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SUBJECT  CODE                 : TH-5
 NAME                                   : ICA
  BRANCH                              : CH
  SEMESTER                           :Diploma-V
  CREDIT POINTS
       : 4
  NUMBER OF MODULES  : 4
  CLASSES REQUIRED       : 60
  PRE-REQUISITE     :    To  working principle, construction, repair and maintenance of measuring instrument and their used to control chemical engineering unit operations and processes.



MODULE-I   
INSTRUMENT 1.1 Instruments and its importance 1.2 Standards of measurement 1.3 Functional elements of instruments 1.4 Performance characteristics of an instrument 

Objectives:
To understand Instruments and its importance, Functional elements of instruments
, Performance characteristics of an instrument.
	Lecture no
	Topics to be covered
	PRIMARY REFERENCE

(BOOKS/NOTES)

	1
	Instruments and its importance
	R1

	2
	Standards of measurement
	T1

	3
	Functional elements of instruments
	T1

	4
	Performance characteristics of an instrument
	R1

	5
	Performance characteristics of an instrument
	R1


MODULE-II   
MEASUREMENTS OF CHARACTERISTICS 2.1 Measurement of viscosity by Red Wood Viscometer, Falling Sphere Viscometer, Continuous Viscometer 2.2 Principle and uses of spectrophotometer 2.3 Principle and uses of polarimeter 2.4 Measurement of refractive index by Refractometer 

Objectives:

To understand Measurement of viscosity by Red Wood Viscometer, Falling Sphere Viscometer, Continuous Viscometer.  To understand the Principle and uses of spectrophotometer.
	Lecture no
	Topics to be covered
	PRIMARY REFERENCE

(BOOKS/NOTES)

	6
	Measurement of viscosity by Red Wood Viscometer
	T1, R1

	7
	Measurement of viscosity by Falling Sphere Viscometer
	R1

	8
	Measurement of viscosity by Continuous Viscometer
	T1

	9
	Principle and uses of spectrophotometer
	T1, R1

	10
	Principle and uses of spectrophotometer
	R1

	11
	Principle and uses of spectrophotometer
	T1

	12
	Principle and uses of polarimeter
	T1, R1

	13
	Principle and uses of polarimeter
	R1

	14
	Measurement of refractive index by Refractometer
	T1

	15
	Measurement of refractive index by Refractometer
	T1, R1


MODULE-III                                               
PH & CONDUCTIVITY MEASUREMENT 3.1 Measurement of pH 3.2 Measurement of electrical conductivity 

Objectives:

To measurement of pH &measure of electrical conductivity.
	Lecture no
	Topics to be covered
	PRIMARY REFERENCE

(BOOKS/NOTES)

	16
	Measurement of pH
	T1, R1

	17
	Measurement of pH
	T1

	18
	Measurement of electrical conductivity
	T1

	19
	Measurement of electrical conductivity
	R1

	20
	Measurement of electrical conductivity
	T1


MODULE-IV                                              

TEMPERATURE MEASURMENT 4.1 Different temperature scales. 4.2 Different methods of temperature measurement. 4.3 Temperature measurement by liquid in glass thermometer 4.4 Describe temperature measurement on electrical phenomena – like thermocouple, resistance thermometer, optical pyrometer, radiation pyrometer.

Objectives:

To understand methods of temperature measurement.  To understand temperature measurement on electrical phenomena – like thermocouple, resistance thermometer, optical pyrometer, radiation pyrometer
	Lecture no
	Topics to be covered
	PRIMARY REFERENCE

(BOOKS/NOTES)

	21
	Different temperature scales
	T1

	22
	Different temperature scales
	T1

	23
	Different methods of temperature measurement
	T1

	24
	Different methods of temperature measurement
	R1

	25
	Temperature measurement by liquid in glass thermometer
	T1

	26
	Temperature measurement on thermocouple.
	R1

	27
	Resistance thermometer
	T1, R1

	28
	Resistance thermometer
	R1

	29
	Optical pyrometer
	T1

	30
	Radiation pyrometer.
	T1, R1


MODULE-V                                              

PRESSURE MEASUREMENT 5.1 Different types of pressure 5.2 Different methods of measurement of pressure. 5.3 Pressure measurement by Bourdon tube, Bellows 5.4 Maintenance and repair of pressure measuring instruments. 

