect of reheating on turbine power output. 10. Determination of over all efficiency of gas power plant. 11. Determination of over all efficiency of hydraulic power plant.
 BT(Auto) 422 VEHICLE AERODYNAMICS 2 3 3 Syllabus
 1. Fundamentals of Viscous and Non-viscous flows.
 2. Conservation equations Mass
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 Energy and Momentum for compressible flows.
 3. Fundamentals of
 Viscous and Non-viscous flows.
 4. Conservation equations Mass Energy and Momentum for compressible flows.
 5. Laminar and turbulent flow Classification and Their characteristics Turbulence levels Turbulence intensities Eddy sizes and Kinetic energy
 6. Laminar and turbulent flows Classification and Their characteristics Turbulence levels Turbulence intensities Eddy sizes and Kinetic energy
 7. Equations of motion for Laminar and Turbulent flows Time averaged conservation equations
 8. Introduction to turbulence modeling Eddy viscosity Eddy diffusivity and Examples of simple turbulence models
 9. Shear layers Laminar and Turbulent boundary layers Multi-layer model of turbulent boundary layer.
 10. flow past solid bodies jets and wakes coherence structures and Heat transfer in boundary layers.
 11. Basic aerodynamics of vehicles Drag and components of drag Rolling resistance
 12. Aerodynamic influence on Cars Commercial vehicles
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 High performance sports and racing cars 13. Vehicle testing
 Wind tunnel tests and Use of associated instrumentation
 Text book
 1. Dynamics of structures – Chopra 2. Dynamics of plates – Rao
 Reference books
 1. Dynamics of multi body system – Roberson 2. Compressible flue flow – Shapiro
 Assessment
 One 3 hours examination One viva-vive examination (Laboratory reports assessment / viva-vive
 marks division ratio 30:20) List of experiments
 1. Demonstration on wind tunnels. 2. Measurements of pressure across the working section of wind
 tunnel. 3. Measurement of temperature across the working section of wind
 tunnel. 4. Measurement of velocity across the working section of wind tunnel. 5. Measurement of volume flow rate and mass flow rate across the
 working section of wind tunnel. 6. Generation of laminar flow conditions in the wind tunnel and
 measurements. 7. Generation of turbulent flow conditions in the wind tunnel and
 measurements. 8. Experimentation on measurement of lift and drag past a flat plate. 9. Experimentation on aerofoil shapes for measurements of lift and
 drag. 10. Effect of a speed on lift and drag. 11. Computer simulation using CFD model of vehicle body (A number of shapes may be used for this purpose).
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 BT(Auto)433 INDUSTRIAL & FIELD MANAGEMENT 2 0 2 Syllabus
 1. Organizational Structure Types of organizations Organizational Hierarchy Properties of Narrow and Wide Organization
 2. Project Management Properties of projects Project life Cycle Project Network Analysis Resource Requirements Monitoring and Control Use of Computer
 3. Inventory Management Inventory Replenishment Economic Lot Size Re-order Point Safety Stock Level JIT Use of Computer
 4. Human Resource Management Management Styles Psychological Types Recruitment and training Job Evaluation Performance Appraisal Motivation and Incentives
 5. Fleet management Organizational structure
 6. Government policies Parts imports Fuel / lube oil imports Government rebates and funding Capital cost investments Operating cost investments Job facilities
 7. Public interests Transport facilities In-city requirements Inter-city requirements Competition Public job opportunities
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 8. Beneficiaries Long-term benefits and beneficiaries Short-term benefits beneficiaries Government and private sector interested in fleet management
 Teaching Lectures: 30 * 2 hours; 4 * 2 hours be fixed for tutorials. Assessment One 3 hours examination Text book
 1. Babcock d .L. Managing engineering and technology. Prentice hall, UK. 2. Zuberi m. H Industrial management. Rabbani printing press, Lahore.
 Reference books
 1. Bateman t. S And snell s. A Management: building competitive advantage. Times mirror higher education group. USA
 2. Spinner m. Elements of project management. Prentice hall, UK. 3. Projection management – Meyer
 BT(MT)4X3 INSTRUMENTATION & CONTROL 2 3 3 Syllabus
 1. Introduction of terms applied to control engineering 2. Relevant mathematics
 Partial fractions Solution of equations Laplace transform Complex numbers and their graphical interpretation Typical electrical circuit analysis Inputs and outputs relations
 3. Control systems Open loop systems Closed loop system Auto and diesel applications
 4. Hydraulics and pneumatics Transfer functions Block diagrams Steady state and transit response Characteristics equations Pools, zeros and modes Routh _ Hurwitz test for stability
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 5. Root-locus procedure for design 6. Nyquist criterion for stability 7. Control system used in auto and diesel 8. Experimental measuring techniques
 Analysis of experimental error Interpretation of experimental results
 9. Measurement standards Length, mass, time Frequency, current, voltage, luminance
 10. Sensors 11. Methods of measurements
 Displacements Angle, velocity, acceleration, time Force, pressure, temperature Flow rate
 12. Data acquisition methods Data loggers Oscilloscopes
 13. Data processing methods Statistical approaches Data reduction Filtering
 Text book
 1. Control systems engineering. Benjamin / Cummings publishers ( 1995) 2nd, N. S. Nise
 2. Matlab for engineers. Addison- Wesley. (1995) Brain, A. and Breiner 3. An introduction to Error Analysis John R Taylor (1982) 4. Linear control Systems Engineering – Driels (1996)
 Reference book
 1. Instrumentation and control by Raven 2. Theory and problems of autormatic control – Crouch T.
 List of experiments
 1. Demonstration on detail analysis of a practical open loop system. 2. Demonstration on detail analysis of a practical close loop system. 3. Demonstration on output, input relationship of a control system. 4. Demonstration on the working principle of a comparator. 5. Demonstration on system stability. 6. Demonstration on algebric solution details of different control
 systems. 7. Demonstration non graphical solution techniques and plants. 8. Demonstration on speed control system.
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 9. Demonstration on signal processors. 10. Demonstration on signal amplifier. 11. Computer simulation of control systems. 12. Data acquisition using computer. 13. Data processing using computer.
