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66351     Chemical Engineering Operations – III   T P C 

                          2 3 3 

AIMS 

• To be able to understand the basic concepts of humidification, dehumidification & psychrometry. 

• To be able to understand the basic concepts of size reduction of solids, size separation of solids, 

sedimentation, mixing and evaporation and their operations. 

• To be able to develop skill and attitudes to perform experiments on size reduction & size separation 

of solids, sedimentation, mixing and evaporation.  

 

SHORT DESCRIPTION  

Basic concepts of humidification, dehumidification, psychrometry, size reduction of solids; crushers and 

grinders; size separation of particles; different screening equipment; separation of particles in fluid; 

centrifugal sedimentation, mixing, mixing equipment’s; Basic concepts of evaporation; capacity and 

economy of evaporators.  

 

DETAILED DESCRIPTION 

Theory 

1. Understand the basic concepts of humidification, dehumidification and psychrometry. 

1.1 Define humidification, dehumidification and psychrometry.   

1.2 Define the terms humidity, humidity of saturated gas, relative humidity, absolute humidity, 

percentage humidity, humid heat, humid volume, saturated volume, dew point, dry-bulb 

temperature, wet-bulb temperature.  

1.3 Explain the relation between the partial pressure of the vapor and the humidity of the gas. 

1.4 Describe the method of measurement of humidity. 

1.5 Describe a sling psychrometer. 

1.6 Explain the psychometric chart. 

2. Understand the humidifier and dehumidifier.  

2.1 State the method of humidification of air.  

2.2 Describe humidifying tower. 

2.3 Describe dehumidifier. 

2.4 Mention the different types of humidifier and dehumidifier. 

2.5 Describe the construction and working principle of humidifier. 

2.6 Explain natural draft cooling tower. 

2.7 Describe mechanical draft cooling tower. 

3. Understand the size reduction of solids. 

3.1 Define size reduction. 

3.2 State the purpose of size reduction. 

3.3 Explain Kick’s law, Rittinger’s law and Bond’s law for energy calculation in size reduction 

operation. 

3.4 Solve problems related to Kick’s law, Rittinger’s law and Bond’s law. 

3.5 Explain the terms free crushing; choke feeding, open circuit grinding and closed circuit grinding. 

 



4. Understand the crushers and grinders. 

4.1 List the different types of crushing equipment. 

4.2 Describe the construction, working principle and uses of the jaw crushers. 

4.3 Describe the working principle of Gyratory crusher. 

4.4 Describe the construction of Hammer mill and the Edge runner mill. 

4.5 Describe the working principle of Crushing rolls. 

4.6 Describe the construction and working principle of Roller mill 

4.7 Describe the construction, working principle and uses of Ball mill 

5. Understand the size separation of particles according to their sizes using screening equipment. 

5.1 Define size separation of solids. 

5.2 Define screen and standard screen series. 

5.3 Compare between ideal and actual screen. 

5.4 Define capacity and effectiveness of screen. 

5.5 Define screening equipment. 

5.6   Compare between shaking and vibrating screens in size separation.  

5.7   Describe the construction and working principle of magnetic separator 

5.8   Describe cyclone separator and its working principle. 

6. Understand the separation of particles in fluid. 

6.1 Explain the size separation of particles in a fluid by settling method. 

6.2 Describe the construction and working principle of Gravity settling tank. 

6.3 Describe the method of separation of particles by an Elutriator. 

6.4 Explain the method of separation of particle by Double cone classifier. 

6.5 Describe the method of separation of particle by Dorr classifier. 

6.6 Describe the method of separation of particle by magnetic separator.  

7. Understand the centrifugal sedimentation. 

7.1 Mention the principle of centrifugal sedimentation.  

7.2 List the sedimentation centrifuges. 

7.3 Describe a door thickener & disk centrifuge. 

7.4 Mention the uses of thickener & classifiers in chemical industry. 

7.5 Describe a multi chamber centrifuge. 

7.6 Describe a horizontal helical conveyor centrifuge.  

7.7 Mention the uses of centrifuge in chemical industries.  

8. Understand the basic concept of mixing. 

8.1 Define mixing. 

8.2 Mention reasons of mixing of materials in industries. 

9.3 Explain the important properties of materials which influence the mixing operation. 

8.4 Describe the method of mixing of solid particles. 

8.5 Describe the method of mixing of liquids and solids gas and liquids with propellers and turbines. 

8.6 Explain the degree of mixing. 

9. Understand the different types of mixing equipment. 

9.1 List the equipment used in mixing liquids with liquids. 

9.2 Describe the equipment used in mixing viscous masses. 

9.3 Describe the equipment used in mixing solids with solids. 

9.4 Describe the equipment used in mixing gas with liquids. 

9.5 Describe the equipment used in mixing solid with liquids. 



9.6 Describe paddle, double motion paddle and anchor paddle. 

9.7 Describe a kneader machine, screw type mixture, dough mixture, double cone mixture and 

propeller agitator. 

10. Understand the basic concept of evaporation and evaporation equipment’s. 

10.1 Define evaporation. 

10.2 Mention the important and applications of evaporation in chemical industries. 

10.3 Mention the liquid characteristics which influence the boiling point of liquid.  

10.4 Describe vacuum operation in evaporation. 

10.5 Explain foaming in evaporation. 

10.6   Make a list of different types of evaporator. 

10.7 Describe horizontal type short tube evaporator. 

10.8 Explain standard type vertical tube evaporator. 

10.9   Explain long tube type vertical evaporator. 

11. Understand the Multiple Effect Evaporators. 

11.1 Define multiple effect evaporators. 

11.2 Explain the general principle of multiple effect evaporation. 

11.3 Draw the flow diagram of different method of feeding system of multiple effect evaporators. 

11.4   Mention the comparison of forward feed and backward feed in multiple effect evaporators. 

11.5 Describe evaporator capacity & evaporator economy. 

11.6 Describe the effect of feed temperature and superheat temperature in evaporation. 

11.7 Mention the effect of condensate temperature in the evaporator system. 

 11.8     Mention the scale formation in evaporator. 

12 Understand the evaporator accessories. 

12.1 Make a list of evaporator accessories. 

12.2 Describe condensers. 

12.3 Distinguish between surface condenser and contact condenser. 

12.4 Explain counter current and parallel current condensers. 

12.5 Mention the function of vacuum pump and steam jet ejector. 

12.6 Describe different types of steam trap. 

 



PRACTICAL  

1. Mix solid particles with other types of solid particles homogeneously using a pan mixture. For 

example, sugar with flour. 

2. Grind the supplied solid materials/stone for size reduction using ball mill.  

3. Classify the solid particles using a set of standard screens and vibratory sieve shaker. 

4. Crush the stone/bricks into small pieces by using Jaw crusher. 

5.     Separate the crushing stone particles by using Grizzlies. 

6. Identify the main components and the accessories of pilot plant evaporator and draw neat    Sketch. 

7. Evaporate the sugar or salt solution by standard type evaporator. 

8. Operate the pilot plant evaporator and find out the rate of evaporation of liquid to concentrate 

Solution. 

