SEMESTER-V
DEPARTMENT OF INSTRUMENTATION

Category I

(B.Sc. Honours in Instrumentation)

DISCIPLINE SPECIFIC CORE COURSE — 13: Advance Biomedical Instrumentation

(INDSC5A)

CREDIT DISTRIBUTION, ELIGIBILITY, AND PRE-REQUISITES OF THE COURSE

Course Credits Credit distribution of the Eligibility criteria | Pre-requisite
title & course of the course
Code Lecture | Tutori | Practical/ (if any)
al Practice

Advance 04 02 - 02 Class XIl passed Biomedical &
Biomedical with Physics + Electronic
Instrumen Mathematics/Ap | Instrumentat
tation plied ion
(INDSC5A) Mathematics +

Chemistry/

Computer

Science/Informat

ics Practices

Learning Objectives
The Learning Objectives of this course are as follows:

® To realize the importance of the instruments used in critical care units of the
hospital.

e To understand the principle behind the measurement of biochemical signals.

e To understand the concept of instruments used in medical imaging
diagnostics and therapeutics.

e To appreciate the efficiency of the surgical and diathermy apparatus in the
medical incision.

Learning outcomes
The Learning Outcomes of this course are as follows:
e Understand instruments used in critical care and operating units of hospitals
e Gain knowledge of the instruments used for biochemical analysis in healthcare
e Understand the concepts of various medical imaging techniques and their
applications
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e Understand instruments used for medical assistance and therapy

SYLLABUS OF DSC-13

Unit-1 (8 Hours)
Ventilators: Basic principles and types of ventilators.

Anaesthesia Machine: Need of anaesthesia, anaesthesia delivery system, breathing
circuits. Clinical Laboratory Instruments: General principle and working of Blood
Gases Analyzer, Auto-analyser, Blood Cell Counters, ELISA reader.

Unit-2 (8 Hours)
Medical Imaging System: Ultrasound, properties, its generation & detection, types of
transducers, real-time ultrasonic imaging, linear array scanners, X-ray computed
tomography (CT Scanner) principle, contrast scale, scanning system, processing Unit,
viewing, storage. Magnetic Resonance Imaging: Basic principle, working and
construction.

Unit-3 (6 Hours)
Nuclear Medicine System: radioactive emissions, gamma camera, imaging system, ECT
(emission coupled tomography) and its different approaches: positron emission
tomography (PET), Single-photon emission computed tomography (SPECT).

Unit-4 (8 Hours)
Surgical Scopy and Diathermy Equipments: Fibre Optics- Endoscopes -light sources,
video processors, camera, and fibre optic cable, Principles and applications.
Diathermy: Working Principle, Construction, and different types (Infrared radiation
(IR), ultraviolet (UV), short wave, microwave, ultrasonic, and Surgical Diathermy).

Practical component: (60 Hours)

1. Study of ultrasound transducers based on the medical system.

2. Study of vital organs (such as Heart, Kidney, liver, etc) using Ultrasonography.
3. Demonstration of X-ray/Computed Tomography/nuclear imaging.

4. Experiment based on clinical instruments such as Blood cell counter/ ELISA
reader.

Estimation of serum total protein using a spectrometer.

6. Estimation of sodium and potassium in blood serum or urine sample.

7. Project based on designing and applications of Biomedical Instrumentation.

b

Essential/recommended readings
1. Carr J. J, Brown J. M. Introduction to Biomedical Equipment Technology, Fourth
edition, Pearson Education Inc (2010), 2nd edition
2. Khandpur R.S., Handbook of Biomedical Instrumentation, Second edition, Tata
McGraw- Hill Publishing (2009), 2nd edition
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3. Joseph D. Bronzino, The Biomedical Engineering Handbook, IEEE Press (2015), 4th
edition, Volume 1.

4. Richard Aston, Principles of Biomedical Instrumentation & Measurement, Merrill
Publishing Company, (1990), 1st edition

5. Mandeep Singh, Introduction to Biomedical Instrumentation, PHI learning private
limited (2014), 2nd Edition.

6. Cromwell L., Wiebell F. J., Pfeiffer EA, Biomedical Instrumentation and
Measurements, Second edition, Prentice Hall (2010), 2nd Edition.