 BT(Auto)453 FUEL TECHNOLOGY 2 3 3 Syllabus
 1. Fuels Characterization Compositions
 2. Combustion Principles of combustion Combustion requirements Simple combustion reactions Heat of combustion
 3. Combustion of solid fuels Combustion requirements Combustion reaction Simple calculations
 4. Combustion of liquid fuels Liquid – oxidizer interaction Mixing Stoichiometric reaction equations Rich and lean fuel-air mixture combustion Simple calculations
 5. Gas fuels Combustion requirements Incomplete combustion ‘reaction equation simple calculations
 6. Limits of flammability 7. Combusting flows
 Measurements of pressure Temperature Fuel-air fractions Combusting flows in engines
 List of Experiments 1. Determination of gum content of motor gasolines by jet evaporation 2. Determination of aniline point of petroleum products
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 3. Determination of front octane number of motor gasolines 4. Determination of oxidation stability of gasolines 5. Determination of smoke point of kerosene oil 6. Determination of heat of combustion of fuels by bomb calorimeter 7. Determination of burning quality of kerosene 8. Determination of copper corrosion of automotive gasolines 9. Determination of diesel combustion product constituents 10. Determination of petrol combustion product constituents 11. Determination of CNG combustion product constituents 12. Determination of furnish oil combustion product constituents 13. Analysis of engine exhaust gases
 BT(MT)462 OCCUPATIONAL SAFETY AND HEALTH 2 0 2
 COURSE CONTENTS: PART-1: Occupational Health
 1. Classification of Health Hazards. Physical, Chemical, Biological
 2. Sources of Risk Machinery, Noise, Electrical, Failure, Indoor Air, Poor Ventilation and Lighting Conditions, Radiation, Ergonomics,
 3. Dangerous Substances Classification, Routes of Entry, Occupational Exposure Limits,
 4. Environmental Monitoring Measurement Techniques, Data Evaluation and Analysis,
 Part-11 Safety Technology
 5. Safe Machinery Design and Guarding Preventing Machinery Accidents, Safety by Design, Machine Guarding,
 6. Equipment and Material Handling Mechanical Handling, Manual Handling, Access Equipment, Transport Safety, Electricity and Electrical Equipment.
 7. Fire Classification of Fire Hazards, Fire Protection, Means of Escape, Action to be taken,
 8. Others Chemical safety, Construction and Demolition Safety.
 9. Personal Protective Equipment, 10. Safety Management Techniques
 Accident Prevention, Health and Safety Policy, Risk Assessment, Health and Safety Training, Accident Investigation,
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 Communicating Safety Measures, Techniques of Inspection, Health and Safety Regulations,
 Text Book:
 1. Holt A S J. PRINCIPLES OF HEALTH AND SAFETY AT WORK. The Institution of Occupational Safety and Health, The Cavendish Press Limited. U.K.1999,
 Reference Books:
 1. A GUIDE TO THE CONTROL OF SUBSTANCES HAZARDOUS TO HEATLH IN DESIGN AND CONSTRUCTION, CIRIA Report 125, Thomas Telford Publications London, 1993,
 2. Patty F A. INDUSTRIAL HYGIENE AND TOXICOLOGY VOL. 1: GENERAL PRINCIPLES. Interscience Publishers. New York
 BT(Auto)463 ENGINE EMISSION & CONTROL 2 3 3 Syllabus
 1. Engine exhaust emissions Petrol engine Diesel engine Gas engine
 2. Nitric Oxides (NOs) emissions Effect of ignition retard and Effect of ignition advance In-cylinder and out-cylinder control
 3. Gas re-circulation effects Oxidizing gas re-circulation Non-oxidizing gas re-circulation Exhaust gas re-circulation
 4. Commercial exhaust gas re-circulation system Components Constructional details Installation details Performance Merits and demerits
 5. Hydrocarbon (HC) emissions In-cylinder control Out-cylinder control
 6. excess air effects on spark ignition engine 7. Carbon mono-oxide (CO) emissions
 In-cylinder control Out-cylinder control
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 8. Soot and particulate emissions Physics of formation
 9. H. C trade off with NOs Soot and NOs relation Particulate versus NOs emissions
 10. Out-cylinder emissions control Exhaust manifold chemical reaction Chemical reaction requirements Space, temperature and time requirements Supply of additional oxidizer Introduction to thermal reactors
 11. Thermal reactor Components Constructional details Installation details Performance Merits and demerits
 12. Catalytic converters Components Constructional details Installation details Performance Multi way catalytic converters Electrically heated and metal based converters Converter cell geometries
 13. Sulphur oxides emissions Formation of sulphuric acid Acid rain and its effects.
 14. Emissions environmental implications Human safety and health Photochemical reaction Smog
 15. Noise emissions Ideal heat releasae diagram of engines Actual heat release diagram Peak hear release (PHR) periods and Methods of eliminating (PHR)
 Teaching Lectures: 30 * 2 hours: 4 * 2 hours be fixed for tutorials. Assessment
 One 3 hours examination. One viva-vive examination (Laboratory reports assessment /viva-voce
 examination marks ratio 30 : 20)
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 Text book
 Internal combustion engine fundamentals – J Heywood Reference book
 1. The internal combustion engine in theory and practice. MIT press – C. F Taylor
 2. Introduction to internal combustions. 2nd Ed. – R Stone List of experiments
 1. Exhaust gas analysis of combustion products. 2. CO emissions of a petrol engine at full range of load and speed. 3. NOx emissions of a petrol engine at full range of load and speed. 4. HC emission of petrol engine at full range of load and speed. 5. Engine performance with and without thermal reactor. 6. Efficiency of catalytic converter. 7. Engine performance with and without exhaust gas re-circulation
 (EGR) 8. Effects of EGR on engine power, cylinder pressure and temperature
 variations. 9. Effect of EGR on noise and hydrocarbons emissions 10. Effect of usig fuel blends on petrol engine performance. 11. Effect of using fuel blends on diesel engine performance. 12. Effect of using fuel detergents of diesel engine performance.