Objectives:

To understand methods of measurement of pressure.  To understand Maintenance and repair of pressure measuring instruments.
	Lecture no
	Topics to be covered
	PRIMARY REFERENCE

(BOOKS/NOTES)

	31
	Different types of pressure
	T1, R1

	32
	Different types of pressure
	T1

	33
	Different methods of measurement of pressure
	R1

	34
	Different methods of measurement of pressure
	T1

	35
	Pressure measurement by Bourdon tube, Bellows
	R1

	36
	Pressure measurement by Bourdon tube, Bellows
	T1, R1

	37
	Pressure measurement by Bourdon tube, Bellows
	T1, R1

	38
	Maintenance and repair of pressure measuring instruments
	R1

	39
	Maintenance and repair of pressure measuring instruments
	T1

	40
	Maintenance and repair of pressure measuring instruments
	T1, R1


MODULE-VI                                             

AUTOMATIC CONTROL 6.1 Automatic control system and explain the application with example. 6.2 Elementary idea about transfer functions for a first order system and time constant. 6.3 Block diagram and components of Process Control system 6.4 Types of process control system, advantages and disadvantages 6.3 Elementary idea about different types of automatic controllers. 6.4 Principle of PLC, computer Aided measurement and control 

Objectives:

To understand Automatic control system.  To understand transfer functions for a first order system and time constant, Principle of PLC, computer Aided measurement and control.
	Lecture no
	Topics to be covered
	PRIMARY REFERENCE

(BOOKS/NOTES)

	41
	Automatic control system and explain the application with example
	T1, R1

	42
	Automatic control system and explain the application with example
	R1

	43
	Automatic control system and explain the application with example
	T1

	44
	Automatic control system and explain the application with example
	T1, R1

	45
	Transfer functions for 1st order system and time constant
	R1

	46
	Transfer functions for a first order system and time constant
	T1

	47
	Transfer functions for a first order system and time constant
	T1, R1

	48
	Transfer functions for a first order system and time constant
	R1

	49
	Transfer functions for a first order system and time constant
	T1

	50
	Block diagram and components of Process Control system
	T1, R1

	51
	Block diagram and components of Process Control system
	R1

	52
	Block diagram and components of Process Control system
	T1

	53
	Types of process control system
	T1, R1

	54
	Process control system, advantages and disadvantages
	T1, R1

	55
	Elementary idea about different types of automatic controllers
	R1

	56
	Principle of PLC
	T1

	57
	Computer Aided measurement and control
	T1, R1

	58
	Principle of PLC, computer Aided measurement and control
	R1

	59
	REVISION
	T1

	60
	REVISION
	T1, R1


Course Delivery Plan 
	Week

 
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15



	
	4
	4
	4
	4
	4
	4
	4
	4
	4
	4
	4
	4
	4
	4
	4

	MODULE
	1
	1&2
	2
	2&3
	3
	4
	4
	4&5
	5
	5
	6
	6
	6
	6
	6


BOOKS FOR REFERENCE:

TEXT BOOKS
T1: Industrial Instrumentation and control by S.K. Singh, Tata Mc Grawhill Publication.
REFERENCE
R1: Instrumental Approach to Chemical Analysis by A.K. Srivastava, S Chand Publication.

	
	Prepared by
	Approved by

	Signature
	
	

	Name
	SOVAN KUMAR SAHOO
	

	Designation
	Lecturer
	HOD, Chemical.

	Date
	               
	


