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Course Objectives: To make the students:

1. Develop the fundamentals of Engineering materials, measurement and reciprocating machines.

2. Develop an ability to understand the Thermodynamic laws, steam generator and reciprocating
machines for solving engineering problems.

3. Demonstrate Engines and Boiler fundamentals using models.

Syllabus

UNIT-I:

Materials: Classification of engineering material, composition of cast iron and carbon steels on iron-carbon
diagram and their mechanical properties; Alloy steel and their applications; Stress-Strain diagram, Hooks law
and modulus of elasticity. Tensile, shear, hardness and fatigue testing of materials.

UNIT-II:

Measurement: Temperature, pressure, velocity, flow, strain, force and torque measurement, concept of
measurement error & uncertainty analysis, measurement by Vernier caliper, micrometer, dial gauges, slip
gauges, sine-bar and combination set; introduction to lathe drilling, milling and shaping machines.

UNIT-III

Fluids: Fluid properties, pressure, density and viscosity; pressure variation with depth, static and kinetic
energy; Bernoulli’s equation for incompressible fluids, viscous and turbulent flow, working principle of fluid
coupling, pumps, compressors, turbines, positive displacement machines and pneumatic machines. Hydraulic
power & pumped storage plants for peak load management as compared to base load plants.

UNIT-IV

Thermodynamics: Zeroth, First, second and third law of thermodynamics; steam properties, steam processes
at constant pressure, volume, enthalpy & entropy, classification and working of boilers, efficiency &
performance analysis, natural and induced draught, calculation of chimney height. Refrigeration, vapour
absorption and compression cycles, coefficient of performance (COP).

UNIT-V
Reciprocating Machines: Steam engines, hypothetical and actual indicator diagram; Carnot cycle and ideal
efficiency; Otto and diesel cycles; working of two stroke & four stroke petrol and diesel IC engines.

Course Outcomes: After successful completion of this course students will be able to:

CO1. Define the essential concepts of thermal, design and production used in Mechanical Engineering.
CO2. Summarize fundamental techniques and process used in power generating machines

CO03. Solve the various problems based on basic concepts of Mechanical Engineering.

CO4. Analyze the various gas, steam and air cycles.

COS. Evaluate the problems of Steam Generator, Thermodynamics, Steam and I.C. engines

CO6. Generate the skills to demonstrate steam Generator and reciprocating machine in depth.
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Lists of Experiments:

Study of simple vertical boilers.

Study of Locomotive boilers.

Study of Babcock and Wilcox boilers.
Study of Lancashire, Cornish and Cochran boilers.
Study of boiler mounting and accessories.
Study of 2 stroke diesel and petrol engines.
Study of 4 stroke diesel and petrol engines.
Study of simple steam engines.

Study of Lathe machine.

Study of Vernier and Micrometer.

Study of Internal Combustion Engine Parts.
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