 BT(Auto)473 HEAT & MASS TRANSFER 2 3 3 Syllabus
 1. Review of modes of Heat transfer Conduction Convection and Radiation
 2. Conduction of heat in Pipes and Cylinders
 3. Convective heat transfer Under natural and Forced draft conditions In piping network and Engine cylinders and blocks
 4. Combined conduction and convection heat transfer in
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 Piping network and Engine cylinders and blocks
 5. Heat exchangers Hear transfer across the engine radiators. Effect of radiator scaling and chocking on heat transfer rates
 6. Radiation heat transfer across Engine components and Engines systems Combined radiations and convective heat transfer in laminar and
 turbulent flow conditions Introduction to boundary layer effects
 7. Introduction to mass transfer Mass diffusivity and Fick’s law Mass diffusion without chemical reaction
 8. Introduction to dimensionless numbers Definitions of different numbers Their significance governing Solids Liquids and Gases
 Teaching Lectures 30 * 2 hours; 4 * 2 hours be fixed be tutorials. Assessment
 One 3 hours examination One viva-voce examination (Laboratory reports assessment / viva-voce
 marks division ratio 30 : 20) List of experiments
 1. Determination of relationship between Nussets and Reynolds numbers for a stream of air flowing around and parallel to a heated tube (annular flow)
 2. Determination of relationship between Nussets and Reynolds numbers for a stream of air flowing through a tube with heated inner section.
 3. Determination of the natural convection hear transfer coefficient at different pressures.
 4. Effects of orientation of the heat source on the convection heat transfer coefficient.
 5. Effect of changes of shape of the heat source on natural convection. 6. Determination of temperature gradients and heat flows in various
 specimens of high conductivity and across thin sections of insulation. 7. Performance of a single pass parallel flow heat exchanger. 8. Performance of a single pass cross flow heat exchanger.
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 9. Performance of a single pass counter flow heat exchanger.
 BT(Auto)483 PROJECT 0 6 2 Procedure
 The department will assign the title and necessary details of the technical work relating to the subject of project, out of the departmental projects list.
 The project topic may emerge following discussion with potential supervisor.
 The project topic may be initiated by nay of the organizations of local or provincial level or other, but necessarily through supervision from within the department.
 The nature of project may be predominantly design, experimental, computing/ analysis or sometimes a critical literature survey.
 The department will depute one member of the faculty to act as project supervisor.
 The number of students in a project will not exceed three. Guidelines will be issued to students relating to he format and
 presentation at suitable time in advance so that the project could be completed and report could be submitted in time for evaluation.
 Progress made buy the students comprising the group for project t will be assessed with regular intervals of time throughout the specified period for the completion of the project. Record will be maintained by the department of the awarded sessional marks.
 The submitted project report will be evaluated and the students will be presented for oral examination before the external examiner.
 The award list will be prepared and signed by both external examiner and the departmental project supervisor (also called internal examiner.
 A minimum of two copies of the final project report will be submitted to the department for record and future reference.
 Supervision Technical assistance and guidance will be provided throughout the academic session by the supervisor to enable the students to do and compile the work carried out by them in the form of a report. Assessment One viva-voce examination (assessment of the project report / viva-voce marks division ratio 55: 50).
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 CURRICULUM OF B-TECH. (MECHANICAL – REFRIGERATION & AIR-CONDITIONING)
 Note: Since 1st & 2nd Year are common, the study scheme for 1st &
 2nd year can be seen in B-Tech. Mechanical (General)
 B-TECH(HONS) MECHANICAL - REFRIGERATION & AIR-CONDITIONING
 3rd Year S.# Course
 Code Subject T P C Marks Total
 1 BT(IPS)312 Islamic & Pakistan Studies 2 0 2 100 0 100
 2 BT(MT)312 Communication Skill-II 2 0 2 100 0 100
 3. BT(MT)322 Industrial Economics 2 0 2 100 0 100
 4. BT(RAC)313 Alternative Heating & Cooling Systems 2 3 3 100 50 150
 5. BT(RAC)323 Gas Dynamics 2 3 3 100 50 150
 6. BT(RAC)333 Heat and Mass Transfer 2 3 3 100 50 150
 7. BT(RAC)343 Advance Refrigeration 2 3 3 100 50 150
 8. BT(RAC)353 Mechanical vibration and Noise 2 3 3 100 50 150
 9. BT(RAC)363 Industrial Air-conditioning Systems Design 2 3 3 100 50 150
 10. BT(RAC)373 Heating, ventilator & Air-Conditioning – System & Equipment
 2 3 3 100 50 150
 1000 350 1350
 20 21 27

Page 208
                        

208
 4th YEAR
 S.# Subject T P C Marks Max Total
 1 BT(MT)412 Quality Control & Assurance 2 0 2 100 0 100
 2. BT(RAC)423 Cryogenics 2 3 3 100 50 50
 3. BT(RAC)432 Estimation & Costing 2 0 2 100 0 100
 4. BT(RAC)443 Cold Storage Plants 2 3 3 100 50 150
 5. BT(RAC)453 Advanced Air-conditioning 2 3 3 100 50 150
 6. BT(MT)4X3 Instrumentation & Control 2 3 3 100 50 150
 7. BT(RAC)463 Refrigeration & Air-conditioning Design 2 3 3 100 50 150
 8. BT(MT)462 Occupational Safety & Health 2 0 2 100 0 100
 9. BT(RAC)473 Project 0 9 3 0 150 150
 16 21 23 800 300 1100
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 DETAILS OF COURSES
 B-TECH. MECHANICAL (REFRIGERATION & AIR-CONDITIONING)
 BT(IPS)312 ISLAMIC & PAKISTAN STUDIES 2 0 2
 (For detail see common/general courses)
 BT(MT)312 COMMUNICATION SKILL-II 2 0 2 1. Communication Environment
 Organizational Structure, International Communication, Nondiscriminatory Communication, Communication Channels.
 2. Communication and Technology Presentation Graphics & Word Processing, Fax, Email, Internet & voice Mail, CD-ROM & Online Databases, Teleconferencing, Audio Visual Aids.
 3. Presentation Skills Defining Objective, Audience Analysis, Style & Tone, Credibility, Opening, Closing & Main Ideas, Use of Audio Visual Aids.
 4. Meetings & Interviews Participating in Meetings, Chairing a Meeting, Asking and Answering Questions in Meetings, Preparing Resumes, Preparing for Interviews, Asking and Answering Questions in Interviews.