Suggestive readings
1. John G Webster, Medical Instrumentation Applications and Design, John Willey,
5th Edition, 2020.

2. L A Geddes, L E Baker, Principles of Applied Medical Instrumentation, John
Wiley, Edition 3, 1989.

Note: Examination scheme and mode shall be as prescribed by the Examination
Branch, University of Delhi, from time to time.
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DISCIPLINE SPECIFIC CORE COURSE — 14: Essentials of microprocessor 8085 & 8086

(INDSC5B)

CREDIT DISTRIBUTION, ELIGIBILITY, AND PRE-REQUISITES OF THE COURSE

Course title | Credi Credit distribution of the Eligibility criteria | Pre-
& Code ts course requisite of
Lecture | Tutorial | Practical/ the course
Practice (if any)
Essentials of | 04 03 - 01 Class Xl passed Digital
microproces with Physics + Electronics
sor 8085 & Mathematics/Ap
8086 plied
(INDSC5B) Mathematics +
Chemistry/
Computer
Science/Informat
ics Practices

Learning Objectives

e To understand the general architecture of a microcomputer system

e Tocomprehend the architecture and organization of 8085 and 8086 microprocessor

e To learn the Interfacing of 8-bit microprocessor with memory and peripheral chips
involving system design

e To interpret and classify the instruction set of 8085 microprocessor and distinguish
the use of different instructions and apply it in assembly language programming

e To understand difference between RISC and CISC based microprocessors

Learning outcomes

e Describe the general architecture of a microcomputer system

e Understand the architecture and organization of 8085 and 8086 microprocessor

e Learn the Interfacing of 8-bit microprocessor with memory and peripheral chips
involving system design

e Interpret and classify the instruction set of 8085 microprocessor and distinguish the
use of different instructions and apply it in assembly language programming

e Differentiate between RISC and CISC based microprocessors
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e Understand the architecture and operation of Programmable Interface Devices and
realize the programming & interfacing of it with 8085 microprocessor

SYLLABUS OF DSC-14

Unit-1 (15 hours)

8085 Microprocessor: Introduction to Microprocessor 8085, Pin description of 8085,
Architecture, registers of 8085, addressing modes. Instruction Type and Instruction Set,
Machine Cycle, Instruction Cycle, Timing Diagram, Memory System, Hardware Interfacing
or Types of 1/O Addressing-Interfacing Memory and Peripheral (I/o Mapped I/O and
memory mapped 1/0)

Unit-2 (10 hours)
Programming: Assembly Language Programming, Stacks and Subroutine

Interrupts of 8085: Hardware and Software interrupts, Difference between RISC and CISC
Processor

Unit-3 (10 hours)
Interfacing ICs: Programmable Peripheral Interface: 8255, 8253

Unit-4 (10 hours)
Introduction to 8086 Microprocessor: Introduction to microprocessor 8086:
Architecture of 8086, Pin Diagram, Physical memory organization, Memory Segmentation
(8086), General bus operation, Minimum and Maximum Mode, Addressing modes (8086),
Difference between microprocessor and microcontroller.

Practical component: (30 hours)

1. To write an assembly language program to perform-addition, subtraction.

2. To write an assembly language program to find count of even numbers/odd
numbers from given block of data.

3. To write an assembly language program to find largest/smallest number in given
block of data.

4. To write an assembly language program to perform-multiplication, division.

5. To write an assembly language program to convert a number from one number
system to another.

6. To perform addition/subtraction by interfacing 8085 with 8255 in simple I/0 and
polling mode.

7. To generate a square/rectangular wave by interfacing 8253 with 8085.

8. To write an assembly language program to generate first N terms of an A.P. series.

9. Towrite anassembly language program to generate first N terms of Fibonacci series.

10.To write an assembly language program to arrange the given list of number in
ascending / descending order.

Essential/recommended readings
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Note:

. Ramesh Gaonkar, Microprocessors architecture, programming and Applications,

WileyEastern Ltd. (2013), 6th Edition.