9.     Separate solid materials from a solution by using centrifuge. 

10. Operate the sedimentation unit to separate solid particles from slurry. 

 

REFERENCE BOOKS 

1. Introduction to Chemical Engineering Badger and Banchero. McGraw Hill Book Company New York. 

2. Unit Operation of Chemical Engineering W. L. McCabe and J. C. Smith McGraw Hill Book Company 

New York.  

3. Chemical Engineering Volume- 1 and Volume 2  J. M. Coulson and J. F. Richardson (Latest Edition in 

S. I Unit) Pergamon Press Ltd; England. 

4. Chemical Engineering Volume- 4 and Volume- 5 J. R. Backhurst & J. H Harker; Pergomon Press.                

Chemical Engineering Volume- 3; Richardson and Peacock; Pergomon Press, England.  

5. Elementary Chemical Engineering Peters, McGraw Hill Book Co. New York. 

6. Chemical Engineering Hand Book Perry; McGraw Hill Book Company New York.  

7. Food Engineering Operation J. B. Brennan. J. R. Butter N. D CWell and A. E. V Lilly; Applied Science 

Publishers, London.  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



66352   Chemical Process Industries-II   T P C 

                       2 3 3 

 

AIMS 

 To be able to understand basic concepts of chemical process industries. 

 To be able to understand the chemical conversions involved in chemical process industries. 

 To be able to understand the flow charts and production methods of chemical process industries. 

 To be able to develop economical methods of production in chemical process industries. 

 To be able to draw the flow chart of chemical process industries. 

 To be able to analysis the products for quality control. 

SHORT DESCRIPTION 

Concept of common salt; Portland cement; Soda ash; Caustic soda and chlorine; Hydrochloric acid Nitric 

acid; Sulphuric acid; Pulp; Paper and paper board; Sugar; Soap and Glycerin, Detergents. 

DETAIL DESCRIPTION 

Theory: 

1. Understand the concept of common Salt. 

1.1 Define common salt.  

1.2 Mention the uses of salt. 

1.3 Mention the sources of salt materials.  

1.4 Describe the methods of manufacture of salt.  

1.5 Explain the process of manufacture of salt by Vacuum Evaporation Method. 

1.6 List the different grades of salt. 

1.7 List of by-products of salt and their uses. 

2. Understand the manufacture of Portland cement. 

2.1 Define Portland cement. 

2.2 Make a list of different types of Portland cement. 

2.3 Explain the chemical composition of Portland cement. 

2.4 Mention the raw materials used for the manufacturing of Portland cement. 

2.5 Draw the flow chart for the manufacture of Portland cement. 

2.6 Describe the chemical reactions involved during clinker formation. 

2.7 Explain the setting & hardening of cement. 

3. Understand the manufacture of soda ash (Na2CO3) 

3.1 Define soda ash. 

3.2 List the raw materials of soda ash. 

3.3 Draw the flow chart for the manufacture of soda ash. 

3.4 Describe the manufacturing process of soda ash. 

3.5 Mention the uses of soda ash. 

4. Understand the method of manufacture of Caustic Soda (NaOH) and Chlorine. 

4.1 Define caustic soda 

4.2 List the raw material of caustic soda.  

4.3 Draw the flow chart for the making of caustic soda from sodium carbonate.  

4.4 Describe the manufacture of caustic soda from common salt. 

4.5 Describe the method of manufacture of chlorine by electrolytic process.  

4.6 Mention the uses of caustic soda. 



4.7 Mention the uses of chlorine. 

5. Understand the manufacture of Hydrochloric Acid (HCI) 

5.1 List the raw materials used for the manufacture of Hydrochloric acid. 

5.2 Draw the flow chart for the manufacture of Hydrochloric acid. 

5.3 Describe the manufacturing process of hydrochloric acid. 

5.4 Mention the handling of hydrochloric acid 

5.5 Mention the uses of hydrochloric acid. 

6. Understand the manufacture of Nitric Acid (HNO3) 

6.1 List the raw materials used for the manufacture of nitric acid. 

6.2 Draw the flow chart for the manufacture of nitric acid. 

6.3 Describe the method of manufacture of nitric acid. 

6.4 Define aqua resin. 

6.5 Mention of handling of Nitric acid. 

6.6 Mention the uses of nitric acid. 

7. Understand the manufacture of Sulphuric Acid (H2SO4) 

7.1 List the raw materials for Sulphuric acid. 

7.2 Draw the flow chart for the manufacture of Sulphuric acid by contact process. 

7.3 Describe the process of manufacture of Sulfuric acid. 

7.4 Define Oleum. 

7.5 Mention of handling of Sulphuric acid. 

7.6 Mention the uses of Sulfuric acid. 

8. Understand the manufacture of Pulp. 

8.1 Define pulp. 

8.2 Mention the source of pulp. 

8.3 Classification of pulp. 

8.4 List the raw materials for the manufacture of pulp.  

8.5 Describe three types of chemical pulp.  

8.6 Draw the flow sheet to preparation of wood pulp by sulfate (Kraft) process. 

8.7 Describe the method of manufacture of semi-chemical or NSSC pulp with flow chart. 

8.8 Describe mechanical or thermo mechanical pulping, secondary fiber pulping and rag pulping.   

9. Understand the manufacture of Paper & Board. 

9.1 Define paper. 

9.2 Describe the method of manufacture of paper from pulp with flow sheet.  

9.3 Explain coated paper and tissue paper.  

9.4 Describe the method of manufacture of structural board with flow chart.  

9.5 Define paper board. 

9.6 Describe the manufacture of paper board. 

10.  Understand the manufacturing of sugar. 

10.1 Define sugar. 

10.2 List the sugar industries in Bangladesh. 

10.3 Describe the method of manufacturing of sugar from cane sugar/beet by one step process and 

two-step process with flow chart.  

10.4 Draw the flow chart for the refining process of raw sugar. 

10.5 Describe the method of refining of raw sugar. 



10.6 List the by-product of sugar industries. 

10.7 Describe the manufacture of Alcohol from molasses. 

11.  Understand the manufacture of Soap. 

11.1 Define soap. 

11.2 List the raw materials for the production of soap.  

11.3 Describe the manufacturing process of soap. 

11.4 Draw the flow sheet for the production of soap by continuous process.  

11.5 Function of builders and additives of soap. 

11.6 Make a list of additives use in soap. 

11.7 Define Glycerin.  

11.8 Describe the manufacturing process of glycerin from waste soap lye with flow sheet.  

12.  Understand the manufacture of Detergent. 

12.1 Define detergent. 

12.2 Classification of detergent. 

12.3 Make a list of raw materials for detergent. 

12.4 Describe the preparation of detergent with flow chart. 

12.5 Make a list of additives and builders use in detergent. 

12.6 Function of builders and additives of detergent powder.  

 

 

PRACTICAL 

1. Determine the % Sodium Chloride in sample of common salt.  

2. Determine percentage of CaO of given sample cement. 

3. Draw the flow chart for the manufacture of soda ash. 

4. Draw the flow chart for the manufacture of caustic soda. 

5. Determine TFM (Total fatty matter) in soap. 

6. Draw the flow chart for the manufacturing of nitric acid. 

7. Draw the flowchart for the manufacture of sulfuric acid. 

8. Draw the flow chart for the manufacture of wood pulp by sulfate (Kraft) process. 

9. Draw the flow chart for the manufacture of paper from pulp.  

10. Draw the flow chart for the manufacture of cane sugar from sugar cane. 

11. Prepare soap in laboratory by cold/hot process. 

12. Determine active matter in detergent( % of Nacl, % of Na2CO3, foam value, % of moisture) 

 

REFERENCE BOOKS 

1. Shreve’s chemical process industries (Fifth or latest edition) - George T. Austin; McGraw Hill Book 

Company, New York. 