 5. Letters and Memos Formats, Positive and Negative Messages, Persuasive Communication, Requests
 6. Technical Report Writing Introduction and Importance, General Formats, Short & Long Reports, Proposals, Quoting References.
 Text Books: 1. Murphy H.A. Hildebrandt H.W. and Thomas J.P. EFFECTIVE
 BUSINESS COMMUNICATION. McGraw-Hill, USA. Reference Books: 1. Morrisey G>L> Sechrest T.L. and Warman W>B> LOUD AND CLEAR.
 Addison Wesley Publishing Company, USA. 2. Beebe S.A. and Beebe S.J. PUBLIC SPEAKING. Allyn and Bacon,
 USA.
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 BT(MT)322 INDUSTRIAL ECONOMICS 2 0 2 COURSE CONTNTS:
 1. Value and Cost Concepts Terminology, The General Economic Environment, Cost Driven Design Optimization,
 2. Time Value for Money The Concept of Equivalence, Present Value, Future Value, Uniform Series, Discounted Cash Flow,
 3. Applications of Money-Time Relationships 4. Benefit/Cost Ratio 5. Depreciation and Obsolescence 6. Costing
 Coast Factors, Product Cost and Selling Price, Project Cash Flows, Absorption Coasting, Marginal Costing, Breakeven Analysis,
 7. Replacement Analysis Factors to be considered, Economic Life of Asset, Comparison and Replacement,
 8. Risk Analysis Sources of Uncertainty, Sensitivity Analysis, Optimistic-Pessimistic Estimates, Risk Adjustment
 9. Capital Financing Financing with Debt Capital, Financing with Equity Capital, Leasing, Capital Allocation.
 Text Books:
 1. DeGarmo E.P. Sullivan W>G> Bontadelli J.A. and Wicks E.M. ENGINEERING ECONOMY. Prentice-Hall International, Inc., USA.
 Reference Books:
 1. Morris C. QUANTITATIVE APPROACHES IN BUSINESS STUDIES. Pitman Publishing, UK.
 2. Tung A. and Thomas P.A. ENGINEERING ECONOMICS FOR CAPITAL INVESTMENT ANALYSIS. Prentice-Hall. UK.
 3. Horne J.C.V. and Wachowicz, Jr. J. M. FUNDAMENTALS OF FINANCIAL MANAGEMENT. Prentice-Hall International, Inc., USA.
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 BT(RAC)313 ALTERNATIVE HEATING &
 COOLING SYSTEMS 2 3 3
 COURSE CONTENTS: Non conventional Refrigeration systems. Vortex tube refrigeration system. Thermo-Electric Refrigeration system. Refrigerant mixtures. Cooling by adiabatic De-magnetization, Heat pump circuits Heat pump working on Bell Colman cycle. Industrial application of heat pump. Heat sources for heat pump Air, ground water, earth, solar energy, and performance of heat pump. Sizing of heat pump. Solar heating of building. Heat requirements. Design of a collector for building. Storage of thermal energy, Economic analysis. Solar cooling of buildings. Cooling requirements. Design of a collector for solar cooled buildings. Storage of energy at high and low temperatures. Solar assisted refrigeration and heat pump system. Solar driven absorption air conditioning system. Photo-VOLTAIC Cooling System Thermo-electric system performance. Solar refrigerators for use in the Vaccine cold chain. Solar cold storage Calcium Chloride/ Ammonia Solar Absorption refrigeration’s Text Books.
 1. Heating Ventilation and air conditioning by W.G.SEVERNS 2. Modern Air Conditioning Practice by M.C.HARRIS 3. Refrigeration and Air Conditioning (Environmental Engineering by
 S.C.ARORA and S.DOMKUNDWAR 4. Refrigeration and Air Conditioning by W.F.STOCKER.
 Reference Books:
 1. ASHRAE hand book ( FUNDAMENTALS) 2. Modern Refrigeration & Air Conditioning by ALTHOUSE.
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 BT(RAC)323 GAS DYNAMICS 2 3 3
 COURSE CONTENTS: Introduction: Recapitulation of laws and thermodynamics relations; Sonic velocity; Propagation of a small disturbance in a compressible flow and Mach cone; Isentropic flow. Governing equations; Local isentropic stagnation properties; Normal Shock occurrence and analysis; Fanno flow and Fanno lines; Rayleigh flow and Rayleigh lines; Representation of shock wave phenomenon on the Fanno and Rayleigh lines superimposed; Flow through converging-diverging nozzle, condition for maximum flow, critical pressure, Back pressure and its effect on shocks in nozzles; Adiabatic flow in ducts with friction, with friction, flow with heat addition and removal. High temperature flow and low density flow. Text Books:
 1. Gas Dynamics by ALI BULENT CAMBEL AN DBURGESS H. HENNINGS
 2. Elements of Compressible Flow by B. Imree 3. Gas Dynamics by MURICE J. ZUCROW and Joe D. Hoffman
 Reference Books:
 1. Dynamics and Thermodynamics of fluid flow by Shepro. List of Experiments.
 1. Measurement of gas flow temperature using different techniques. 2. Measurement of gas flow pressure using different techniques. 3. Measurement of gas velocity profile across a section. 4. Pressure variation along the length of a converging pipe at low Mach
 numbers. 5. Pressure variation along the length of a diverging pipe at low Mach
 numbers. 6. Estimation of pressure losses across honeycombs installation. 7. Estimation of pressure losses across mashes installation. 8. Estimation of saving in pressure losses using flow deflectors. 9. Measurement of gas flow discharge rate.
