B.Sc. Part-II

INSTRUMENTATION 

Scheme of Examination

Max. Marks 300




Semester -III

Theory Paper-I: 
Instrumentation Mechanisms




and optical instrumentation –I

Max. Marks: 40



(Internal Assessment: 5 Marks + External Examination: 35 Marks)

 Time : 3 Hours
     Theory Paper-II: 
Measurement techniques and Transducers 
Max. Marks:40



(Internal Assessment: 5 Marks + External Examination: 35 Marks)

 Time : 3 Hours
Semester –IV

Theory Paper-I: 
Instrumentation Mechanisms




and optical instrumentation –II
I
Max. Marks: 40



(Internal Assessment: 5 Marks + External Examination: 35 Marks)

 Time : 3 Hours

     Theory Paper-II: 
Signal conditioners and Vacuum

Max. Marks:40



Instrumentation
(Internal Assessment: 5 Marks + External Examination: 35 Marks)

 Time : 3 Hours

   Paper-III: 
Practical
Max. Marks: 80 
Time: 3+3 Hours (on two days)

(Details of the Conduct of Practical Examination is noted below)

On- job-Training
Viva-Voce     Max. Marks: 60

(on two days)

Practical examinations will be held at the end of even semesters i.e., in 2nd, 4th and 6th semesters. 

    Note: Instructions for paper setter for theory papers.

1. The syllabus in each theory paper is divided in 5 units.  10 questions are to be set. Two questions are to be set from each unit and the students are to attempt any 5 selecting at least one from each unit. A student is to attempt 5 questions in all.

2. 20% numerical problems are to be set .

3. Use of simple(non-Programmable) calculator is permissible.

      4.    Instructions should be imparted using SI System of Units .

       Familiarity with CGS system of units should also be ensured.

Note: Practical
Practical examinations will be held at the end of even semesters i.e., in 2nd, 4th and 6th semesters. 

1. The practical examination will be held in two sessions of three hours each(first session starting in the evening of the first day and the second session in the following morning).

2. Distribution of Marks:

Experiments (Two)




 20+20 Marks

Viva Voce





 20 Marks

Laboratory Record




 20 Marks

3. Laboratory notebook will be assessed by both external examiners. Marks for each experiments, laboratory record and viva voce examination concerning the experiments in the syllabus for each session will be as indicated above.

4. Use of simple(non-Programmable) calculator is permissible

Note: On Job Training: The training will be one month duration and will be undertaken in an  industry on a topic approved by the college.   The candidates will be required to submit a project report and viva voce will be conducted on the basis of this report. 

Syllabus & Courses of Reading

Semester III
Paper – I: Instrumentation Mechanisms & Optical Instrumentation -I.
Max. Marks: 40

External Examination: 35 Marks
Internal assessment: 5 Marks 

Time: 3 Hours

Unit – I
Introduction: 



Material for Instrumentations, bearings, machine bearings vs. instruments bearings. Different types of bearings and guides. 

Locks and Stops: 


Locks, unidirectional locks, stops, stops for linear motion, switching stops, stops for rotary motion. 

Unit II
Couplings: 


Rigid couplings, couplings for shafts with longitudinal shift, coupling for shafts with off set of centers, coupling for shafts with angular misalignment, flexible couplings. 

Clutches:


Claw clutches, friction clutches, clutch engaging devices, special clutches, torque limiting clutches, centrifugal, clutches, over running clutches, single revolution clutch, clutches with permanent magnets. 

Unit-III

Surface texture measurements and gauging:

Testing of screw threads:

Pitch and angle error, External and Internal thread gauges. Testing of gears, involutes geometry, runout, pitch, profile, lead, backlash, and tooth thickness, roundness measurements, lobbing of cylinders, Management inspection and 
quality
control. Automatic dimensional controls manufacturing processes.
Energy storing elements:


 Mass springs; leaf springs, spiral springs, torsion springs, conical disc springs.

Unit-IV

Optical components and their characterization:
Plane mirrors, Achromatic prisms, Direct vision prisms, Right angle prisms, roof prisms, erecting prism systems, cube comer prisms, beam splitter cubes, curved mirrors, lenses, ophthalmic lenses. 