2. Industrial chemistry Vol-I & II  R. K. Das; Kalyani Publishers, New Delhi. 

3. Dryden’s outlines of chemical Technology  -  M. Gopala Rao and Marshall Sitting.  

4. Modern applied chemistry - A. N. Zamre V. G. Ratolikar& M. G. Lomte; S. Chand &  Company ltd. 

New Delhi. 

5. A Textbook of Chemical Technology. -  G N Pandey. 

6. Industrial Chemistry -Including chemical Engineering  - B.K. Sharma. 



 

66353           Refrigeration & Cold Storage    T P C 

                         2 3 3 

AIMS 

 To be able to understand the basic principles of refrigeration, cold storage and air-conditioning 

system. 

 To be able to understand the refrigeration cycles of various methods. 

 To be able to understand the principles of vapor compression refrigeration system. 

 To be able to understand the principles of vapor absorption refrigeration system. 

 To be able to understand the types and principles of refrigerants and their applications. 

 To be able to understand the basic principles of cold storage. 

 To be able to understand the air-conditioning mechanisms and their application. 

 

SHORT DESCRIPTION  

Common terms used in refrigeration; Methods of heat transfer; Pressure temperature  relationship; 

Pressure gauges; Introduction to refrigeration; Refrigerants; Vapor compression cycle; Components of 

vapor compression system; Evacuation process of a refrigeration unit; Charging system of a 

refrigeration unit; Absorption refrigeration system; Accessories used in refrigeration system; Cold 

storage; U-factor; Cooling load; Air-conditioning fundamentals; Air-Conditioning system used in both 

summer & winter. 

 

DETAILED DESCRIPTION  

Theory: 

1. Understand the common terms used in refrigeration. 

1.1 Explain the terms: temperature, pressure, absolute temperature, absolute pressure, heat, 

specific heat, sensible heat, latent heat, evaporation, condensation,  

1.2 Explain the terms: saturation temperature, sub-cooled liquid, dry saturated vapor, wet 

saturated vapor, super heated vapor, dry-bulb temperature (DBT), wet bulb temperature 

(WBT), psychometric chart, humidification and dehumidification.  

1.3 State laws of boiling. 

1.4 Explain effect of pressure on evaporation and condensation. 

1.5 Explain the conversion of temperature from one scale to another. 

1.6 Solve problems related to temperature and total heat calculation. 

1.7 Define power and capacity of cooling unit. 

2. Understand the method of heat transfer and pressure measurement. 

2.1 Define heat transfer. 

2.2 Explain conduction, convection and radiation. 

2.3 Explain the application of heat transfer in the field of refrigeration. 

2.4 Describe the working principle of heat exchanger. 

2.5 Solve simple problems in heat transfer. 

2.6 Define atmospheric pressure and absolute pressure. 

2.7 Explain pressure gauges. 

2.8 Explain compound gauges. 

2.9 Distinguish between pressure gauges, compound gauges and vacuum gauges. 



3. Understand the refrigeration and vapor compression refrigeration system. 

3.1 Define refrigeration. 

3.2 List the different types of refrigeration. 

3.3 Mention the importance and application of the refrigeration system. 

3.4 Explain vapor compression refrigeration system. 

3.5 Describe the development of vapor compression system from ice refrigeration. 

3.6 List the main components of vapor compression system. 

3.7 Describe the working principle of a V-C refrigeration system.  

3.8 Mention the high side and low side components of a V-C refrigeration system. 

3.9 Draw a typical Pressure-Enthalpy (p-h) diagram. 

3.10 Represent vapor compression refrigeration cycle on Pressure-Enthalpy (p-h) diagram at 

different condition.  

4. Understand the compressors and condensers of vapor compression system. 

4.1 Define the compressor’s function in refrigeration system.  

4.2 Describe different types of compressor. 

4.3 Distinguish between open and sealed type (harmetic) compressor. 

4.4 Explain the function and properties of oils in compressors. 

4.5 Describe the construction & working principle of rotary vane type compressor.  

4.6 Describe construction & working principle of reciprocating compressor.  

4.7 Describe construction & working principle of centrifugal compressor.  

4.8 Describe construction & working principle of screw type compressor.  

4.9 Define condenser’s function in refrigeration system. 

4.10 List the different types of condensers in refrigeration system.   

5. Understand the expansion devices, evaporators and accessories of vapor compression system. 

5.1 Define the functions of refrigerant control device in refrigeration system.  

5.2 List the different types of refrigerant control device (expansion device). 

5.3 Explain the capillary control device and its advantages. 

5.4 Draw & explain the basic principle of automatic expansion valve.  

5.5 Explain the basic principle of thermostatic expansion valve with neat sketch. 

5.6 Define evaporator’s function in refrigeration system. 

5.7 Classify and explain different types (bare, finned, frost, no frost, defrost) of evaporators. 

5.8 List the accessories used in refrigeration system.  

5.9 Describe the construction and function of refrigeration system accessories: drier or dehydrator , 

oil separator, heat exchanger, receiver, accumulator, sight glass 

6. Understand the different types of refrigerants, their properties & uses. 

6.1 Make a list of important refrigerants. 

6.2 Classify the refrigerants. 

6.3 Define primary and secondary refrigerants. 

6.4 State the important properties of an ideal refrigerant. 

6.5 Describe the properties and uses of the following refrigerants: R-11, R-12, R-22, R-114, R-134-a, 

R-500, R-502, ammonia, carbon dioxide. 

6.6 Define halocarbon refrigerant, hydrocarbon refrigerant, inorganic refrigerant and azeotropic 

refrigerant. 