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 BT(RAC)333 HEAT & MASS TRANSFER 2 3 3 COURSE CONTENTS: Definition of three modes of heat transfer, convection, conduction and radiation. Fundamental equation. Relation to thermodynamics, conservation of energy requirement Conservation of energy for a control volume, the surface energy balance. Conduction: Introduction to conduction, the conduction rate equation, Fourier’s Law, boundary and initial conditions. Conduction through a plane composite walls, cylinders and spheres, with constant and variable thermal conductivities, with and without heat generating sources. Heat transfer from extended surfaces of fins, fins performance. Transient conduction heat transfer by lumped compacitance method. Boit number. Convection: Introduction to convection. The convection boundary layer, the velocity and thermal boundary layer in laminar and turbulent flow. Laminar and turbulent flow over a flat plate. Internal flow through pipes, Reynolds number, Prandtl number, Nusselt number, Stanton number, Eckert number, flow across cylinders, spheres and banks of tubes, Reynolds analysis, shear stress, friction coefficient for fully developed flow free convection. Boiling, condensation, freezing and melting. Radiation: Introduction to radiation, Radiation intensity, its relation to emission, black body radiation, absorptivity, reflectivity transmissivity, Wien’s displacement law. The Stephan-Boltzman law Kirchoff’s law. The grey body. Radiation exchange between surfaces. The view factor, black body radiation exchange, radiation exchange between grey bodies infinite planes, cylinder, with and without enclosures, re-redacting surface. Heat Exchangers: Types, the overall heat transfer coefficient. Log mean temperature difference, parallel flow and counter flow heat exchanger. Multipass and cross flow heat exchanger the effective NTU relations and methods. Mass Transfer: Introduction to mass transfer. Fick’s law of diffusion mean diffusion coefficient. Schmidt number.
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 Text Books 1. Heat Transfer by J/P/Holman 2. Fundamentals of Heat and Mass Transfer by Incopera & Dewittea
 Reference Books:
 1. Heat Transfer by Krieth List of Experiments:
 1. To find the thermal conductivity of the slab material. 2. To find the thermal conductivity of the cylindrical shape. 3. Determination of relationship between Nuselt and Reynold numbers
 for a stream of air flowing around and parallel to a heated tube. 4. Determination of relationship between Nussult and Reynold number
 for a stream of air flowing through a tube with heated inner section. 5. To find the overall heat transfer coefficient of a parallel flow heat
 exchanger experimentally. 6. To find the overall heat transfer co-efficient of a counter flow heat
 exchanger by non-dimensional analysis. 7. To find the over all heat transfer co-efficient of a parallel flow heat
 exchanger by on dimensional analysis. 8. To find the effectiveness of a parallel flow heat exchanger on the
 basis of temperature. 9. To find the effectiveness of a parallel flow heat exchanger on the
 basis of temperature. 10. To find the effectiveness of a parallel flow heat exchanger by NTU
 methods. 11. To find the effectiveness of a counter flow heat exchanger on the
 basis of temperature. 12. To find the effectiveness of a counter flow heat exchanger by NTU
 method.
 BT(RAC)343 ADVANCE REFRIGERATION 2 3 3 COURSE CONTENTS: Review of thermodynamic principles Evaluation of thermodynamic properties of real fluids. Refrigerants, their properties and application. Air/Gas cycle refrigeration: Types and components used in the system , Analysis of air refrigeration cycle. Steam Jet refrigeration. Vapour Compression refrigeration: Analysis and performance characteristics of the complete cycle Analysis and performance of multi pressure system.
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 Analysis of the performance of compressor, condensers, evaporators and expansion devices. Reciprocating Compressor Refrigeration compressor; compression cycle, piston displacement, theoretical refrigerating capacity; actual refrigerating capacity; total volumetric efficiency; variation in compressor capacity with suction temperature; effect of condensing temperature on compressor capacity; compressor horse power; variation in compressor H.P with suction temperature effect of condensing temperature on compressor H.P. Isothermal versus isentropic compression; water-jacketing the compressor cylinder, wet compression. Effect of compressor speed on H.P. effect of suction superheat on compressor performance compressor rating and selection; condensing unit rating and selection. Condensers Condenser load; condenser capacity; condenser application; air-cooled condenser. Air quantity and velocity; rating election of air cooled condensers; water cooled condenser system; fouling rates; water cooled condensers; rating and selection of water cooled condenser. ABSORPTION REFRIGERATION SYSTEM. Analysis of absorption systems, Mathematical / thermodynamic analysis of Li-Bromide water system and ammonia-water system. Thermo-electric refrigeration. SYSTEM EQUILIBRIUM:- System balance, graphical analysis of system equilibrium, Decreasing or increasing evaporator and condensing unit capacity, system capacity verses calculated load, variation in system capacity, Capacity control, evaporator capacity control, compressor capacity control. ADVANCE METHODS OF DEHUMIDIFICATION. Liquid absorption, solid absorption, Process dehumidification, Absorption dryness for evaluated pressures. Text Books.
 1. Principles of Refrigeration by R.J.Dossety 2. Refrigeration and Air Conditioning y Jordan and Priester 3. Refrigeration and Air Conditioning by W.F.Stocker.
 Reference Books
 1. ASHRAE Guide.
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 List of Experiment 1. Find the C.O.P. of refrigerator. 2. Effect of condensing temperature on the performance of a refrigerator. 3. Efficiency of a refrigerator 4. Testing of compressor, motor, fan, motor, for open ground or short. 5. Testing of Thermostatic Expansion value. 6. Construction of pressure enthalpy diagram for a vapor compression
 system refrigeration and its performance measurement. 7. To check the performance of a vapor compression system refrigerator
 by varying the heat input to the evaporator. 8. Find the cooling effect rate of moisture removal capacity of an air
 conditioning unit. 9. Evaporator heat transfer Characteristics. 10. Condenser heat transfer Characteristics. 11. Over all energy balance. 12. Operating Characteristics with speed.