Unit V
Optical materials and fabrication techniques: 


Optical glasses and their characteristics, crystalline materials. 

Optical Machinery: 

Grinding, Polishing, Drilling, trepanning, spherical curve generator, optical tools, abrasives and materials.

Making Optical Components:


Flats mirrors, parallel plates mirrors, lenses, prisms, polishing crystals. 

Books:
1. Manufacturing Science-Amitabha Ghosh & Ashok Kumar Malik, - East-West Press.
2. Manufacturing Process and Systems  -  Ostwald, Munoz , John Wiley.

3. Workshop Technology, Vol. 1, 2 & 3 – Chapman, WAJ, Edward Arnold.

4. Workshop Technology Vol. I &II - Hazra & Chaudhary, Asian Book Comp., New Delhi
5. Fundamentals of Optics- Jenkins and White, Mc Graw Hill 1957

6. Optics and Atomic Physics- Satyaprakash
Paper – II Measurement techniques and Transducers 
Max. Marks: 40

External Examination: 35 Marks 
Internal assessment: 5 Marks

Time: 3 Hours

Unit- I

Introduction: 
Basis concepts of measurements. System configuration (generalized). Problem analysis (Minimum performance required etc.) Basic characteristics of measuring devices such as accuracy, precision, error, intringic absolute and relative errors; uncertainty and random errors, Systematic and instrumental errors, operational errors (human errors).

Unit II

Transducer Classification: 

Definition, Classification (active – passive), classification of electrical transducers, dimensional relationship such as force with density, stress etc. Basic requirements of transducer (ruggedness) linearity. Explain static and dynamic response. 

Unit III

Transducers: Temperature;


Temperature sensors, Classification of temperature sensors based on temperature ranges, Thermo emf, Selection criteria of different types thermocouples, RTDs, Thermistors. 

Unit IV

Strains gauges, Classification of strain gauges, Different bridge configurations. (Wheat-Stone quarter bridge, half bridge, full bridge) Methods of balancing and typical load cell example. 
Unit V


Pressure transducers, Displacement transducers, Flow transducers, Hall effect devices and its applications. 

Books:

1. Principles of Industrial Instrumentation by D.Patranabis, TMH

2. Instrumentation measurement  & Analysis by Nakra, Chaudry, TMH

3. Instrumentation Devices & Systems by Rangan Mani Sarma, TMH

4. Instrumentation for Engineers by  J.D.Turner 

Syllabus & Courses of Reading

Semester IV
Paper – I: Instrumentation Mechanisms & Optical Instrumentation -II.
Max. Marks: 40

External Examination: 35 Marks 
Internal assessment: 5 Marks

Time: 3 Hours

Unit I

Overview of  Locks and Stops, Clutches, Energy Storing Elements, couplings, Bearings. 

Joining:

Adhesive and cemented joints. Joints by elastic deformation, joints by wedge effect, screw joints, press fitted joints, spring joints by plastic deformation,  beaded joints, folded joints, lapped joints, embossed joints, spreaded joints, joints by embedding.

Unit-II

Elements of workshop technology:
Simple manufacturing processes machines tools like lathes, drilling machines, milling machines, shaping machines, metal forming and casting.

Unit III

Functional Mechanisms:

Gear mechanisms, friction wheel mechanism, wedge and screw mechanisms,  linkage mechanisms, integrating mechanisms, differential quantity integrator, 
rate quantity integrator.

Elements in high speed mechanisms:

Inertia, Friction and Energy.

Unit- IV

Testing Optical Components: 

Newton’s interferoscope, Fizeau interferometer Twyman Green interferometer, Mach- Zehnder interferometer. 

Multiple beam interferometers, Fabry-pero interferometer, polarization interferometer shearing interferometer, Autocollimators, Rochi grating test. Foucault knife edge test, Haitmann and other screen tests. Distance measuring interferometers, Bull- testing comparators. 

Unit  V

Fibre Optics: 

Principles of optical fibres. Materials for optical fibre. Production of optical fibres, sources, detectors, couplings. Application of fibre optics – illuminators imaging bundle, endoscopy, communications, fibre optics sensors. 