6.7 Describe the designation system of refrigerants. 

6.8 Mention the color code of refrigerant cylinder. 

6.9 Define the meaning of CFC and environmentally friendly refrigerants.   



7. Understand the evacuation and charging system of a refrigeration unit. 

7.1 State evacuation of a refrigeration system. 

7.2 Explain the purpose of evacuation. 

7.3 Explain gage manifold and its operation.   

7.4 Explain evacuation with the help of a compressor. 

7.5 Explain evacuation with the help of a vacuum pump. 

7.6 Explain the steps of charging system of a unit with the help of suction valve. 

7.7 Explain the procedures of charging a unit with the help of charging valve. 

8. Understand the absorption refrigeration system. 

8.1 Describe the absorption cycle used in refrigeration. 

8.2 Explain the two types of absorption system (NH3-water & LiBr-water system). 

8.3 Name the components of a simple absorption refrigeration system. 

8.4 Draw a neat sketch of absorption refrigeration system. 

8.5 Distinguish between vapor compression and vapor absorption refrigeration system.  

9. Understand the cold storage. 

9.1 Define cold storage and its classification. 

9.2 Explain short term and long term cold storage and frozen storage. 

9.3 Describe the factors to be considered for site selection of a cold storage. 

9.4 Mention storage temperature and humidity of different products. 

9.5 Explain the chilling method. 

9.6 Explain the freezing methods. 

9.7 Describe the storage procedure of potato, carrot, seeds, different food and beverage etc. 
 

10. Understand U-factor and the fundamentals of cooling load. 

10.1 Define U-factor. 

10.2 Explain the calculation of U-factor. 

10.3 Define cooling load. 

10.4 List the different types of cooling load. 

10.5 Explain wall gain load. 

10.6 Explain product load. 

10.7 Explain air change load. 

10.8 Explain supplementary load. 

10.9 Explain the different factors which influence the cooling load and capacity of a cold storage. 

10.10 Solve problems on cooling load. 

11. Understand the aspect of ice and ice cream making. 

11.1 State the necessity of ice making. 

11.2 List the raw materials required to make ice cream. 

11.3 Explain the preparation of ice cream. 

11.4 Describe the storing of ice cream. 

11.5 Outline the marketing of ice cream. 

11.6 Describe the process of making ice cubes.  

12. Understand the air-conditioning fundamentals. 

12.1 Define air-conditioning. 

12.2 Define thermal comfort and air quality. 

12.3 Describe factors to be considered for air-conditioning a space or a building. 



12.4 Describe the components of an air-conditioning system. 

12.5 Name the different types of air-conditioning system. 

12.6 Name the components of a conventional air-conditioning system. 

12.7 Describe the operation of a conventional air-conditioning system which used in summer, 

winter or all year. 

 

PRACTICAL: 

1. Identify different parts of vapor compression refrigeration system of a refrigeration unit/model. 

2. Identify the following accessories of vapor compression refrigeration system: 

I. Receiver 

II. Filter drier 

III. Heat exchanger 

IV. Sight glass. 

3. Draw a neat sketch of vapor absorption refrigeration system and select its different parts. 

4. Study the operation of gage manifold.  

5. Measure the pressure at high side & low side of vapor compression cycle by compound gauge.  

6. Evacuate a domestic refrigerator by a vacuum pump 

7. Evacuate a domestic refrigerator by a compressor. 

8. Charge a domestic refrigerator properly. 

9. Determine the cooling load of a room and mention the type of air conditioner required. 

10. Analyse the insulation of the wall and roof of cold storage. 

 

REFERENCE BOOKS 

1. Modern Refrigeration and Air-conditioning – Bishnu pada paul. 

2. “Basic Refrigeration and Air-conditioning” Expert committee Technical Teachers Training college; 

Tejgaon, Dhaka-1208. 

3. Operation of Refrigeration and Air-conditioning  M. A. S Khan, M. Solaiman and M. A. Basher; 

Technical Teachers Training College, Dhaka. 

4. Refrigeration and Air-conditioning  M. M. Rahman  

5. Basic Refrigeration and Air-conditioning  P. N. Ananthanarayanan; Tata Mcgraw-Hill publishing 

company Ltd. New Delhi. 

6. Refrigeration and Air-conditioning  P. L. Ballaney; Khanna Publishers; Delhi-110006. 

7. A text Book of Refrigeration and Air-conditioning  R. S. khurmi; K. J. K. Gupta; Eurasa Publishing 

House (p) Ltd; New Delhi-110055. 

8. Air-conditioning and Refrigeration  William H. Severns & Julian R Fellows John wiley and sons Inc; 

London; Tpppan Company Ltd. Tokyo Japan. 

9. Refrigeration and air-conditioning  V. K. Jain; S Chand and Company Ltd. (Latest edition-S. I unit); 

New Delhi-110055. 

10. Principle of Refrigeration  Roy J. Dossat; Wiley Eastern Limited, New Delhi. 



66354  Industrial Instrumentation & Process Control   T P C 

                     2 3 3 

  
AIMS: 

 To be able to understand the modern concepts of industrial Automation and Process plant 

operating system.  

 To be able to understand the concepts of temperature, Pressure, Level and flowmeasurement and 

theirmeasuring devices. 

 To be able to understand the concepts of humidity measurement and humidity measuring 

devices. 

 To be able to understand the concepts of controller and controller principle. 

 

 

SHORT DESCRIPTION 

Measurement system; Plant Automation and plant operating system; Transdusers; Measuring terms; 

Temperature measurement and temperature measuring devices; Pressure measurement and pressure 

measuring devices; Level measurement and level measuring devices; Flow measurement and flow 

measuring devices; Humidity measurement and Humidity measuring devices; Control and controller 

principle: 

 

 

DETAILED DESCRIPTION: 

Theory: 

1. Understand the concepts of measurement systems. 

1.1 Define meaning of measurement and measurement system. 

1.2 Define instrument. 

1.3 Explain the functions of instruments. 

1.4 Explain the characteristics of instruments. 

1.5 Draw the block diagram of a generalized measurement system. 

1.6 Define calibration. 

1.7 Describe the calibration method by Dead Weight Tester. 

2. Understand the concept of process plant automation.   

2.1  Define industrial instrumentation and Process control. 

2.2  Describe industrial automation and process control. 

2.3  State the importance of instrumentation to control a process. 

2.4  Name the instrumental process plant operating system. 

2.5  Define sensor and probe , state differences between them. 

2.6  State PLC, DCS and SCADA.  

2.7  Describe working principle of PLC and DCS. 

2.8 State Dual voting measurement system. 

2.9 Mention the advantage of PLC and DCS as plant operating system. 

3. Understand the Transducers. 

3.1 Explain the following terms with examples: (i) Transducer, (ii) Signal conditioning, (iii) Display. 

3.2 Describe the classification of transducers with examples.  



3.3 Differentiate between the following terms: (i) Primary and secondary transducers, (ii) Analog and 

digital transducers, (iii) Output and input transducers. 

3.4 Describe different criteria for selecting transducers for particular applications.  

4. Understand the following measuring terms. 

4.1 Define Accuracy, Sensitivity, Reproductibility or Repeatability.  

4.2 State Drift, Error, Dead zone, Percentage error, Zero error. 

4.3 Describe Resolution, Tolerance, Stability, Constancy, full scale deflection, Secular changer, 

Hysteresis, Step input.  

4.4 Describe Range and span, Response time, Capacity, Precision, Linearity, Primary and secondary 

standard. 