 BT(RAC)353 MECHANICAL VIBRATION & NOISE 3 5 3
 COURSE CONTENTS: Vibration theory: Oscillatory motion, Harmonic motion, Periodic motion. Vibration terminology. Free vibration. Equation of motion. Energy method. Viscously damped free vibration. Logarithmic decrement, Harmonically exited vibration, forced harmonic vibration. Causes of Vibration in Machines: Unbalance Misalignments Rubs, Looseness, Excitation, Oil whirl, others. Vibration Measurement and Analysis: Displacement probes, Velocity pickups, Accelerometers Equipment Mounting, Data Collection, Machines. Vibration Control Techniques: Source alteration, Isolation, Inertia Blocks, Active systems, Dynamic Vibration, Absorbers Damping. Text Books
 1. Principles of vibration-B.H. Tongue 2. Fundamentals of mechanical vibration by Kelly
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 Reference Books: 1. Vibration theory and applications-William T and Thompson. List of experiments:
 1. Application of computer for solving set of equation 2. Demonstration on beam vibration 3. Demonstration on simple spring mass system and related calculation 4. Demonstration on vibration of shafts 5. Computer simulation of beams and rod vibration 6. Demonstration on damped vibration and analysis 7. Demonstration on Relay analysis 8. Computer simulation of whole range of vibrating components
 FUNDAMENTALS OF NOISE CONTROL COURSE CONTENTS: Development of the acoustic plane wave equation. Introduction of concepts of acoustics impendence, acoustic energy density, acoustic intensity and acoustic power. Sound wave characteristics, frequency period wavelength and velocity of sound. Sound power level, Sound pressure level. Adding, subtracting and averaging decibels. Hearing. Hearing loss and psychological effects of noise. Sources of noise, Estimation of noise-source sound power, Fan or blower noise, electric motors as a source of noise, pump noise, Air compression noise, Noise produced by Typical Building and construction equipment, Home appliance noise. Acoustical Material and structures:
 (a) Sound absorbing materials. Porous materials, Noise reduction coefficients, Panel absorbers.
 (b) Duct Noise Flow noise in ducts, Duct design consideration.
 (c) MUFFLERS
 1. Absorptive mufflers, Lined ducts parallel and blocked-line of sight
 baffles lines blends, plenum mufflers. 2. Reactive Mufflers expansion chambers, cavity resonators. 3. Prefabricated mufflers 4. Pipe wrapping materials
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 Text Books:
 1. Refrigeration and air-conditioning Stocker and Johns. 2. Industrial noise and vibration control J.D. IRWAN & E-F-GRAF 3. Fundamentals of acoustics by L.E.KINSER AND A.R.Frey.
 Reference Books:
 1. ASHRAE HAND BOOK (system BOLUME)
 BT(RAC)363 INDUSTRIAL AIR-CONDITIONING
 SYSTEMS DESIGN 2 3 3 COURSE CONTENTS: Piping and duct design for forced circulation hot water system. Joints and branches, grills, heating and cooling coils, damping system, Insulation; Equivalent length and diameter. Pipe design for gravity flow, Design of small one, Pipe forced circulation system, Design of forces circulation, gravity circulation Warm air system. Design out door weather, conditions for a heating system. Designing of cooling towers and spray ponds, Design of Unitary air conditioner. Design of panel heating system using heated water, General procedure for panel heating system. Design of warm air panel heating system. General design procedure for Rayon Industry, Tobacco Industry, Textile Industry and match Industry, for year round production of Textile mill and Ice making factory. Text Books:
 1. Heating ventilation and Air-conditioning fundamentals. 2. Design of Air-Conditioning by Edward-G.Pitta
 Reference Books:
 1. Design of Air-Conditioning by Carrie 2. AHRAE GUIDE
 List of Experiments: Design of Piping, Ducts, Panel Heating, Spray Ponds, Cooling Towers, etc. Case study Visit to different concern i.e. Rayon Industry, Tobacco Industry, Textile Industry and match Industry, for year round production of Textile mill and Ice making factory.
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 BT(RAC)373 HEATING, VENTILATOR & AIR-
 CONDITIONING – SYSTEM & EQUIPMENT
 2 3 3
 COURSE CONTENTS: AIR-CONDITIONING AND HEATING SYSTEMS: Air-Conditioning system Selection and Design, All –Air systems, Air-and-water System, Unitary Refrigerant-Based System for Air Conditioning, Panel Heating and Cooling, Cogeneration Systems, Applied Heat Pump and Heat Recovery Systems, Air Distribution Design for small Heating and Cooling Systems, Steam Systems, District Heating and Cooling, Hydronic Heating and Cooling system Design, Condenser Water Systems, Medium an High-Temperature Water Heating Systems, Infrared Radiant Heating. AIR-HANDLING EQUIPMENT: Duct Construction, Air-Diffusing Equipment, Fans, Evaporative Air Cooling, Humidifiers, Air-Cooling and Dehumidifying Coils, Desiccant Dehumidification and Pressure Drying Equipment, Forced-Circulation Air Coolers, Air-Heating Coils, Air Cleaners for Particulate Contaminants, Industrial Gas Cleaning and Air Pollution Control. HEATING EQUIPMENT: Automatic Fuel-Burning Equipment, Boilers, Furnaces, Residential In-Space Heating Equipment, Chimney, Gas Vent, and Fireplace System, Makeup Air Units, Hydronic Radiators, Solar Energy equipment. UNITARY EQUIPMENT: Room Air Conditioners and Dehumidifiers, Unitary Air Conditioners and Heat Pumps, Applied Packaged Equipment, Cods and Standards. Text Books:
 1. Refrigeration and Air Conditioning by Stocher Reference Books:
 1. ASHRAE Hand Book (Fundamentals) List of Experiments:
 1. Case study visit to different plants. Draw the schematics layout of the actual working plants.
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 4TH YEAR
 BT(MT)412 QUALITY CONTROL & ASSURANCE 2 0 2 COURSES CONTENTS:
 1. Introduction to Quality: Quality Concepts, Types and Aspects, Significance of Quality,
 2. Commitment and Leadership Commitment and Policy, Creating or Changing the Culture, Effective Leadership.
 3. Quality Planning Flow C+harting, Process Charting, Purchase Planning, Planning for JIT.
 4. Design for Quality Prevention, Appraisal and Failure Costs, Models for Quality Costing,
 5. Quality Related Costs. Prevention, Appraisal and Failure Costs, Models for Quality Costing
 6. Quality Measurement Significance, Methods,
 7. Tools and Techniques for Quality Improvement Basic Tools, Advance Tools,
 8. Quality Management System (ISO 9000) Significance, Documentations, Implementation and Certification, Audits, Expected Problems,
 9. Environmental Management System (ISO 14000 series) Significance, Documentations, Implementation and Certification, Audits, Expected Problems.