P.K Ghosh & P.R Sridhar, 0000 to 8085 microprocessor, John Wiley & Sons, 2nd
Edition.

. Liu Gibson, Microprocessor Systems: The 8086/8088 family Architecture,

Programming&Design, PHI, 2015, 2"Edition.
K. Udaya Kumar & B.S. Uma Shankar, The 8085 Microprocessor: Architecture,
Programming, and Interfacing”, Pearson Education, 1 Edition, 2008.

. Barry B. Brey and C R Sarma, The Intel Microprocessors 8086/8088, 80186/80188,

80286,80386, 80606, Pearson Education Limited, 8 Edition, 2005.
K. M. Bhurchandi, Advanced Microprocessors & Peripherals. Tata McGraw-Hill
Education, 2013.

Examination scheme and mode shall be as prescribed by the Examination

Branch, University of Delhi, from time to time.
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DISCIPLINE SPECIFIC CORE COURSE - 15: Power devices and Electrical Machines (INDSC5C)

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course Credi Credit distribution of the Eligibility criteria Pre-
title & | ts course requisit
Code Lecture | Tutorial | Practical/ e of the
Practice course
(if any)
Power 04 03 - 01 Class XII passed Semicon
devices with Physics + ductor
and Mathematics/Appl | devices
Electrical ied Mathematics +
Machines Chemistry/
(INDSC5C) Computer
Science/Informatic
s Practices

Learning Objectives

The Learning Objectives of this course are as follows:

Use of electronics for control and conversion of electrical power.

To learn various high-power devices, their construction, and their applications.
To understand the working, construction, and principle of DC and AC machines.
To provide the clear understanding of working and construction of Transformer
To give knowledge about different types of Power Supply.

Learning outcomes
The Learning Outcomes of this course are as follows:
e Understand different power devices and study their construction,
characteristics and turning on circuits.
e Understand the analysis of controlled rectifiers for different loads, inverters, DC
choppers and AC voltage controllers.
e® Familiarize with the basics of DC Machines, Generators and Motors.
e Acquire knowledge about fundamental of Transformer.

SYLLABUS OF DSC-15

Unit-1 (13 Hours)
Power Devices and their applications: SCR, structure, |-V characteristics, Turn-On and
Turn-Off characteristics, ratings, Factors affecting the characteristics/ratings of SCR,
and Gate-triggering circuits. Applications of SCR: Basic series inverter circuit, Chopper
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circuit — Basic concept, step up and step-down choppers. Diac and Triac: Basic
structure, working and |-V characteristic of, application of a Diac as a triggering device
for a Triac.

Unit-2 (13 Hours)
Types of Motor: Comparison of the generator and motor action & interchangeability,
the principle of operation, the significance of back EMF, maximum power, Torque and
speed relation, Characteristics of series, shunt and Compound excited motors &
applications, losses & efficiency, the necessity of motor starters, Three-point starter,
Speed control of DC motors. Induction Motors, Single and three phase Motors,
Stepper Motors, and Servo Motors.

Unit-3 (10 Hours)
Transformer: Types of transformers, Transformer Construction, E.M.F. equation,
Transformer Losses, Condition for maximum efficiency, all day efficiency, Auto
transformers.

Unit-4 (9 Hours)

Supplies: Regulated power supply, Uninterrupted power supply (UPS) and Switched
mode power supply (SMPS).

Practical Components (30 Hours)
1. Study of |-V characteristics of DIAC

. Study of |-V characteristics of a TRIAC

. Study of |-V characteristics of an SCR.

. Study of Load characteristics of D.C. motor.

. Study of Speed control of D.C. motor.

. Study of Load characteristics of Servomotor.

. Study of speed control and blocked rotor test on single phase Inductor motor.

NN ON L W

Essential/recommended readings
1. Electrical Technology, 25th Edition (2017), B. L. Thareja and A. K. Thareja, S.
Chand &
Sons.
2. Power Electronics: Circuits, Devices and Applications, 3rd Edition (2014), M.H.
Rashid, Pearson Education
3. Power Electronics, 2nd Edition (2007), M. D. Singh, K. B. Khanchandani, Tata
McGraw Hill.
4. Electronic Principles, 7th Edition (2007), A. Malvino, D. J. Bates, Tata McGraw Hill.
6. Power Electronics, 4th Edition (2002), P. S. Bimbhra, Khanna Publishers.