5. Understand the temperture measurement and temperture measuring devices. 

5.1 Make a list of temperature measuring instruments. 

5.2 Explain the relation between temperature and metal resistance.  

5.3 Describe the working principle of Resistance Temperature Detectors (RTD). 

5.4 Explain the principleand operation of Thermistor. 

5.5 Explain the working principle of a Bimetallic Thermometer. 

5.6 State six pair of thermo couple wires with their ranges.  

5.7 Explain theworking principle of a Thermo-couple. 

5.8 Discuss the advantages and disadvantages of a thermo-couple. 

5.9 Describe the working  principle of Optical (leser beam ) thermometer 

6. Understand the Pressure spring thermometer and Optical devices.  

6.1 Explain the working principle of gas thermometer. 

6.2 Explain the working principle of vapor pressure thermometer. 

6.3 Explain the working principle of liquid expansion thermometer. 

6.4 Define pyrometer. 

6.5 Describe the principle and operation of optical pyrometer. 

6.6 Describe the principle and operation of total radiation pyrometer. 

7. Understand the Pressure measurement and pressure measuring devices. 

7.1 Make a list of pressure measuring instruments. 

7.2 Explain the principle of U-tube, Inclined tube and well-type manometer in measuring differential 

pressure. 

7.3 Mention six commonly used manometric liquid and its important characteristics. 

7.4 Make a list of six elastic deformation pressure elements. 

7.5 Describe the function of pressure capsules in measuring pressure.  

7.6 Describe the function of pressure bellows in measuring pressure. 

7.7 Describe the constructional detail of C-type bourdon tube pressure gauge and its operation. 

7.8 Explain the working principle of following electronic devices for the measurement of pressure.  

a) Potentiometric device. b) Linear variable differential transformer(LVDT). 

c) Pirani gauge. 

7.9 Mention the criteria of choosing a Pressure Gauge against various kinds of fluids. 

8. Understand the Level measurement and Level measuring devices. 

8.1 Define level. 

8.2 Classification of level measuring instruments. 

8.3 Describe the measurement of level by bob and tape. 

8.4 Describe the measurement of level by sight glass. 



8.5 Describe the measurement of level by floats with pully, floats with shaft and the doughtnut 

shaped float with magnets. 

8.6 Explain the measurement of level by pressure gauge, air trap and diaphragm box. 

8.7 Describe the measurement of level by manometer. 

8.8 Explain the measurement of level by Ultrasonic method. 

9. Understand the flow measurement and flow measuring devices. 

9.1 Define flow rate, total flow andvariable area meter. 

9.2 Make a list of flow measuring devices according to flow and fluid types. 

9.3 Describe the measurement of flow by using venturimeter. 

9.4 Describe the measurement of flow by using orificemeter. 

9.5 Describe the measurement of flow by using rota meter. 

9.6 Describe the measurement of flow by using electro-magnetic flow meter. 

9.7 Describe themethod of measurement of flow rate of a fluid by using turbine meter. 

9.8 Describe the measurement of flow by using Multi path ultrasonic flow meter. 

9.9 Describe a modern flow-meter equiped with PLC. 

10. Understand the humidity measurement and humidity measuring devices. 

10.1 Define the terms of absolute humidity, relative humidity, moisture and dew point. 

10.2 Explain dry and wet bulb temperature. 

10.3 Explain humidity chart.  

10.4 Describe the working principle of hygrometer. 

10.5 Describe the working principle of a sling phychrometer in measuring humidity. 

10.6 Discuss the method of measurement of dew point by a continuous dew point recorder. 

10.7 Describe the measurement of moisture by using moisture meter/analyzer. 

11. Understand control.  

11.1  Define automatic control and automation. 

11.2  Classification of control system. 

11.3  State the elements of process control system. 

11.4  Describe automatic control system with block diagram. 

11.5 Mention the types of control action. 

11.6  Discuss ON-OFF control system(two step and three step). 

11.7  Describe the automatic temperature control of a reserver. 

12. Understand controller principles. 

12.1  Define the terms: Process load, Process lag, Controller modes. 

12.2  Describe the essential elements of analog controller. 

12.3  Describe the working principle of pneumatic controller. 

12.4  Explain direct digital control system. 

12.5  Define Master, slave and cascade controller.  

12.6  Describe the cascaded control. 

 

PRACTICAL 

1. Measure the temperature of a fluid by using a mercury glass thermometer / LCD multi-  

thermometer with external stainless steel probe. 

2. Measure the temperature of  steam/hot water by using a bimetallic thermometer. 

3. Measure the temperature of a furnace/oven by using a  thermo-couple and optical pyrometer 

4. Measure the temperature of a furnace/oven by using a  leaser beam ( Infrared ) thermometer. 



5. Measure the pressure of fluid by using  U-Tube manometer and C-Type bourdon tube pressure 

gauge. 

6. Measure level of a vessel/container by using sight glass / floating bob and tape.                  

7. Measure the flow rate of a fluid by using orifice meter / venturi meter. 

8. Measure the flow rate of a fluid by using rota meter. 

9. Determine absolute and relative humidity by using sling psychrometer. 

10. Determine moisture in milk powder by using moisture analyzer. 

11. Measurement of dew point by a continuous dew point recorder. 

12. Maintain the level of a overhead tank by using a simple PLC controller.  

 

 

REFERENCE BOOKS 

1. Electrical and electronics measurement and instruments – A K Sawhney. 

2. Engineering instrumentation technology –E C Ramsay. 

3. Process control instrumentation technology – C D Johnson. 

4. Industrial instrumentation – D P Eckman. 

5. Principle of industrial process control – D P Eckman. 

6. Instrumentation – F M Kirk and K N R Rimboi. 

7. Electrical measurement and measuring instruments – J B Gupta 

8. Electrical transducers for industrial measurement – P H Mansfield. 

9. Industrial instrumentation fundamentals – Austin E Fribance. 

10. Chemical instrumentation and process control – A Suryanarayan. 
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AIMS: 

 To facilitate understanding the fundamental of units and their conversions.  

 To provide the understanding of force, effect of the force, composition and resolution of forces 

and computing the resultant force & couple  

 To provide the understanding of parallel forces, to provide understanding the centroid and 

enable to computing the center of gravity &the moment of inertia.  

 To enable to understand the laws of friction and the coefficient of friction& the ability of 

computing frictional forces of reactions of surfaces. 

 To provide to understanding of deriving support reactions and types of loading of beam and 

trusses.  

 To facilitate the understanding of work, power, energy, projectile lifting machine and gear trains.   

 

SHORT DESCRIPTION 

Fundamental of mechanics and unit conversion, Composition and resolution of forces. Moment and 

their applications. Equilibrium of force and couples, centroid and center of gravity, moment of inertia. 

Friction, support reactions, frame and truss, projectiles, work, power and energy, lifting machine, gear 

trains.   

