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PART II: BASIC MECHANICAL ENGINEERING

(2019 Scheme)
Max. Marks:50 Duration: 90 min
PART A
Answer all questions, each carries 4 marks.
12 With the help of a block diagram explain the fuel system of CI engines. 4)
13 What is meant by priming of a pump? Why is it necessary in a centrifugal (4)
pump?
14 Why gear drives are called positive drives, Whereas belt and rope drives are (4)

not considered positive?
15 Compare CAD and CAM. (4)
16 Explain the advantages and disadvantages of rapid manufacturing systems. 4)
PART B
Answer one full question from each module, each question carries 10 marks

Module-1V
17 Calculate the ideal air standard thermal efficiency based on the Otto cycle (10)

for a petrol engine with a cylinder bore of 50mm and stroke of 75 mm and a
clearance volume of 21.3 cm’
OR
18 a) | kg ofair at temperature of | 5°C and pressure of 100 kPa is taken through a (8)
Diesel cycle .The compression ratio is 15 and the heat added is 1850 KJ
Calculate the ideal cycle efficiency?

b) Give the comparison between two stroke and four stroke engines. (2)
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Module-V
19 a) With the help of a neat sketch explain the working of a simple unitary air (6)
conditioning system.
b) Define humidity ratio and relative humidity. (4)
OR
20 Explain with a neat sketch, the working of a Pelton turbine (10)
Module-VI
21 a) Explain the general procedure used in making a sand mould for the casting 4)
b) Describe the direct extrusion and indirect extrusion with sketches (6)
OR
22 Discuss any four operations that can be performed on a lathe with simple (10)

sketches.

Ekokok



ANSWERS:
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4. Kequirement oI SKilied part programmer.
6.18 CAD/CAM

Computer-Aided Design (CAD) can be defined as any design activity that involves the
effective use of the computer to create, modify, or document an engineering design. CAD involves
creating computer models (2D drawings or 3D models of physical components) defined by
geometrical parameters. These models typically appear on a computer monitor as a three-dimensional
representation of a part or a system of parts, which can be readily altered by changing relevant
parameters. CAD also used to have a conceptual design and layout of products, through strength and
analysis of assemblies to define the manufacturing methods of components.CAD systems enable
designers to view objects under a wide variety of representations and to test these objects by
simulating real-world conditions.

Computer Aided Manufacturing (CAM) refers to an automation process, which accurately
converts product design and drawing or the object into a code format, readable by the machine to
manufacture the product. CAM systems are associated with Computer Numerical Control (CNC)
systems. CAM complements the CAD systems to offer a wide range of applications in different
manufacturing fields. A CAM system controls manufacturing operations performed by machine tools
(such as milling machine, lathe, etc.) and other industrial tools. It moves the raw material to different
machines within the system by allowing systematic completion of each step. Finished products can
also be moved within the system to complete other manufacturing operations such as packaging.
CAM can be applied to the ficlds of mechanical, electrical, industrial and acrospace engineering.

The term CAD/CAM system is used if it supports manufacturing as well as design
applications. CAD and CAM are concerned principally with the engineering functions in design and
manufacturing, respectively. Product design, engineering analysis, and documentation of the design
(eg. drafling) represent engineering activities in the design function. Process planning, NC part
programming, and many other activities associated with CAM represent engineering activities in
manufacturing. In addition, CAM also includes other functions of manufacturing such as material
requirements planning, production scheduling, computer production monitoring, and computer
process control.
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Rapid Prototyping — Advantages

Speed: part or product designed and tested in a short timeframe.

Cost: most cost-effective among the forms of prototyping.

Full-scale model can be prepared in minimum time

Less waste: Because only the material that is needed is used, there is very little (if
any) material wasted.