Note: Examination scheme and mode shall be as prescribed by the Examination
Branch, University of Delhi, from time to time.
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DISCIPLINE SPECIFIC ELECTIVES (DSE) COURSES OFFERED BY THE
DEPARTMENT

DISCIPLINE SPECIFIC ELECTIVE COURSE: Reliability and Quality Control

(INDSESA)

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

puter
Science/Inform
atics Practices

Course Credi Credit distribution of the Eligibility Pre-
title & | ts course criteria requisite
Code Lecture | Tutorial | Practical/ of the
Practice course
(if any)
Reliability | 04 03 - 01 Class XIl passed | Statistics &
and with Physics + | probability
Quality Mathematics/A
Control pplied
Mathematics/ +
(INDSE5A) Chemistry/Com

Learning Objectives

The Learning Objectives of this course are as follows:
e To provide the thorough understanding of concepts of reliability

e To clarify the basic knowledge of quality concepts and techniques for quality
improvement

® To teach, how to use various control charts for improving the product quality
e To provide the clear understanding of different sampling plans and methods

Learning outcomes
The Learning Outcomes of this course are as follows:

e Acquire the basic knowledge of quality concepts and techniques for quality
improvement

e Learn to use various control charts for improving the quality of products
e Describe and compare the different sampling plans and methods
e Understand the concepts of reliability
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SYLLABUS OF DSE-3

UNIT-1 (12 hours)
Quality Concepts: Meaning of Quality, Approaches- Deming's Approach, Juran's
Approach, Quality of Product, Quality of Service, Cost of Quality, Value of Quality,
Difference between Inspection, Quality Control and Quality Assurance, Evaluation of
Quality control, Quality Improvement Techniques Pareto Diagrams, Cause-Effect
Diagrams Quality Circles, Kaizen, six sigma.

UNIT-2 (11 hours)
Control Charts: Chance and assignable causes, Statistical Basis of the Control Charts
(basic principles, choices of control limits, sample size and sampling frequency,
rational subgroups, analysis of pattern on control charts, warning limits, ARL,
sensitizing rules for control charts, Control Charts for X-bar & R and control chart for
attribute (p, np, c).

UNIT-3 (11 hours)
Acceptance Sampling: Meaning, objective, and types of research, approaches,
Principle of acceptance sampling, Producer’s and consumer’s risk. AOQL and LTPD,
Sampling plans: single, double, OC curve.

UNIT-4 (11 hours)
Reliability: Different types and modes of failure, causes of failure in electronic
components, reliability theory, hazard rate, failure density function, availability,
maintainability, mean time to failure and repair system structures: series, parallel, K-
type, Fault tree analysis.

Practical component: (30 hours)

Descriptive statistics

Control charts for variable

Control charts for attribute

OC curve

Single sampling and double sampling
AOQ curve

A N

Essential/recommended readings
1. D.C. Montgomery, Introduction to Statistical Quality Control, 8th edition, John
Wiley and sons (2019).
2. Reliability Engineering by S.Shreenath, 4th Edition, East West Press (2008).
3. Statistical Quality Control by M. S. Mahajan, 1st Edition, Dhanpat Rai Publishing
Co Pvt Ltd (2016).
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Suggestive readings
1. Reliability Engineering and Quality Management by O.N. Pandey & Bhupesh
Aneja, 1st Edition, 2011.
2. Modern Methods for Quality Control and Improvement, by Harrison M.
Wadsworth, Kenneth S. Stephens, A. Blanton Godfrey, Second edition (17 May
2008)
Note: Examination scheme and mode shall be as prescribed by the Examination
Branch, University of Delhi, from time to time.
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DISCIPLINE SPECIFIC ELECTIVE COURSE :

Communication Systems (INDSE5B)

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course title & | Credits Credit distribution of the Eligibility Pre-
Code course criteria requisite
Lecture | Tutorial | Practical/ of the
Practice course
(if any)
Communication | 04 03 - 01 Class XIl | Analog
Systems passed with | and
(INDSE5B) Physics + | Digital
Mathematics/ | Electroni
Applied cs
Mathematics+
Chemistry
/Computer