  

DETAIL DESCRIPTION 

Theory: 

1. Understand Fundamental of Mechanics.  

1.1. Define mechanics.  

1.2. Classify applied mechanics.  

1.3. Importance of units in the engineering field.  

1.4. Discuss the conversion of units.  

1.5. Illustrate the fundamental mathematics (algebra, trigonometry & calculus) used in mechanics.  

2. Understand the composition and resolution of forces. 

2.1. State the effect and characteristics of a force. 

2.2. Describe different system of forces. 

2.3. Describe resultant force and composition of forces. 

2.4. Find the resultant force graphically and analytically. 

2.5. State the laws of forces. 

2.6. Define resolution of a force. 

2.7. Deduce the formula for finding the rectangular components. 

2.8. Find the magnitude and position of the resultant force graphically and analytically 

2.9. Solve problems related to resultant force. 

3. Understand the aspects of moment of forces and couples. 

3.1. Define moment of force and mention the units of moment. 

3.2. Identify the clockwise and anticlockwise moment. 

3.3. State the Varignon’s principle of moments. 

3.4. State the laws of moments. 



3.5. Define and classify the lever. 

3.6. State and classify parallel forces. 

3.7. Define and classify a couple.   

3.8. Solve the problems related to couple.  

3.9. Solve problems related to moment of forces and couple.   

4. Understand the aspects of equilibrium of forces. 

4.1. State the principles of equilibrium of forces. 

4.2. State the Lama’s theorem. 

4.3. Express the derivation of Lama’s theorem. 

4.4. Describe different methods of the equilibrium of coplanar forces and non-coplanar forces. 

4.5. Explain the conditions of equilibrium. 

4.6. Mention the various types of equilibrium of forces. 

4.7. Solve problems related to equilibrium of forces. 

5. Understand the concept of centroid and center of gravity. 

5.1. Define center of gravity and centroid. 

5.2. Distinguish between center of gravity and centroid. 

5.3. Explain the methods of finding out centroid of simple geometrical figure. 

5.4. Identify the axis of reference and axis of symmetry. 

5.5. Determine the centroid of rectangle, triangle, semicircle geometrically and by integration. 

5.6. Determine the centroid of plain geometrical figure by principle of first moments. 

5.7. Calculate the centroid of various composite areas. 

5.8. Calculate the center of gravity of solid bodies. 

6. Understand the application of moment of inertia. 

6.1. Explain the term moment of inertia and the units of moment of inertia. 

6.2. Express the derivation of the formulae for moment of inertia of an area. 

6.3. Describe the methods for finding out the moment of inertia. 

6.4. Find the moment of inertia of simple areas by the method of integration. 

6.5. State and proof of the theorem of perpendicular axis as applied to moment of inertia. 

6.6. State the parallel axis theorem in the determination of moment of inertia of areas. 

6.7. Explain the radius of gyration and section modulus.  

6.8. Define mass moment of inertia. 

6.9. Application of mass moment of inertia. 

6.10. Calculate the moment of inertia and section modulus of composite sections and simple solid 

bodies. 

7. Understand the principles and application of friction 

7.1. Define friction. 

7.2. Advantage and disadvantage of friction. 

7.3. Identify the types of friction. 

7.4. State the laws of static and dynamic friction. 

7.5. Explain the angle of friction. 

7.6. Explain coefficient of friction. 

7.7. Explain free body diagrams of a body lying on horizontal, inclined and vertical surfaces, ladder 

and wedge. 

7.8. Determine the frictional force of a body lying on horizontal and inclined surfaces. 

7.9. Identify the methods of solving the problems of ladder  



7.10. Identify the methods of solving the problems of wedge. 

8. Understand the fundamentals of support reaction on beams and Truss 

8.1. Define support and support reactions. 

8.2. Identify types of beam.  

8.3. Explain the types of loading on beams.  

8.4. Determine the support reactions of simple, overhanging and cantilever beam with different 

loading conditions. 

8.5. Define frame.  

8.6. Identify the frames and trusses with their end supports.  

8.7. State the method of finding support reactions and forces on the member of the frame.  

8.8. Identify the nature of force on the members of trusses. 

8.9. Calculate the support reactions and forces on different end support of simple truss by joint 

method and section method. 

9. Understand the features and principle of projectile. 

9.1. Describe projectiles with example. 

9.2. Describe the term relating to projectiles. 

9.3. Identify the motion of a body thrown horizontally in the air. 

9.4. Describe the motion of a projectile. 

9.5. Derivation of the equation of the path of a projectile. 

9.6. Derivation of the time of flight of a projectile on a horizontal plane. 

9.7. Derivation of horizontal range of a projectile. 

9.8. Derivation of the equation of maximum height of a projectile on a horizontal plane. 

9.9. Derivation of velocity and direction of motion of a projectile after a given interval of time. 

9.10. Solve problems related to projectiles. 

10. Understand the aspects of work, power and energy. 

10.1. Define work, power and energy. 

10.2. State the units of work, power and energy. 

10.3. Explain the work done in rotation. 

10.4. Mention the types of engine power. 

10.5. Define and classify engine efficiency. 

10.6. Mention types of energy. 

10.7. Explain the derivation of the equation of kinetic & potential energy. 

10.8. State the law of conservation of energy. 

10.9. Solve problems related to work, power and energy. 

11. Understand the simple lifting machines. 

11.1. Define lifting machine. 

11.2. State Mechanical advantage, velocity ratio, input of a machine, output of a machine, efficiency 

of a machine.  

11.3. Explain the relation between efficiency, mechanical advantage and velocity ration of a lifting 

machine.  

11.4. Explain the maximum mechanical advantage of a lifting machine by using the equation of law’s 

of machine.  

11.5. Describe lifting machine such as simple wheel & axel, differential wheel & axel, Weston’s 

differential pulley block and geared pulley block.  

11.6. Solve the problems related to above specific objects. 



12. Understand the various aspects of gear trains. 

12.1. State what is meant by gear. 

12.2. Identify the types of gears. 

12.3. Identify the simple gear drive. 

12.4. Express the derivation of the equation of velocity ratio of simple gear drive. 

12.5. Identify the compound gear drive and gear train. 

12.6. Identify the equation of power transmitted by simple and compound train. 

12.7. Identify the epicyclical gear train. 

12.8. Express the derivation of the velocity ratio of an epicyclical gear train. 

12.9. Solve problems related to gear trains. 

 

 

PRACTICAL: 