 Text Books:
 1. Oakland J.S. TOTAL QUALITY MANAGEMENT. Butterworth-Heinemann Ltd. UK
 2. ISO 9000 series of standards 3. ISO 14000 series of standards
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 Reference Books:
 1. Feigenbaum. TOTAL QUALITY CONTROL. McGraw Hill Book Co. USA. 2. Gitlow H.S. and Gitlow S.J. TOTAL QUALITY MANAGEMENT IN ACTION.
 Prentice-Hall, UK. 3. Musa k. ISO 9000. Ibrahim Publishers, Lahore. 4. Kuhre, W. L. A PRACFTIAL GUIDE FOR OBTAING ISO 14000
 CERTIFICATION. Prentice-Hall, UK
 BT(RAC)423 CRYOGENICS 2 3 3
 COURSE CONTENTS: Introduction to Cryogenics, Cryogenics fluid, Oxygen, hydrogen, Nitrogen, Argon, Helium etc. Application of cryogenics. Cryogenics systems. Joule-Thomson effect of liquifaction system for gases, gas liquification system. Ideal liquification system, simple Linde Hampson System, Linde-Duel Pressure System, Cascade system, Clande system, Kaptiza system, Hey Lanlf system, Helium refrigeration Liquification system Separation of gases. Ideal process for gas separation, simple condensation or evaporation. Principle of Refrigeration Air Hydrogen Helium Separation System. Measurement of cold behavior of substance at Cryogenics temperatures. Text Books: 1. Cryogenic Engineering by RUSSEL.B.SCOTT Reference Books: 1. ASHRAE Hand Book (FUNDAMENTALS) 1981 List of Experiments
 1. Case study visit to a plant. Draw the schematic layout of the actual 2. working plant. 3. To determine PV, T-S diagrams. 4. To determine the MEP and the effect of intercooling 5. Pressure variation in a multistage compression. 6. Visit to cryogenic Industries.
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 BT(RAC)432 ESTIMATION & COSTING 2 0 2
 COURSE CONTENTS: Preliminary Discussion, Nature and Scope of the field of costing, Basic cost Accounting Terminology, Concepts, systems and Classification of Cost, The Cost Accounting Cycle for a job order Coast Accounting system, Financial and costing statements, Material Control Determining and Minimizing Cost, Sorting and Issuing, purchasing and receiving Labor Coast and payrolls, Factory overheads Classification and Accumulation, Departmentalization, Costing of By Product. Products and joint Products, Estimated Cost accounting of products Direct Costing Procedures of Products, Uniform Cost Accounting systems. Estimation pertaining to marketing, Distribution and Administration Cost, Typical estimating problems, Detail cost estimates for cold storage and central air conditioning systems. Text Books:
 1. Cost Accounting by Matz, Currey and Framb Noble Publishers. USA. 2. Cost Accounting Vol. 1 and Vol. ll by Prof. Nizar-ud-Din Aziz Publishers
 Urdu Bazar Lahore.
 BT(RAC)443 COLD STORAGE PLANTS 2 3 3
 COURSE CONTENTS: FOOD REFRIGERATION: Commercial freezing methods, Microbiology of foods causes of food spoilage. Factors contributing to food spoilage, Methods of food preservation, Chemical freezing. ISOTOPES: Storage life, Storage and packing storage temperature, Air motion, Mixed storages, Frozen storage, Refrigerated warehouse design, Preservation of food in Ice blocks. Air speed, Vapor barrier and specific heats of common food in cold storage, Dairy refrigeration, Homogenizing bulk hardening, Refrigerated transport, Insulation, Aquastat Air Crestarian Crash doors. DISTRIBUTION OF CHILLED AND FROZEN FOOD: Trucks, Trailers, containers, Railroad refrigeration Railway Bogies air conditioning, Marine refrigeration, retail food store refrigeration, Refrigeration in the chemical industries. Absorption refrigeration and chemical
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 dehumidification, Design of cold storage plants, Ice making plant and plastic coolers. Text Books: 1. Refrigeration and Air Conditioning by RICHARD C. JORDAN & GAYLE.
 B. PRIESTER Reference Books: 1. Modern refrigeration and Air Conditioning by PRIESTER ALTHOASES &
 TURNQUIEST 2. ASHARE PUBLICATIONS List of Experiments: 1. Case study visit to different plants. Draw the schematics layout of the actual
 working plants. 2. Case study of compartments of cold storages of different plants regarding
 temperature at different levels.
 BT(RAC)453 ADVANCED AIR-CONDITIONING 2 3 3
 COURSE CONTENTS: Psychrometrics, application to air conditioning design. Comfort Air Conditioning, comfort zone. Load & Energy Calculation:- Heat gain by building, Supply and removal of sensible and latent heat. Air Conditioning loads, Heating and cooling. Complete Air conditioning cycles. AIR CONDITIONING AND HEATING SYSTEMS:- System classification, All air systems, Air water systems, Unitary equipment systems roof top units, Direct contact heat and mass transfer. Application to the design of cooling tower and air washers, Cooling and dehumidifying coils, Properties of homogeneous binary solutions, Steady flow processes withy binary mixtures. Rectification of a binary mixture, Production of low temperature, Liquefaction and rectification of gases, Magnetic cooling, Fluid Transportation Equipment, Typical kinds of pumps, Characteristics curves efficiency and power required. Rating and selection of pumps, Heating Equipment, Automatic fuel burning equipment, Boiler furnaces, Hydronic Radiators, solar Energy Equipment, Solar radiation heat gain, solar energy utilization for heating and cooling. AIR CLEANING DEVICES:- Filters, methods of dust removal, method of testing filters, types of air cleaners, Selection of Air cleaners,
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 Text Books: 1. Modern Air Conditioning practice by Harris Conde 2. Refrigeration and Air Conditioning by Priester. Reference Book: 1. Trance Air Conditioning Manual List of Experiments: 1. Representation of Properties of air on Psychrometric charts 2. To trace different processes, heating, humidification cooling and
 dehumidification, etc. for different sessions on chart 3. To determine the characteristics equation of cooling tower 4. Determination of heat loss from duct 5. Determination of heat loss from boiler 6. Determination sensible heat ratio / sensible heat factor 7. Air Conditioning cycle on charts 8. Mass rate of flow of air through ducts orifice
 BT(MT)4X3 INSTRUMENTATION & CONTROL 2 3 3
 COURSE CONTENTS: Instrumentation: Basic concepts, system performance, characteristics, function of instruments for signal conditioning, recording and display equipments Measurement of frequency, velocity, pressure, noise vibration humidity, temperature and flow Transducers, classification and applications, sensors, data acquisition and processing, output devices, actuator, introduction to microprocessor. Control systems: Introduction to the principles of automatic control systems and system response encounted in Mechanical Engineering, Open loop and closed loop systems Analog control, Computers Control, Optimizing control, Feedback system Feed forward system, Temperature, speed, humidity, flow proportional, integral and derivative controls. Control System Operation: Mode of operation of hydraulic, pneumatic, and electrical components, servomotors, process controllers, Relief valve, differential pressure regulating values.