Science/Infor

matics

Learning Objectives
The Learning Objectives of this course are as follows:

e Understand basic elements of a communication system.
e Analyze baseband signals in time and frequency domain.
e Understand various analog and digital modulation/demodulation techniques

along with their performances in various transmission environments.

e To understand working of radio receivers and transmitters

Learning outcomes
The Learning Outcomes of this course are as follows:

e Learn in detail about the various components of communication systems like
transmitter, modulator, channel, and receiver
e Gain in-depth knowledge of analog (amplitude, frequency, and phase) and
digital modulation and demodulation techniques
e Understand different multiplexing techniques for efficient utilization of
available bandwidth
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SYLLABUS

Unit-1 (10 hours)
Basic communication system: Block diagram, Noise, Analog and digital
communication, Types of communication systems: optical communication, cellular
communication and satellite communication, LAN

Unit-2 (11 hours)
Amplitude Modulation, Frequency and phase modulation: Definition - AM waveforms
- Frequency spectrum and bandwidth - Modulation index - DSB-SC, SSB-SC, Vestigial
SB - Comparison and application of various AM schemes, Definition-Relationship
between FM & PM - Frequency deviation - Spectrum and transmission BW of FM,
comparison of AM and FM systems.

Unit-3 (12 hours)
Radio Transmitter and Receiver: AM transmitters-High level and low level transmitters
- SSB transmitters - FM transmitters - Block diagram. AM receivers-operation -
performance parameters - Communication Transceivers - Block diagram - SSB receiver
- FM receivers - Block diagram.

Unit-4 (12 hours)
Digital Communication: Pulse Analog Modulation: Sampling theorem, Errors in
Sampling. Pulse Amplitude Modulation (PAM), Time Division Multiplexing (TDM).
Pulse Width Modulation (PWM) and Pulse Position Modulation(PPM). Generation and
detection of PAM, PWM, PPM, PCM- Need for digital transmission, Quantizing,
Uniform and Non-uniform Quantization, Quantization Noise, Companding, Coding,
Digital Formats. Decoding, Regeneration, Transmission noise and Bit Error Rate.
Differential Pulse Code Modulation, Delta Modulation, Quantization noise, Adaptive
Delta Modulation.

Practical component: (30 hours)
1. Study of Amplitude Modulation and Demodulation

Study of Frequency Modulation and Demodulation

Study of Single Side Band Modulation and Demodulation

Study of AM Transmitter and Receiver

Study FM Transmitter and Receiver

Study of Pulse Amplitude Modulation

Study of Pulse Width Modulation

Study of Pulse Position Modulation

Study of Pulse Code Modulation

LN AEWN

Essential/recommended readings
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3
4
5.
6
7

Electronic communication systems- Kennedy, 3rd edition, McGraw
international publications
Principles of Electronic communication systems — L. E. Frenzel, 3rd edition,

McGraw Hill

. Modern Digital and Analog Communication Systems, B. P. Lathi (2nd Edition).
. Communication systems, R.P.Singh and S.D.Sapre 2nd edition TMH 2008

Advanced electronic communications systems — Tomasi, 6th edition, PHI

. L. W. Couch Il, Digital and Analog Communication Systems, Pearson Education.
. T.G. Thomas and S. Chandra Sekhar, Communication Theory, Tata McGraw Hill.

Suggestive readings

Note

H. Taub and D. Schilling, Principles of Communication Systems, Tata McGraw
Hill

W. Tomasi, Electronic Communication Systems: Fundamentals through
Advanced, Pearson Education

. S. Haykin, Communication Systems, Wiley India.