1. Determine the resultant force by using force board. 

1.1 Set up the force board. 

1.2 Set up the accessories on the force board. 

1.3 Find the resultant force. 

1.4 Calculate the magnitude of resultant force. 

1.5 Compare the calculated values with experimental values. 

2. Determine the compression load using crane boom. 

2.1 Set up the crane boom. 

2.2 Set up the accessories on the crane boom. 

2.3 Find the compression load on the jib. 

2.4 Calculate the compression analytically. 

2.5 Compare the experimental values with analytical values. 

3. Determine the equilibrium force by using Kennon force table. 

3.1 Set up the Kennon force table. 

3.2 Set up the accessories on the Kennon force table. 

3.3 Find the magnitude and direction of a force establishing equilibrium. 

3.4 Calculate the magnitude and direction of equilibrium force. 

3.5 Compare the calculated values with experimental values. 

4. Determine the center of a triangular lamina. 

4.1 Select a triangular lamina and a plumb bob. 

4.2 Set up the plumb bob. 

4.3 Find the center point of the triangular lamina. 

5. Determine the center of gravity of solid body. 

5.1 Select solid bodies such as solid rod, step rod and body with cut out holes. 

5.2 Select a fulcrum. 

5.3 Set up the fulcrum. 

5.4 Find the center point. 

5.5 Compare the analytical values with experimental values. 

6. Determine the co-efficient of friction. 

6.1 Set up the friction apparatus. 

6.2 Select the materials of which coefficient of friction is to be determined. 

6.3 Place the materials over each other. 



6.4 Raise one end of the body until the other body slides down. 

6.5 Find the angle of friction. 

6.6 Find the co-efficient of friction. 

7. Determine the action of load on the member of simple frame or truss. 

7.1 Select two members of which one end roller and other end pin point. 

7.2 Select a tension spring. 

7.3 Make a unit as a simple frame or truss. 

7.4 Apply the load. 

7.5 Read the tension load on spring. 

8. Determine the torque of engine by prony brake. 

8.1 Set up the prony brake with the engine flywheel. 

8.2 Tighten the hand wheel of prony brake. 

8.3 Measure the length of torque arm. 

8.4 Start the engine. 

8.5 Take the reading of spring scale. 

8.6 Find the torque of engine. 

8.7 Compare the calculated values with the manufacturers’ recommended values. 

9. Determine the BHP of an engine by chassis dynamometer. 

9.1 Place the vehicle on chassis dynamometer. 

9.2 Start the vehicle engine. 

9.3 Transmit power at different gear position. 

9.4 Find the B. H. P. of the engine by chassis dynamometer at different speeds. 

9.5 Compare the experimental value with the manufactures’ recommended value.  

10. Determine the velocity ratios among the driver and driven gears.  

10.1 Set a simple train of gears.  

10.2 Compare the velocity ratios of the same.  

10.3 Set a compound train of gears.  

10.4 Compare the velocity ratios of the same.  
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4 Analytical Mechanics   Faires & Nash 

5 Mechanics of Materials       Morgan 

  



 

65851  Accounting Theory & Practice        T       P      C 

                  2        3     3     

AIMS 

• To be able to understand the principles and practices of book keeping and accounting. 

• To be able to understand the procedures of general accounting, financial accounting and their 

applications. 

•To be able to understand the concept of income tax , VAT & Public works accounts. 

 

Course Outlines 

Concept of book keeping and accounting; Transactions; Entry systems; Accounts; 

Journal; Ledger; Cash book; Trial balance; Final accounts; Cost account & financial 

accounting; Income Tax; Public works accounts. 

 

DESCRIPTION; 

Theory 

1.  Concept of book keeping and accounting. 

1.1 Define book keeping and accountancy. 

1.2 State the objectives & of book keeping. 

1.3 State the advantages of book keeping. 

1.4 Differentiate between book keeping and accounting. 

1.5 State the necessity and scope of book keeping and accounting. 

2. Transactions Analysis. 

2.1 Define transactions and business transaction. 

2.2 Describe the characteristics of transaction. 

2.3 Discuss the classification of transaction. 

3. Entry system of Accounting. 

3.1 State the aspects of transactions. 

3.2 Define single & double entry system .. 

3.3 Discuss the principles of double entry system. 

3.4 Distinguish between single entry and double entry system of book keeping. 

3.5 Justify whether double entry system is an improvement over the single entry system. 

4. Classification of accounts. 

4.1 Define accounts. 

4.2 State the objectives of accounts. 

4.3 Illustrate different type of accounts with example. 

4.4 Define “Golden rules of Book keeping”. 

4.5 State the rules for “Debit” and “Credit” in each class of accounts. 

4.6 Define accounting cycle. 

5.  Journal . 

5.1 Define Journal. 

5.2 State the functions of Journal. 

5.3 Mention the various names of Journal. 

5.4 Interpret the form of Journal. 



6.  ledger. 

6.1 Define ledger. 

6.2 Interpret the form of ledger. 

6.3 State the functions of ledger. 

6.4 Distinguish between Journal and Ledger. 

6.5 Explain why ledger is called the king of all books of accounts. 

6.6 Explain the following terms: Balance, Balancing; Debit balance; credit balance. 

7.  Cash book & Its Classification. 

7.1 Define cash book. 

7.2 Classification of cash book. 

7.3 Explain cash book as both Journal and Ledger. 

7.4 Define discount. 

7.5 Explain the different types of discount. 

8.  Trial balance.  

8.1 Define trial balance. 

8.2 State the object of a trial balance. 

8.3 Discuss the methods of preparation of a trial balance. 

8.4 Explain the limitations of a trial balance. 

8.5 Prepare trial balance from given ledger balance. (practical) 

9.  Final accounts. 

9.1 State the components of final account. 

9.2 Distinguish between trial balance and balance sheet. 

9.3 Select the items to be posted in the trading account, profit & loss account and the balance sheet. 

9.4 State the adjustment to be made from the given information below or above the trial balance. 

9.5 Explain the following terms: revenue expenditure; capital   expenditure; depreciation; annuity 

method diminishing balance method, machine hour method 

10.  Cost and financial accounting. 

10.1 Define financial accounting. 

10.2 State the objectives of financial accounting. 

10.3 Define cost accounting. 

10.4 State the elements of direct cost and indirect cost. 

10.5 Discuss the capital budgeting 

10.6 Explain the following terms: 

a. Fixed cost b. Variable cost c. Factory cost d. Overhead cost e. Process 

     cost f. Direct cost g. Operating cost h. Standard cost 

11.  Income Tax 

11.1 Define Income Tax. 

11.2 State the objects of Income Tax. 

11.3 Classification of assesses. 

11.4.Taxable income of assesses. 

11.5 Tax rebate. 

11.6 Explain the following terms: Income tax year; assessment year, NBR. 

12.  Public works accounts. 

12.1 State the important aspects of public works accounts. 



12.2 Describe the main features of public works accounts. 

12.3 Define Value Added Tex (VAT) 

12.4 State the merits and demerits of VAT. 

12.5  Explain the following terms :Revenue ; Grant ; Bill; Voucher. 

 

 

PRACTICAL 

1. Identify the transaction from given statements stating reasons. 

2. Determine Debtor (Dr) and Creditor (Cr.) from given transactions applying golden rules. 

3. Journalize from given transactions. 

4. Prepare ledger from given transactions. 

5. Prepare double column cash book from given transactions showing balances. 

6. Prepare triple column cash book from given transaction and find out the balances. 

7. Prepare analytical and imprest system of cash book. 

8. Prepare trial balance from the given ledger balance. 

9. Prepare trading account, profit & loss account and balance sheet from the given trial balance & 

other information. 