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 Text Books:
 1. Automatic Control Engineering by F.H.RAVEN 2. Engineering Instrumentation and control by T.A. Haslom, G.R. Summers
 and D. Williams. Reference Books:
 1. Design of air conditioning by Edward G.Pitta. 2. Automatic Control System by B.C. Kue. 3. Computer Control of Machines & Processes by Bilinear and Duffle
 List of Experiments:
 1. Demonstration on detail analysis of a practical open loop system 2. Demonstration on detail analysis of a practical close loop system 3. Demonstration on output, input relationship of a control system 4. Demonstration on the working principle of a comparator 5. Demonstration on system stability 6. Demonstration on algebric solution details of different control
 systems 7. Demonstration on graphical solution techniques and plants 8. Demonstration on speed control system 9. Demonstration on signal processors 10. Demonstration on signal amplifier 11. Computer simulation of control systems 12. Data acquisition using computer 13.Data processing using computer 13. Demonstration of temperature humidity control systems.
 BT(RAC)463 REFRIGERATION & AIR-CONDITIONING DESIGN 2 3 3
 COURSE CONTENTS: Design of refrigeration equipment, Compressor, Condenser, throttling device and evaporators, Design of Generations and absorbers for absorption system, Design of cooling towers, Design of air conditioning coils, evaporative condensers, Calculation of transient heating and cooling loads, Air conditioning systems, Load analysis and system capability. Text Books:
 1. Refrigeration and Air Conditioning by RICHARD C. JORDAN & GAYLE. B. PRIESTER
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 Reference Books:
 1. Modern refrigeration and Air Conditioning by PRIESTER ALTHOASE & TURNQUIST
 2. ASHRAE PUBLICATIONS List of Experiments:
 Design work, Design of different component of the Refrigerator and Air Conditioning,
 BT(MT)462 OCCUPATIONAL SAFETY &
 HEALTH 2 0 2
 COURSE CONTENTS: Occupational Heath: Classification of heath hazard: Physical, chemical and biological, Source of risk: machinery, noise, electrical failure, indoor air, poor ventilation and lighting conditions, radiation, and ergonomics, Classification of dangerous substances and their toxicity, Routes of entry: skin and eyes lungs and stomach. Occupational exposure limits, Environmental monitoring at work place: measurement techniques, data evaluation and analysis. Safety Technology: Importance of safety practices. Basic concepts of plant safety, Sage machinery design and guarding, Mechanical handling, Manual handling, Access equipment Transport safety, Chemical safety, Electricity and electrical equipment, Fire fighting techniques, Constructions safety, Demolition, Personal protective equipment, Safety Management Techniques: Accident prevention, Health and safety policy, Safe systems of work, First Aid provisions, Health and safety training, Spill response protocols, Accident investigation, recording and analysis, Communicating safety measures, Techniques of inspection, Health and safety regulations at work place. Text Book:
 1. Principles of Health and Safety at Work by A. S. J. Holt. The Institution of Occupational safety and Health, The Cavendish Press Limited. U.K. 1999
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 Reference Books: 1. A Guide to the Control of Substances Hazardous to Health in Design
 and Construction, CIRA Report 125. Thomas Telford Publications London.1993
 2. Industrial Hygiene and Toxicology Vol.1: General Principles. Ed. F.A. Patty. Interscience Publishers, New York
 BT(RAC)473 PROJECT 0 9 3
 Procedure: The department will assign the title and necessary details of the technical work relating to the subject of the departmental projects list. The project topic may emerge following discussions with potential supervisor. The project topic may be initiated by any of the organizations of local or provincial level or others, but necessarily, through supervision from within the department. The nature of project may be predominantly design, experimental, computing / analysis or sometimes a critical literature survey. The department will depute one member of the faculty to act as project supervisor. The number of students in a project will not exceed three. Guidelines will be issued to students relating to the format and presentation at suitable times in advance so that the project could be completed and report could be submitted in time for evaluation. Progress made by the students comprising the group for project will be assessed with regular intervals of time throughout the specified period for the completion of the project. Record will be maintained by the department of the awarded sessional marks. The submitted project report will be evaluated and the students will be presented for oral examination before the external examiner. The award list will be prepared and signed by both external examiner and the departmental project supervisor (also called internal examiner). A minimum of two copies of the final project report will be submitted to the department for record and future reference. Supervision Technical assistance and guidance will be provided throughout the academic session by the supervisor to enable the students to do and compile the work carried out by them in the form of a report. Assessment: One viva-voce examination (assessment of the project report / viva-voce marks division ratio 50:50)
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 GENERAL RECOMMENDATIONS
 1. Deficiency of lab equipment required for B-Tech be made up arranged through Higher Education Commission .
 2. To bring more emerging technologies into the fold of B-Tech
 program, viz:-
 a. Mechatronics b. Electromedical
 3. All B-Tech curricula be revised after every 3 to 4 years. 4. All the stake holders viz B-Tech Pass Outs, Faculty, End
 Users/Industrialist be included in all the future NCRC’s to make it more comprehensive.
 5. Entry test be introduced for B-Tech applicants and should be
 conducted through the university concerned.
 6. A committee be constituted at HEC level to recommend measures for enhancing employment prospects of B-Tech Pass outs viz vertical mobility and recruitment & service rules at federal and provincial levels.
 7. The scope of Apprentice-ship Scheme be extended to encompass
 the OJT of B-Tech program as well.
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