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MECHANICAL SYSTEMS DESIGN

UNIT  I

Engineering Process and Systems Approach:

Basic concepts of systems, attributes characterizing a system, system types. Application of systems concepts in Engineering, advantages of systems approach, basic problems concerning systems. Concurrent Engineering. A case study: e.g. viscous lubrication system in wire drawing.                                                                                            
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Problem Formulation:
Nature of engineering problems, Needs statement, hierarchical nature of systems, hierarchical nature of problem environment, problem scope and constraints. A case Study: e.g. heating duct insulation – system high- speed belt drive system.      
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UNIT II

System Theories:

System analysis, Black Box approach, state theory approach, component                       integration approach, Decision process approach; A case study : e.g. automobile instrumentation panel system.     
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System Modeling: 
Need of modeling, Model types and purpose, linear systems, mathematical modeling, Concepts; A case study: e.g. A compound bar system.    
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UNIT III

Graph Modeling and Analysis:

Graph Modeling and analysis process, path problem , Network flow problem, A case study: e.g. material handling system.
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Optimization Concepts: 

Optimization process, selection of goals and objectives- Criteria, methods of optimization analytical, combinational, subjective. A case study: e.g. aluminium extrusion ion system.   3
UNIT IV

System Evaluation:
Feasibility assessment, planning horizon, time value of money, financial analysis. A case study: e.g. manufacture of a Maize-Starch system.
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Calculus Methods for optimization:

Model with one decision variable, model with two decision variables, model with equality constraint, Model with inequality constraint. A case study: e.g. optimization of an insulation – system.
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UNIT-V

Decision Analysis:

Elements of a decision problem, decision making, under certainty, uncertainty risk and conflict Probability  density function, Expected monetary value, utility value, Baye’s theorem: A case study: e.g. Installation of a Machinery.
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System Simulation:

Simulation concepts, simulation models, computer applications in simulation, spread sheet simulation. Simulation process, problem definition, input model construction and solution, limitations of simulation approach. A case study: e.g. An inventory control in a Production – Plant.
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