10.  Prepare cost sheet showing prime cost, factory cost, cost of production, total cost and selling price.  
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4. হিসাবরক্ষণ ও হিসাবহবজ্ঞান                -  পররশ মণ্ডল 

5. উচ্চ মাধ্যহমক হিসাবহবজ্ঞান                - িক  ও হিাসাইন 

6.  আয়কর                                                 - ড. মনজুর হমাররশদ  
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AIMS 

 To be able to understand the basic concepts of environment and environmental pollution.  

 To be able to understand the concepts of ecology and ecosystems 

 To be able to understand the basic concepts of environmental degradation relating to industrial 

production. 

 To be able to understand the major environmental issues and problems. 

 To be able to understand legislative measures to protect environment. 

 

SHORT DESCRIPTION  
Basic concepts of environment; natural resources; biogeochemical cycling; ecology and ecosystem; air; water; soil; 

solid waste management; development and environment; global environmental challenges; legislative protection 

of environment. 

DETAIL DESCRIPTION 

1. Understand the multidisciplinary nature of environmental studies. 

1.1. Define environment, nature, pollution, pollutant, contaminant. 

1.2. Describe the scope of environmental studies. 

1.3. Describe the importance of environmental studies. 

1.4.  Describe the formation and structure of the Earth. 

1.5.  Describe the earth’s natural system. 

1.6. Describe the changing attitudes to the natural world. 

1.7. Mention the main components of environment. 

1.8. Define natural and man-made environment. 

1.9. Distinguish between natural and man-made environment. 

2. Understand the natural resources. 

2.1. Define natural resources. 

2.2.  Classify natural resources. 

2.3.  Describe forest resources. 

2.4. Describe water resources. 

2.5.  Describe mineral resources. 

2.6.  Describe food resources. 

2.7.  Describe energy resources. 

2.8.  Describe land resources. 

2.9.  Describe environmental problem relating to resources use. 

2.10. Describe the role of an individual in conservation of natural resources. 

3. Understand the biogeochemical cycling. 

3.1. Define biogeochemical cycle. 

3.2.  Describe hydrologic cycle. 

3.3. Describe carbon cycle. 

3.4. Describe nitrogen cycle. 

3.5. Describe oxygen cycle. 

3.6. Describe phosphorus cycle. 

3.7. Describe sulfur cycle. 

3.8. Describe nutrient cycle. 

4. Understand the ecology and ecosystem. 



4.1. Define ecology and ecosystem. 

4.2. Structure and function of an ecosystem. 

4.3. Describe the components of ecosystem. 

4.4. Explain the stability of ecosystem. 

4.5. Describe ecological factors. 

4.6. Describe interdependency between abiotic and biotic component. 

4.7. Describe the meaning of following terms: species, population, community, ecological succession, 

community periodicity, climax community, ecological niche, habitat, plankton, nekton, ecological 

indicator, evolution, adaptation, producers, consumers, decomposers, food chains, food webs, ecological 

pyramids, bio-concentration, bio-magnification, biodiversity, threatened species, endanger species, 

extinct species, exotic species, biodiversity conservation and biogeography. 

4.8. Describe energy flow in the ecosystem. 

4.9. Describe the ecosystem of pond, ocean, estuary, grassland, cropland, forest, desert and mangrove. 

5. Understand the air as a component of environment. 

5.1. Define air. 

5.2. Describe the composition of the clean dry atmospheric air at ground level. 

5.3. Describe the atmospheric structure. 

5.4. Define air pollution. 

5.5. Describe major air pollutants and their impacts. 

5.6. Describe the sources of air pollutants. 

5.7. Explain the formation of photochemical smog and its effects. 

5.8. Describe the effects of air pollution on vegetation, animal, human health and materials and resources. 

5.9. Define sound and noise. 

5.10. Describe the classification of sound. 

5.11. Describe the effects of noise. 

6. Understand the water as a component of environment. 

6.1. Define water. 

6.2. Describe the characteristics of water. 

6.3. Describe the sources of water. 

6.4. Describe the uses of water. 

6.5. Explain that the water is a universal solvent. 

6.6. Define water pollution, biological oxygen demand (BOD), effluent treatment plant (ETP). 

6.7. Describe the sources of water pollution. 

6.8. Describe the effects of water pollution. 

7. Understand the soil as a component of environment. 

7.1. Define soil. 

7.2. Describe the constituents of soil. 

7.3. Define soil pollution. 

7.4. Describe causes soil degradation. 

7.5. Describe the sources of soil pollution. 

7.6. Describe the effects of soil pollution. 

8. Understand the concept of solid waste management. 

8.1. Define solid waste, refuse, garbage, rubbish, trashes, demolition and construction waste, e-waste, 

agricultural waste, pathological waste, radioactive waste, hazardous waste, 3R, 4R. 

8.2. List the sources of solid waste. 

8.3. Mention the classification of solid waste. 

8.4. Mention the methods of collection of solid waste. 

8.5. Describe the recycling of solid wastes. 

8.6. Describe resource recovery from solid waste. 

8.7. Describe the potential method of disposal of solid waste. 



8.8. Describe control measures of urban and industrial wastes. 

9. Understand the development and environment. 

9.1. Define environmental ethics and environmental stress. 

9.2. Describe environmental stress. 

9.3. Define sustainable development. 

9.4. Define urbanization. 

9.5. Describe the causes of urbanization. 

9.6. Describe the effects of urbanization on environment. 

9.7. Define industrialization. 

9.8. Describe the causes of industrialization. 

9.9. Describe the effects of industrialization on environment. 

10. Understand the global environmental challenges. 

10.1. Define greenhouse gas and greenhouse effects. 

10.2. Make a list of greenhouse gases and their contribution on greenhouse effects. 

10.3. Describe the causes and consequences of greenhouse effects. 

10.4. Describe acid rain. 

10.5. Describe importance of ozone layer. 

10.6. Define ozone depleting substances (ODS). 

10.7. Describe ozone layer depletion mechanism. 

10.8. Describe hazardous waste. 

10.9. Describe chemicals pesticides. 

10.10. Describe radioactive pollution. 

10.11. Describe natural disaster.  

11.  Understand the legislative protection of environment. 

11.1. Define environmental impact assessment (EIA) and environmental auditing (EA). 

11.2. Mention environmental act and legislations prescribed for air, noise, water, soil and wild life protection. 

11.3. Describe environmental conservation act 1995 in Bangladesh. 

11.4. Describe the environment conservation rule 1997 in Bangladesh.  

11.5. Describe the environmental framework in Bangladesh. 

11.6. Describe The Montreal Protocol and The Kyoto Protocol. 

11.7. Describe role of an individual in prevention of pollution. 

 

REFERENCES: 
1. Fundamentals of Environmental Studies, Mahua Basu and S. Xavier, Cambridge. 

2. Ecology and Environment, P.D. Sharma, Rastogi Publications. 

3. Basics of Environmental Science, Michael Allaby, Routledge. 

4. Environmental Science, Jonathan Turk and Amos Turk, Sauders golden sunburst series. 

 