Rapid Manufaeturing: Disadvantages

Limited Material Selection

Differences in Material Properties of different materials used in layers
High Initial Investment and Required Maintenance Expertise

Limited production scale.
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TWO STROKE ENGINE FOUR STROKE ENGINE

Cycle completed in 2 strokes or 1 Cycle completed in 4 strokes or 2
revolution of crankshaft revolution of crankshaft

More power developed Less power developed

Smaller flywheel Heavier flywheel
Easier design Complicated design
Ports are used Valves are used
Easier to start Not easier to start
Compression ratio is lower Higher compression ratio
Less thermal efficiency Higher thermal efficiency

Operating temperature is more Less operating temperature

Less weight Heavier engine

More noisy engine Less noisy
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Unitary Air Conditioning System
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Working: Low pressure vapour refrigerant from the evaporator is sucked by compressor and
is compressed to a high pressure & is delivered to the condenser. In the condenser, the
refrigerant vapour is condensed to liquid by releasing latent heat of condensation to the
surrounding air. Hot air formed is driven out using a fan. High pressure liquid refrigerant
enters the capillary tube where the pressure is reduced. This low pressure liquid-vapour
refrigerant enters the evaporator. Liquid refrigerant evaporates by absorbing latent heat of
vaporization from the surrounding air. This cold air is delivered to the room using a fan.
Direction of air flow can be changed using a damper. Low pressure vapour refrigerant is
again sucked by compressor. Thus one cycle of operation is completed
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4. Specific or absolute humidity or humidity ratio: It is defined as the ratio of the mass of
water vapour to the mass of dry air in a given volume of moist air, It is generally expressed as
grams of water per kg of dry air,

5. Relative humidity: It is the ratio of mass of water vapour in a given volume of moist air at
a given temperature to the mass of water vapour contained in the same volume of moist air at
the same temperature when the air is saturated.
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Pelton Wheel

A Pelton wheel is an impulse-type water turbine invented by Lester Allan Pelton in the
1870s. The Pelton wheel extracts energy from the impulse of moving water. Nozzles
direct forceful, high-speed streams of water against a series of spoon-shaped buckets, also
known as impulse blades, which are mounted around the outer rim of a drive wheel - also
called a runner.

Main Parts of a Pelton Turbine

+ Nozzle and flow regulating arrangement

* Runner and buckets: Runner is a circular disc on the periphery of which a number of
buckets are fixed.

+ Casing: Prevent the splashing of water.

* Breaking jet: Used to stop the runner.
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Working

Nozzle directs the water against buckets mounted around the runner. When the water jet
strikes the bucket, the impulse energy of the water jet exerts torque (pressure) on the bucket-
and-wheel system, spinning the wheel (runner). In the process, the water jet's momentum is
transferred to the wheel and hence to a turbine. The runner shaft is connected with the
generator, thus the electricity is produced.
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EXTRUSION PROCESS

Extrusion is a process used to create objects of a fixed cross-sectional profile. A material is
pushed through a die of the desired cross-section. The two main advantages of this process
over other manufacturing processes are its ability to create very complex cross-sections, and
to work materials that are brittle, It also forms parts with an excellent surface finish

* Process of forcing a metal enclosed in a container to flow through the opening of a die.

* Metal is subjected to plastic deformation

¢ Metal undergoes reduction and elongation during extrusion

¢ Used for manufacture rods, tubes, circular, rectangular, hexagonal and other shapes both
in hollow and solid form.

Types of Extrusion
a) Direct Extrusion
b) Indirect Extrusion

¢) Cold Extrusion/ Impact Extrusion

a) Direct Extrusion

Direct extrusion, also known as forward extrusion, is the most common extrusion process, It
works by placing the billet in a heavy walled container. The billet (material) is pushed
through the die by a ram or screw. Flow of metal through the die is in the same direction
as the movement of ram. The major disadvantage of this process is that the force required to
extrude the billet is greater than that needed in the indirect extrusion process.
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b) Indirect Extrusion

¢ Also called backward extrusion

¢ Flow of metal through the die is in the opposite direction as the movement of ram
* Hot billet (work piece) is used

* Ram used is hollow

e Billet remains stationary while die is pushed into the billet by the hollow ram

* Less force is required as compared to direct extrusion
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