Examination scheme and mode shall be as prescribed by the Examination

Branch, University of Delhi, from time to time.
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DISCIPLINE SPECIFIC ELECTIVE COURSE : Computer Aided Design (INDSESC)

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course Credits | Credit distribution of the course | Eligibility Pre-requisite
title & Lecture | Tutorial | Practical/ criteria of the course
Code Practice (if any)
Computer | 04 02 - 02 Class Xl | Analog and
Aided passed Digital
Design with Electronics
(INDSESC) Physics +

Mathemati

cs/Applied

Mathemati

cs+

Chemistry

/ Computer

Science/Inf

ormatics

Learning Objectives
The Learning Objectives of this course are as follows:

e To familiarize with MultiSim and PSPICE circuit simulation tools
e To verify response of various analog and digital circuits
e To provide knowledge of Industry standard TCAD simulation tools like Silvaco-

ATLAS and and Synopsis-SENTAURUS

Learning outcomes
The Learning Outcomes of this course are as follows:
e Simulate and verify the functionality of diodes and transistor circuits using
MultiSim and PSpice software
e Design and verify devices/ circuits using TCAD tools

SYLLABUS OF DSE-3

UNIT-1 (6 hours)
Introduction to Multisim software: MultiSim Environment: Design Process, setting
environment preferences, Multisim GUI, Schematic capture of circuits: Placing
components, wiring components, Measuring instruments in MultiSim, simulation and
result display in MultiSim
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UNIT -2 (6 hours)
Electronics circuit design using Multisim: Resistive circuits, Design of Bridge rectifier,
Half-Wave rectifier, clippers and clampers using a diode, DC transfer curve analysis,
Transient analysis, simulation of digital circuits.

UNIT-3 (8 hours)
Introduction to PSpice software Understanding the SPICE Environment, Schematic
Designing Brief Introduction of p spice simulator, Using Model Editor, Understanding
the PSPICE Environment, Using Magnetic Parts Editor, Using Stimulus Editor, Drawing
a Circuit Preparation for Simulation: Preparing schematic for simulation, Understand
the sources for simulation, Understand different markers and errors

UNIT-4 (10 hours)
Introduction to Industry standard TCAD tools, Silvaco- ATLAS device simulation
software, Synosis-SENTAURUS. Online Simulation resources-NANOHUB. Simulation of
n-channel MOSFET; Silicon on Insulator.

Practical component: (60 hours)
1. Designing RC Low pass filter using MULTISIM

Designing active RC Low pass filter (OpAmp based) using MULTISIM

Half wave rectifier using MULTISIM

Wein bridge Oscillator using MULTISIM

Simulating high pass filter Circuit using PSPICE

Designing active RC High pass filter (OpAmp based) using PSPICE

Half wave rectifier using PSPICE

Designing and Simulating Full wave rectifier using PSPICE

. Output characteristics of MOSFET using SILVACO-ATLAS/ Synopsis TCAD

10 Transfer characteristics of MOSFET using SILVACO-ATLAS/ Synopsis TCAD

©ONDUAWN

Essential/recommended readings
1. Introduction To PSpice Using OrCADfor Circuits and Electronics, Muhammad
H. Rashid,Paperback — Import,3rd Edition, 2003.
2. Electronic Devices and circuit theory, Robert Boylstead and Louis Nashelsky,
PHI, 10th Edition, 2009.
3. https:i/nanohub.org/resources/tools
4. https ://www.silvaco. com/contenVkbase/device.pdf

Note: Examination scheme and mode shall be as prescribed by the Examination
Branch, University of Delhi, from time to time.
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COMMON POOL OF GENERIC ELECTIVES (GE) COURSES OFFERED BY THE
DEPARTMENT

GENERAL ELECTIVE COURSE : Industrial Safety Instruments (INGE5A)

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course Credits Credit distribution of the Eligibility Pre-requisite
title & course criteria of the course
Code Lecture | Tutorial | Practical/ (if any)
Practice

Industrial | 04 03 - 01 Class XlI Class Xl
Safety passed with | Science
Instrumen Mathematic
ts s/Applied
(INGE5A) Mathematic

s/ Biology/+

Chemistry +

Physics

Learning Objectives
The Learning Objectives of this course are as follows:
e To provide knowledge on design features for a process industry and safety in
the operation of various equipment in industry.
e To understand the various hazards and prevention in the commissioning stage
of industry.
e To recognise and identify the safe operation of equipment in the process
industry.
e To plan and train for emergency planning in a process industry.
e To get fundamental knowledge on safe storage of chemicals.