Optical Instruments: 


Compound microscopes, binocular microscope, projection microscope, binoculars, Telescopes- terrestrial and astronomic, profile projectors. The odolites. 

Books:
1. Manufacturing Science-Amitabha Ghosh & Ashok Kumar Malik, - East-West Press.
2. Manufacturing Process and Systems  -  Ostwald, Munoz , John Wiley.

3. Workshop Technology, Vol. 1, 2 & 3 – Chapman, WAJ, Edward Arnold.

4. Workshop Technology Vol. I &II - Hazra & Chaudhary, Asian Book Comp., New Delhi
5. Fundamentals of Optics- Jenkins and White, Mc Graw Hill 1957

6. Optics and Atomic Physics- Satyaprakash
Paper – II Signal conditioners and vacuum instrumentation 

Max. Marks: 40

External Examination: 35 Marks 
Internal assessment: 5 Marks

Time: 3 Hours

Unit I

Signal Generation and Processing: 
Sine wave generation and amplitude stability, linear frequency control and quadrature output. Saw tooth wave (linear), Square wave generator. Staircase generator. Op amp based filters. 

Unit – II
Detectors: 


Circuit diagrams and applications of Precision rectifiers, peak detectors, sample and hold circuits (aperture time, acquisition time etc.) comparators and qualitative importance of logarithmic amplifiers. Isolation amplifiers, optical isolators, Reference voltage and current 

Unit – III

Signal Conditioners: 


Instrumentation amplifiers, Characteristics, modulation, frequency modulation, pulse width modulators. Emphasis on phase sensitive detectors and their importance extracting signals buried under noise. 

Unit –IV

Introduction to vacuum – fundamentals: 

Gas flow mechanisms, conductance calculations, concept of throughput and pumping speed. Rotary, roots and oil free pumps. Diffusion and sorption pump. Thermo molecular, cryo and ion-pumps. Pressure measurement by hydrostatic, thermal conductivity and ionization gauges. Gauge calibration using spinning rotor diaphragm and selected gauges. 

Unit – V
Vacuum components: traps, baffles, valves, seals and feed troughs. Vacuum material and fabrication techniques. Leak detection techniques, Mass spectrometer and residual gas analysis. High vacuum system design. 

Thin film deposition techniques (thermal evaporation and modifications), sputtering (techniques, advantages, limitations) and various modifications. 

Film thickness measurement and monitoring. Vacuum application: Freeze drying, food processing industry, lamp industry, vacuum metallurgy, vacuum impregnation. 
Books:

1. Principles of Industrial Instrumentation by D.Patranabis, TMH

2. Instrumentation measurement  & Analysis by Nakra, Chaudry, TMH

3. Instrumentation Devices & Systems by Rangan Mani Sarma, TMH

4. Instrumentation for Engineers by  J.D.Turner 
5. Vacuum Deposition of Thin Films- Bousing and Chapman and Hall

6. Vacuum Technology- A Guthrie, John Wiley and Sons

Paper – III 
List of Experiments (Practical)

Max Marks: 80

Time: 6 Hours 

(Two Sessions) 

Section – I

(i) To measure variable high pressure using transducers and draw pressure linearity curve. 

(ii) To Measure the variable stress and surface using transducer. 

(iii) To measure the variable strain using transducers. 

(iv) To study Thermistor or diode as temperature senor and record the temperature of hot bodies. 

(v) To study the fortune LVDT. 

(vi) To study the load cell. 

(vii) To measure Noise level and vibration at a place. 

Section- II

(i) To find the focal length of concave lens by combing it with a suitable convex lens. 

(ii) To find the radius of Curvature of a spherical curved lens or mirror by speedometer. 

(iii) To find the focal length of combination of lenses place at a distance. 

(iv) To set up a microsope and index the refractive index of water with it. 

(v) To find thickness of film by Interference. 

(vi) To set up a Fresnal’s Biprism and find wave length of light by measurement fringe width. 

(vii) To open a rotary pump and set it up again by cleaning it. 

(viii) To study pump speed of rotary pump and measure the vacuum produced by it. 

(ix) To study the pump speed of diffusion pump and measure vacuum produced by it. 