Learning outcomes

The Learning Outcomes of this course are as follows:

e This course would make them familiar with safe design of equipment which are
essential to the chemical industry and leads to the design of entire process
industries.

e Students would understand the problems and find innovative solutions while
industries facing problems in commissioning and maintenance stages.
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e Students would understand the chemical plant operations.
e Students can prepare emergency planning for chemical industry problems.
e Students would be able to create safe storage systems

SYLLABUS OF GE-5

UNIT-1 (11 hours)
Need for safety. Safety and productivity. Definitions: Accident, Injury, Unsafe act,
Unsafe Condition, Dangerous Occurrence, Reportable accidents. Theories of accident
causation. Safety organization- objectives, types, functions, Role of management,
supervisors, workmen, unions, government and voluntary agencies in safety. Safety
policy. Safety Officer-responsibilities, authority. Safety committee-need, types,
advantages. Design process, conceptual design and detail design.

UNIT-2 (11 hours)
Personal protection in work environment

Personal protection in the work environment, Types of PPEs, Personal protective
equipment respiratory and non-respiratory equipment. Standards related to PPEs.
Monitoring Safety Performance: Frequency rate, severity rate, incidence rate, activity
rate. Housekeeping: Responsibility of management and employees. Advantages of
good housekeeping. 5 s of housekeeping. Work permit system- objectives, hot work
and cold work permits. Typical industrial models and methodology. Entry into confined
spaces.

UNIT-3 (12 hours)
Electrical safety and hazards

Introduction — electrostatics, electromagnetism, stored energy, energy radiation and
electromagnetic interference —Indian electricity act and rules-statutory requirements
from electrical inspectorate- international standards on electrical safety — first aid-
cardiopulmonary resuscitation (CPR). Primary and secondary hazards - shocks, burns,
scalds, falls - Human safety in the use of electricity - Classes of insulation-voltage
classifications -current surges- over current and short circuit current-heating effects of
current electrical causes of fire and explosion. Lightning hazards, lightning arrestor,
installation — earthing, specifications, earth resistance, earth pit maintenance.

UNIT-4 (11 hours)
Hazard and risk, Types of hazards Classification of Fire, Types of Fire extinguishers, fire
explosion and toxic gas release, Structure of hazard identification and risk assessment.
Identification of hazards: Inventory analysis, Fire and explosion hazard rating of
process plants - The Dow Fire and Explosion Hazard Index, Preliminary hazard analysis,
Hazard and Operability study (HAZOP)) — methodology, criticality analysis, corrective
action and follow-up. Control of Chemical Hazards, Hazardous properties of chemicals,
Material Safety Data Sheets (MSDS)
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Practical component: (30 hours)

1.

3.

Conduct the inspection and evaluate the hazards using analytical instruments
and methods.

. Conduct unaided safety inspection of a workplace, identifying the more

common hazards, deciding whether they are adequately controlled and, where
necessary, suggesting appropriate and cost effective remedial action.

At the end of the course a safety assessment report can be added in the Mini
project report along with Industry inspection report.

Essential/recommended readings

1.

R.K Jain (2000) Industrial Safety, Health and Environment management
systems, Khanna Publications.

Paul S V (2000), Safety management System and Documentation training
Programme handbook, CBS Publication.

Krishnan, N.V. (1997). Safety management in Industry. Jaico Publishing House,
New Delhi.

John V. Grimaldi and Rollin H.Simonds. (1989) Safety management. All
IndiaTraveller Book Seller, Delhi.

Ronald P. Blake. (1973). Industrial safety. Prentice Hall, NewDelhi.

Suggested books

Note:

Alan Waring. (1996). Safety management system. Chapman & Hall, England.
Vaid, K.N., (1988). Construction safety management. National Institute of
Construction Management and Research, Mumbai

Montgomery, D.C., “Design and Analysis of experiments”, John Wiley and Sons,
8th edition, 2012.

Examination scheme and mode shall be as prescribed by the Examination
Branch, University of Delhi, from time to time.
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GENERAL ELECTIVE COURSE : Instruments for chemical analysis (INGESB)

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course title & | Credits Credit distribution of the Eligibility | Pre-
Code course criteria requisite
Lecture | Tutorial | Practical/ of the
Practice course
(if any)
Instruments for | 04 03 - 01 Class XIll | Analog
chemical passed electronics
analysis with and
(INGE5B) Mathemat | Chemistry
ics/Applie | till class XII
d
Mathemat
ics/
Biology/ +
Chemistry
+ Physics

Learning Objectives

e To understand the principle, instrumentation, characteristics and working
mechanisms of common spectroscopic, chromatographic, and potentiometric
instruments

e To learn about the applications of potentiometry, GC and HPLC in different
industries (food, chemical, pharmaceutical, petroleum, etc.)

e To understand the concept of qualitative and quantitative analysis

e To understand the planar and column chromatography for different
applications

Learning outcomes
At the end of this course, students will be able to

e Understand the principle, instrumentation, characteristics and working
mechanisms of common spectroscopic, chromatographic, and potentiometric
analytical instruments.

e Explore the potential of analytical techniques of potentiometry, GC and HPLC
in different industries (food, chemical, pharmaceutical, petroleum, etc.

e Carry out the qualitative and quantitative analysis of a given sample.

e Utilize planar and column chromatography for different applications.
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SYLLABUS OF GE-5

Unit-1 (11 hours)
Molecular Spectroscopy: Ultraviolet-Visible (UV-Vis) spectroscopy: principle,
instrumentation, and applications. Infra-Red spectroscopy: principle, instrumentation,
and applications

Unit-2 (10 hours)
Atomic spectroscopy: Theory, instrumentation and application of flame photometry
and atomic-absorption spectroscopy.

Unit-3 (14 hours)
Planar chromatography: Theory and application of paper and thin layer
chromatography. Column chromatography: Principle, instrumentation and application
of Gas Liquid Chromatography and High-Performance Liquid Chromatography.

Unit-4 (10 hours)
Potentiometry: Introduction, reference and indicator electrodes, ion selective
electrodes: glass electrode and its applications.

Practical component: (30 hours)

1. Verification of Beer’s Law and determination of concentration of the unknown
solution using colorimeter.

2. Spectrometric determination of iron using a double beam spectrophotometer.

3. Tolearnthe operation of a pH meter and determine pKa value for bromophenol
blue using a double beam spectrophotometer.

4. To study the effect of organic solvents on membrane permeability of beetroot
using colorimeter/ spectrophotometer.

5. Determination of concentration of solutes in a mixture using colorimeter.

6. Spectrum analysis using FT-IR (Qualitative analysis).

7. Determination of concentration of sodium, calcium, lithium and potassium in
sample using flame photometer.

8. Paper chromatographic separation of samples from different origins
(Biological/pharmaceutical/food).

9. Thin layer chromatographic (TLC) separation of samples from different origin
(Biological/pharmaceutical/food).

10.Qualitative and quantitative analysis of organic compounds using Gas
chromatography.

Essential/recommended readings

1. Skoog & Lerry, Instrumental Methods of Analysis, Saunders College
Publications, New York, 4th edition, 1970.
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2. H.H. Willard, L.L Merrit, J.A. Dean, F. A. Settle, Instrumental Methods of
Analysis, CBS Publishers, 7th edition, 1988.

3. Skoog, Holler and Crouch, Principles of Instrumental Analysis, Cengage
Learning, 6th edition, 2007

4. James W. Robinson, Eileen Skelly Frame, George M. Frame |l, Undergraduate
Instrumental Analysis, CRC Press, 7th edition, 2014

5. Vogel’s Textbook of Qualitative Chemical Analysis, ELBS, 4th edition 1978.

Suggestive readings
1. W. Kemp, Organic Spectroscopy, ELBS, 3rd Edition, 1996.
2. R.S Khandpur, Handbook of Analytical Instruments, Tata McGraw-Hill, 3rd
Edition 2006.
3. B.K Sharma, Instrumental Methods of Chemical Analysis, Krishna Prakashan
Media, 1st Edition, 2011

Note: Examination scheme and mode shall be as prescribed by the Examination
Branch, University of Delhi, from time to time.
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